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APP[NDIX A
FIELD NONITORIN6 PROGRAN

A.I   r oouc  o.

The fteld monitoring program was designed to provide da              -
tze runoff concentrations and to estimate nonpotnt source pollutant loads

entering the Lower South Bay from Santa Clara County. Non|tortng during

storm events was conducted to provide data to calibrate and verify the
hydrologic and pollutant simulation ~odel. Hydrological and water �lualtt¥
data associated wtth base dry-weather streamflows were also �ollected to
esttmate dry-weather annual pollutant loads. A secondary objective was to
obtain tnttlal Information on the toxtctty of both storm-related and dry-

weather flows in streams entering the Bay.

The fleld monitoring program utlllzed three t~es of si:atlons, as follows:

¯ Land use stations - Small, relatively homogenous ’land use catch-
ments were selected to represent major land use categories.
from these catchments were used as input to the loading mo~el.

¯ Stream stations - Stations that were located tn
of watersheds and which received a composite of storm, runoff

waters from multlgle land use categories. Stream stations were
monitored to provide data to verify the loading model.

¯ Reservoir Stations - Stations located ir~edlately below the water

supply reser~at,’s. These were utlltzed to provide data to
establish upstrea~ background water quality conditions and to

estimate loads associated with reservoir releases.

R0054359
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The field progra~ can be conven|entl¥ desa’tbed tn term of the                   L

fol lo~tng elements:                                                       -

¯ gater quallty ~onttortng ,as conducted tn ~ree Imxjr~eleaents:
vet .either, dry weather, ind reservoir r~letse, tlet-~eather

.ater qualtt~ monitoring �onsfst~l of ~nftArtng mter qulllty It
land use and strea~ stlttons for seven ster~e~e~ts. Storm c~-
postte sables were collected. The I)Uflmse~f this saapllng

to p~ovtde a bests fr- estimating po1111tent l~ldS ~urtng
ston, events. Zn orGer to esttalte loMs durtmj ~lnter base flo~

pertnds and su~e~ dry-weather pe~t~ds, dr].~eethm-weter auellty
monttortn~ .as conducted by obtetn|n~ Feb sl~p|es et the strell

stattons etght ttmes through the progrm. To pt~tde tnfometton
on the ~ater queltty of .eter released froe rese~t~s, one round

of rese~vot~ ~eleese .ate~ quelft~ monttorln~.i~ conducted et
stattons t,~,edtate]y do,nstre~ of reservoirs.

"
¯ Bottom sedtment sa~pllnq ,es conducted It the fc~lr StrelB

stations. Thts sampling *~$ conducted qulrl:erly throughout

ftrst yee~ of the study. The pu~ose of t~ts ~gmttorfng was to

evaluate the role of bottom sediments is both e source end stnk of
pollutants as$o¢lated ,tth nonpotnt source rgl1Otrf.

¯ The b!oass~ ~esttn~ program .as destgned as In tn|~tal screening
o~ ~oxtct~ exerted by .e~o.eethe~ sa~]es obta’lned f~o~ land use
and s~rea~ stations and dry-~eethe~ sables £~, st~ea~

A-3
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In addttlon to the lbove, i number of spec|l] studfes were conducted to

address spectffc concerns. These stud|IS exalltned: (1) dissolved oxygen

concentrlttons durtng storm events It selected strem stltfons, (2) dts-
¯

solved metal concentrlttons |n runoff, (3) settling rites of Suspended

par~tculltes tn stor~ater collected fr~ streea stlt|ons, and (4) con-
¯ centrattons of fecal st~eptococcf bacterta |n stom~aters.

¯ A.2 SAHPLZNG STATZONS

¯ The selection of approprfate sttes fo~ the fteld ~onftortng progrm was
crttfcal to characterize sto~ater runoff pollutants; The following

| sections dtscuss the selection crftertl ~d the chlractertsttcs of the

selected catchments and

A.Z.~ Se]ectlon Crttertl
Spectflc stte selectfon crtter|l fo|~o~ed the gen~rl| guide|tries

¯ p~ovtded by Shelley (1979). Crltertl used to select spectftc aonttortng
sttes ,ere (1) catchme,t chlrlctertstlcs. (2) hydraulic factors, and

(3) accesslbl]l~y and safety.

¯ Ca~chme~ characteristics of prtmar~ concern tn se]ec¢lon
sta~tons were representativeness o~ ]and use, overl]] stze of the cI~ch-

¯ men~, and uniformity of ]and use. In practice, the ~ltter t,o concerns

tend to operate tn In oppost~e fashton, thus constraining the

of many catchments for s~ttng o~ monitoring sca¢lons. Nl~h Increasing stze¯
of ~he catchment, ft becomes more unlikely ~hst the requtremen¢ for unt-
fom1~y of land use can be me~. [n the case of strea~ sta~t.ons, tt ~as de-

J strable ~ha~ ~he s~attons be located as far do~ns~re~ tn ~h.e ~atershed as
possible, 3e~ ups~rea~ of any ~tdll ~nfluences cha~ ~ould adversely affect

¯ ~he ~a~ng curve.

¯ H~d~aullc factors ~ere ~m~or~an~ considerations tn selec~ton of bo~h
lan~ use and s~eam s~a~ons. Zn ~he case of open-channel s~a~lons, t~ was

A-4
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necessary that each be located at a site with an extst|ng stage-discharge
rating or at a stte ,here adequate stage-discharge ratings could be estab-
lished. Similarly. It was essential that manhole stations have suttable

hydraulic characteristics for Installation (and calibration) of the
~eirs. Thus. the fol|o~tng hydraulic factors wre tlllortlnt considerations

fn the stte selection process:

¯Locatton at a stte with an ex|sttng stage-discharge rattng or at a
site having a suttable control ~here a reliable rattng curve could
be developed

¯ Uniform and stable channel conditions for ¯ dtstlnce equal to at
least six channel ,idths upstream of the stltton

¯ Lack of ttdal influence or backwater effects caused by do~nstrem

obstructions

¯ No evtdence of surcharging or submergence over the normal range of
precipitation (manhole installations)

¯ Adequate distance from major tributaries tn order to allow for

complete mtxfng

Safety and accessibility were Important considerations, primarily to
avold accidents and injury, but also to ensure that field ~’ews felt

sufficiently safe so they exercised due care in conducting the field

effort. Considerations included avoiding heavily trafficked areas or areas

where light and/or visibility created conditions conducive to an accident
with passlng cars or t~cks. Cholce of statlon locatlons was also

influenced by accessibility and secur(ty, and wherever posslDleo stations

*ere located on SCVWO rlght-of-way ~hlch was secured,

R0054362
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A.2.2 Catchment and Station Characteristics

The following describes the catr.J~ent and statton charlcter’lsttcs for
land use and stream stat|ons. F~r reference, Table A-Z su~rtzes ge~ra~

tnfomatton a~ T~]e A-2 gt~s estt~s of the ]1~ use mix o~ each

catc.nt.

A.2.2.1 Land Use Catc~.ts. ~ I~ use c~tc~nts ~ ~]~ to
~Present the fo]~t~ ~ ]~ use ~tegortes: ]tght ~ heav~

Statton L1 was a]tght Industrial site located on Junctton Avenue. The
catchment dra|ns ¯ 22-ac~e tndustr|a] plrk bordered by Charcot Avenue. Dado

Avenue. and Coyote Creek (tn S~n Jose). The statton was located tn a

~nhole on Junction Avenue near the Southern Pactftc Railroad (SPRR)
]tnes. The storm drain dt~aete~ ~es 30 |nches. and a sharp-c~ested ~etr
was p~aced In the ~nhote to f~ll|l~te flow~easurea~nts. Truck traff|c

on Junct|on Avenue was often beav~ ~rd on one occas|on was sufftictent to
create vibrations that broke the lO-|tter glass bottle tn the automatic
s~mpler suspended below the m~nhole.

Station L2 was a heavy-Industrial site on a catchment that ¢~ratns Ualsh

Avenue between the SPRR 11nes and Lafayette Street (tn Santa Clara). Thts
28-acre catchment tncluded w~re~ouse distribution centers Involving heav~

truck traffic, a used-car parts distributor, a co~nerctal carpet cleantng
service, a printing shop, and small miscellaneous manufacturing and office
facilities. Initially there was an open drum storage area that was

associated with a carpet cleaning facility; however, the drums were found
to have been removed on afteld reconr~tssance conducted on December 5,
1988. The station was located in the right-of-way east of the SPRR 1tries
in a manhole with a 20-inch-diameter storm drain. A weir was Installed tn

the manhole for flow measurements. There was evidence of an i~ltctt
discharge at this station in August 1988 that was analyzed and shown to be

strongly caustic.

R0054363
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Tabt~ A-I. STAIION ~S~qIP|ION

|

type el Principal Drainage Aree

O~si~nal~on Stition    Locitio~ retaliate Jurlsdlcll~    Land Use (acres)     ~veyance ~arks

tt tlnd Use Junction Avenue, San Jose .See Jose industrial 23 ~0" R.C.P. Manhole stltlon, with weir

between Cheroot park Inst~l led

neer S~ t industry instal led

~er streets, Insta I led

n~th el Sunny-

veto Coltrons
~ ststl~

resi~ntlal
(hi I Iside)

LS Lend Use Sunnyvale East $unnyv0lo SCV~ singlo-f~lly 2~ chonneliled Highly-or~lo chin~l~ rating

~hannol, no4r rosi~ntlal " ~vol~4

Fre~nt Avon~ (vii lay)

L6 Lend U~ Pmsettl and Sinai CIIrl Sante ~ltl-llllI 15 )}" R.C.P. In~ll little, iith ~lr

HI I t l~s, heir CI~4 resl~nt Ill Instil led

Sen T~es
[ epressuay and

~t 4~.



ldble A-I. StAll Ol’4 I~S(~IPflON (continued)

~,~gnatlt)n Side.on    t ocet;on to(:ation Jurlsdict/o*~     t~nd Use (acres)     Conveyance R~arks

t 7 tend Use Stevens Creek, Santa Clara SCVtlO 0pen 8,410 natural Retina developed but not
above Stevens COunty (forest) �OnSidered reliable because of
Cree~ Reservoir b0cklater effects

I fl t and Use Peckwcx)d Creek, Santa Clare SCVtdO open 6,464 nalurdl SCVIdO
at Jacks~ Rsn(h ~nty (rgnchlg~d)

(easI of Ander-
son Reser~lr)

Sch~I

Chonnel~ at
Bayshore

frontage
(A.P. See 21

S) Stre~ Guedalupe River, Sefl ~se ~V~ mixed IS,~ aetna1 ~ gaging stotl~ ~. 16~
at San Jose

S4 Stre~ ~yote Creek,     Sen ~ ~V~ ai.ed ~9,5S3 ~at~l ~ hl~-fl~ gaging

RI ReservOir ~1~ Stevens .    Senti Clare ~ ~n IO,924 natural ~ g~l~ stati~ ~. 44
Releoso Creek ~ser~Ir ~nty

(~.P. Sis



Table &-l. SIR|ION D[SCRIPI’i(3~ |concluded)

type OI Prlnclpll &linigo Arol

R2 Reservoir Belly Lexington Santa Clare SCVilO open 2|.859 natvral SCVVO gaging station No. 61

Release Reservoir ~unly

R) Reservoir Gel’o. Guadalvpe Senti Clara SCVliO open ),608 natural SCV14) glglng station No. 17

Release Reservoir Countv

R4 Reservoir Gall. Almaden Santa Clara SCViiO ogen 7,661 natural SCVIdO gaging station No. 16

Release Reservoir County

RS Reservoir ~elov Calero Santa Clara SCvtlO o~en 4,421 natural SCVIIO gaging laotian No. I)

Release Reservoir Cl~nty

R6 Reservoir Gelow Ancler~ Santa Clare SCVIIO opell 134,?17 natvral SCViIO lailn9 station No. 9
, ReI¢Is ¯ Reservoir Co~nty~)



51.11 i(,,, Arel ReSident lalc Industrleld Rv~arks
(Acres) ODin lay ;4edi ~ High Comnorc III L~ght ~ovy Ot~r

II Junction ~ve. 2

I ~ ~r^.(es ^nd 6ea~er 76S SO 47 resld, density
° 6-7 d.u./lcre

|4 Hale Cre~k 16)) ~0 80 resld, density

" I-? d.u./icre
LS Sunnyvele [est,

e! fremont Ave. ?.080 6 49

L6 Passetta and

" 6-7 d.u./ecre, other
lind v~ I~lu~s
chgrch

K~I (9 ~res)

at ~mp ~ostonoen 0,410

L6 Pe(k~d Creek 6~464

52 Sunnyvole (ass
at 8oyshore 3,437b 41

54    ~yote Creek 79.~5~b 64 4 24

Ra’,ed on county and �~ty generel lend use plans as compiled by SCVIdO (proJections 9enerilly ringed ~tmn I~ ~d ~)~ field r~neissonces
aerial photos.
not Include 4re0s ~vo upland rosor~lrs.

~nltion of I~-, ~dl~-, end high-density resldentlol differed ~gst ~nlclpolitles, ht ~Nrolly vet el fillets L~--I to 5 ~lling

un,ts/acre; ~dl~--6 tO l? dwelling units per Icrl; High--greater th~ 12 Mlllq units W xre.
Ll~ht-industrl41 lend use refers to Industrial perks ~d hJ~ tech~l~y ~vfKt~l~. ~ I~stry refers to we tr~ltl~l muf0ct~lng
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Statton L3 was a manhole statton located at the Intersection of Frances
and 8eamer Streets, north of the Sunnyvale Ca]trans Statton. The 300-acre

catchment represented commercial and stngle-fmtly resldenttall land use and
tncluded the Sunnyvale Town Center and the Caltrans statton. The dralnage

area was approximately bounded by the SPRR 11nes (north), Mathtlde Avenue
(west). Sayvlew Avenue (east), ~nd O]tve Avenue (south). A weir was also

Installed at thts statton.

Statton L4 was located on Hale Creek near Magdalena Road. It dratn$ a

1633-acre, low-density (1o2 dwe111ng units/acre), single-family residential

area tn Los Altos Htlls. The station corresponded to SCVWO gagtng statton

No. 33, whtch e~loys a sloptng concrete weir as a hydraulic cont,1 for

flow measurament.

Land use Statton LS was |ocated on Sunnyvale East Channel at Frmnt

Avenue. It drains a 2080-acre p~domtnantly sing|e-family residential

area. The monitoring station, located in a short earthen reach between
Fremont Avenue and Ashbourne Drive, was Just upstream of a concrete apron

and box culvert whtch pass under Fremont Avenue. The channel ’was subject

to extensive bank and bottom erosion, espe¢ta]l~ In the area downstream of

the box culvert below Ashbourne Drive.

Station L6 was a 85-acre catc~unent consisting of a ~ltl-famtly
resldentlal area bounded by Passetta, W111Ia~s, and Monroe streets, and

Deborah Drive, and a slngle-family residential area located along Sheraton
Drive and El Capltan Avenue. This catchment also included a church and

school. The station was 1o~ated in a manhole near the San Tomas Expressway

and the SPRR. The second manhole upstream of the station was l~ocated at

the Junction of Passetta and W1111ams streets. The storm drain in the

¯ anhole was 33 inches in diameter. A weir was ins:~11ed at this station to

better estimate flows.

A-11
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Station L7 was on Stevens Creek, Just upstream of C~n~ Castanoan
8rtdge, above Stevens Creek Reservoir. The 8410-acre dratnage area                    L

consisted primarily of steep, heavtly forested land tn the Santa Cruz

Nountalns.

Statton L8 was a second open land use catchment (6464 acres tn area) .L
located tn the Dt~blo Range and dratntng primarily open ranchla41do The ~’~
statton �orresponded to the SC1ND gagtng statton No. 57 on Pacb~xxl Creek,
upstream of Anderson Reservoir.

A.2.2.2 Stream Stations. Four stream stations ~ere selected at locations
near the Bay, but above the zone of ttdal Influence. The purpose of the

stre~ stattons was to provide a means of maktng loadtng estimates fro~
large catchments solely wtth measured flow and water quallt~ data. Such
estimates could then be used as a check by comparing ftndtngs wtth the

model predictions (based on the upstream land use characteristics). The
follow|rig is a description of the stream stations.                                 , ~’~

Station $1 was located at the SCVWO gaging statton No. 26A, located on
Calabazas Creek near Wilcox school. The drainage area Is 14 square m11es
and consists of approxlmately 80 percent resldential/comerclal and 20

percent open (Table A-Z), the latter of which Is located ~ostly In the
upland portions of the catchment In the foothills of the Santa Cruz n
Mountains. The control is a sloping concrete ~elr. U

Station S2 was located on Sunnyvale East Channel. Just upstream of

Awhanee Avenue (a frontage road along Bayshore Freeway). Th,s catchment

9

has an area of 5.2 square miles and is wholly urbanized, consisting of
residential (68 percent) and co~ercial (32 percent) land use on the valley

floor. The station corresponds to the SCVWD gaging station NO. 74. The

control is a sloptng con-rate weir.

A-12
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O

These two stattons vere selected to be representatfve of the smaller
L

more urbanized wltersheds on the west sfde of the Study Area. ~

Statton $3 vas the USG~ statton No. 1119000 on the Guadalupe Rtver,

located downstream of the confluence vtth Los Gatos Creek. Thts statton
has a total dratnage area of 146 square mtles and fncludes Los Gatos Creek
and Lexington Reservoir, Guadalupe Creek and ~uadalupe Reservoir, Ross

Creek, Alamttos Creek ~nd Almaden Reservoir, and C~lero Creek ~d C41ee9
Reservoir. Thts statlon was selected because tt dratns a large urbanized-

area that fs accurately gaged. The area of the catchment below the
reservofrs ts approxtaately 85 square sfles. The land use fn this area ts

30 percent open. 61 percent residential. S percent cume~ctal, and 4
percent fndustrfal (T~ble A-2).

Statton $4 ~as located on Coyote Creek at Montague (xpressw~y at the

SCVWD high-flow gagtng station No. 2060. Thts catchment tncludes Upper Z
Penttencta and Sflver and Thompson creeks, and Anderson and Coyote

reservoirs. The catchment area below Anderson Reservo|r ts approximately !- -~

120 square m11es, 64 percent of whfch fs open ranch l~nd located fn the - /
foothills of the 01ablo Range. The remaining ~and use �ons|sts of 30
percent resldentfal, 1 percent co~erctal, and 5 percent Industrial 4~
(Table A-2). The SCVWD gagtng sta¢ton at this locatton was destgned to

Urecord only flood stages, so thts station had to be rated for more typ|cal

lo, er stom-event flo~s. ~

A.Z.2.3 Reservoir Statlons. The reservoJr stattons ,ere located at SCYI~O        "
9aQ1ng s~at~ons belo, Stevens Creek, Lexington, Guadalupe. Aleaden, Calero,

and Anderson Reservoirs (Table A-l)..                                             ~’J

R0054370
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A.3 SAMPLING AND ANALYSIS PROGRAM

A.3.1 Hydro 1 o(Iy

The fteld study was designed to collect accurate ltydrologtcal
Information at each statton to quantify discharges throughoul: the

to collect flow-weighted �omposite samples. Thus, mmnttor1~| OF stage
(water depth) was performed �ontinuously throughout the year,, It

stattons that had year-round flow.

The maJortty of open-channel Stations were located at s11:es whtch had
previously-established stage-discharge curves. Two of the olin-channel

stattons (L5 and LT) requtred establishment of new stage-discharge
curves. A third statton ($4) requtred establishment of the !low-flow

portton of the rattng curve.

Flow rattngs at al1 four manhole Installations were 1nit’lilly
ted using a standard weir-rating formula. These rattngs were. later cali-

brated at manhole installations L2o L3, and L6 ustng dye-dilution methods.

A.3.2 Water quality

Water quality constituents included In the field monitoring program

were selected based on the following

¯ Constituents previously identified to be a major concern In Lower

South Bay and its tributaries

¯ Constltuents prevlously identified as prevalent in urban runoff
studies conducted as part of EPA’s National Urban Runoff Program

¯ Pollutants expected to be present in surface runoff waters from
the Study Area. based upon industrial sources, or other sDectflc

local knowledge

A-14
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¯ Pollutants Identified historically tn ~npotnt s~rce ~noff

samples collect~ within the Study ARe

The overall ~pro~ch of the water qualtty studies was to exmtne a wide
range (or "full sut~e) of potential pollutants in t~ earl:f phases of the

study end then develop a mre refined 11st (or "reduced sut~e’) of ~11u-
tents based upon ~sults of the tnlttal su~eys (Table A-3).. One analysts,

o~a~phosphate ~sttctdes, was added to the reduc~ sut~ Imt was later

eliminated, because ~ ~re detected.

A.3.3 Sedtment I~uellty .
The overall lpproach ~d 11st of sedtsent ~uellty constiFtuents "-

(Table A-4) ~ere stmllar to those deserted for the water que11~ tes~tng
..

progr~. The prt~ difference tn ~he sedt~n~ ~elt~ p~ was ~het ’-
the reduced suite of constituents was ortgtne11~ ex~ ~ ~atn the

"
b~der scan of o~tc �ont~tnan~s provtded b~ the s~l-vol~tle (EPA

.- ’
625) GC~ analysts. 1~ ~as ortgtnall~ expected ~h~= ~ ~er o~ prtort~

. ~ ~pollutan~ �~ou~s ~14 be de~ec~ed tn sedt~nts, ~e ~o thetr 1~

solubilities and ~t~ ~endenc~ ~o associate ~t~h fl~ particles. Oue ~o            ~- -~
lo~ levels o~ ~hese c~pounds de~ec~ed, ~he ~tnal sut~e of constituents

focused ~re dtrectl~ on pol~nucle~r aromatic h~drocar~ns (P~) tha~ are

~produced as b~-produc~s o~ tn~e~nal c~bus~ton engtnes. -

Organophosphate pesticides were analyzed tn ~he sedt~n~s on onl~ one             ~

occasion. Stnce no~ were deLec~ed tn ~he s~ples, ~hls g~up oF co~ounds

~as no~ tncluded tn la~er enel~ses.                                           _    ~

A.4 SCHEDULE                                                                     ~

The fteld monitoring p~ogr~ *as tn~ta~ed tn Feb~uar~ 1~88 end
cc~ple~ed ~n Ap~11 1989. Ftgure A-1 sho,S ~he schedule end Table A-5 g~ves

spectftc s~pltng da~es. A s~ngle survey ~as conducted ~o assess ~he                    ~
qua11~ o~ ,~e~ discharged ~om stx ma~o~ ,ese~votrs tn ~he Sen~a Cla~e

A-15
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0
L

~rable A-3.
SUITES FOR CHEMICAL ANALYSIS OF gATER QUALITY SAMPLES .

3as.___s Co~lete Sutte Reduced Sutte

rganlcs Total Organtc Halogens Total Organtc H~’l~ens
TOC TOC

2
Semi-roll, ties PgA (~0)

Org~nochlo~tne pesticides O~g~nochlo~t~
608) (~o8) (~)

Chlorinated herbicides
(s~so)

le~als, Total A~senf¢ A~sent¢
Cl~fum Cl~
Ch~tum (total) Chr~ (totll)

Ch~omtum (hex~valent)
CoD~e~ CoDper
Lead Le.d

2
Mercury Mercury
N~cke] N~cke]
Selenium Se~en~
Silver Silver ~ ....~ ,
Zt~ Zinc

~ utrients TKN TKN
NH3-N
NOz and NO3
Tot,~ Phosphate U

3ac~er~a Total and Fecal Total and
coltfo~ coltfom

~her BOOS BOOs
Temperature Tempe~l~ure

Total hardness
Tur~td~t~

k A-I6
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Table A-4. SUITES FOR CHEHICAL ANALYS~S OF SEDIMENT QUALITY SAMPLE!~ -

Class Complete Suite Reduced Sufte

Organtcs TOC
- 2Volattle$ (8240-GC/MS)

Semt-volattles PNA (83~.)
(82~’0-GCII~) -Organochlortne pesticides Organochlor~ne pesticides .(8o8o) (8oeo)Chlorinated herblcfdes

(8zso) -
Metals, Total Arsentc ArsentcCadmtu~ Cadmtu~Chromium (total) Chromtum (total) ’

Chromtu~ (hexavalent)Copper CopperLead Lead
2Mercury MercuryNtckel NtckelSelentum SelentumSilver SilverZtnc Ztnc

Nutrients TKN
NH3.N

--

Other n
Sediment particle stze .. U

A-17
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4. Wel.Wealher Tox~ly

S. Dry-Wealher Toxic#y

6. Sedimen~ Sampling

7. D,ssolvod Oxygen 11|

e. D,sso,vod Me,al,

9. So.ling Column Tests

Fecal Sir ¯pie¯¯oct
¯

Figure A-I. SAMPUNG SCHEDULE
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Table A-5. SAHPLING DATES

Sampllnq OateaProgr~ Element Round Honth Oay Year

(1) Reservoir Mater Qualtty 1 February 26 1988
(2) Dry-Weather Mater Quality 1 February 26 1988

2 Narch 30 1988
3 May 11 1988
4 August 22 1988
5 Oecember IZ 1988
6 February 1 1989
7 April 6 1989

(3) Wet-Weather Mater Quality 1 April 20 1988
Z November 23 1988
3 January 23 191PJ
4 February 4 1989
5 February 9 1989
G March Z 1989
7 March 25 1989

(4) Wet-Weather Toxicity 1 February 9 1989
2 March 2 1989
3 March 25 1989

(G) Ory-Weather Toxtctty I December 12 1988
2 February 1 1989
3 Aprt] 6 1989

(6) Sediment Sampltng 1 March 30 1988
2 May 11 1988

. 3 August IZ2 1988
4 December 12 1988

(7) Dissolved Oxygen 1 February 9 1989
(8) Dissolved Metals 1 March 25 1989

Z Apt11 6 1989
(9) Settling Column Tests 1 March ;!5 1989

(10) Fecal Streptococci Bacteria 1 ~a~ar~ ~!3 1989

e ~t~a~ date on~y; sampling often cont|eued for one or two
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Valley. The reservoir water quality survey was conducted on February

1988, concurrently with the first dry-weather water quality sur~ey.

A total of seven dry-weather water quality sur~ey$ e conducted

during the 1S-~onth field progrma. Four of these studies were �~ucted
durtng winter ~onths. two during the spring, |rid ~ne in the

following a lengthy dry parted.

Seven wet-weather (i.e., storm) events were sampled to obtain water
q~allty data. The first and only storm event s~led in the 1987-88 wet-

weather season occurred on April 20. 1988. The six remaining storm events
that were sampled occurred in the 1988-89 wet-weather season. The first
significant rainfall of the 1988-89 wet-weather season was s~led on

Xove~ber Z3, 1988. The red, thing ftve storm events monitored were In
J~nuary, February, and I¢~rch 1989,

Three wet-weather toxicity tests were conducted in February and March

1989. Dry-weather toxicity testing was coordinated with the December

IgO0, and the February I and April 6, Igag, dry-weather water quality

surveys.

The sediment sampling was fully co~pleted during the ftrst year of the
study. The final quarterly sediment survey was co~pleted on IOece~ber 12, 1988.

A number of other progra~ elements classified as "special studies" were

completed in association wtth storm events sampled in early 1989. Detailed

monitoring of dissolved-oxygen levels was perfo~d at the four stream
stations on February 9. Concentrations of dissolved metals were added to
the suite of constituents measured tn storm runoff during the March 25 and

April 5 storm events. Experiments on settling rates of suspended parttcu-
laL=~ were conducted on samples collected on Hay 25. A special survey of
concentrations of fecal streptococci bacteria was conducted in association

with the January 23 storm event.
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A.5 EQUXP~ENT

A.5.1 Statton Oeslgn
T,o generalized statton destgns ~e~e employed tn the fteld s~udy. The

most co,on destgn was for monitoring flow and water qua]try tn open

channels. Thts configuration v~r|ed sltghtly among the several stations.        -

depending upon spectflc s|te charectertsttCSo The second t~pe of statton
was destgned for monitoring flo~ and water quality w|thtn stom se~ers.          -

The following destgn considerations were comon to both station _
configurations:

*[ntakes must be protected from large objects transported by the
stor~ater runoff.

¯ Xntakes must be located tn ¯ well mtxed area not subject to burtal

or emergence.

¯Water veloctty tn the ~ntake ho~e during s~mpl~ng must be
maximized to maintain particulate maCer~al tn suspension.

¯ Intake hose m~tertal must be appropriate to avoid metals and

organic contamination of samples.

¯ Sample container matertal must be compatible wtth holdlng s&mples

to be analyzed for both trace metals and organtc compounds.

¯ The peristaltic pum~s must be capable of delivering conslstent

s~mple volumes, regardless of tntake hose length and changes tn
hea~ associated with the rise an~ fall of stage tn the water body

betn9 sa~pled,
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¯ Automatic samplers should not exceed a head difference of 20 feet

above the water in order to prevent deterioration in water

velocities wtthln the intake and decreasing precision tn sample

vo]ume.

All intakes were placed in cages constructed of quarter-inch stainless
~od. These cages w~re destgned to deflect moderate-$|zed objects around

the Intakes and the pressure sensors. Coarse ste|nless steel tntake
screens were used to reduce the likelihood of blockage wtthtn the sample ’

tubtng.

In most Installations, intakes were positioned ~etween 2 and 4 inches
above the bottom, as recmmended by Shelley (1979). Thl$ range was

believed to be a reasonable compromise between avoidance of bed~oad
transport and keeping the tntake submerged. When b~se f~ow condtt|ons

allowed, the intake was positioned higher tn the water �olumn. For
example, the base stage tn Coyote Creek was typically around 3 feet, so the

tntake at thts statton was positioned 1.5 feet off the bottom.

The JIB-inch (i.d.) intake hose was constructed of polyethylene on the
outside and Teflon on the inside. The polyethylene provtded the requtred

physical strength whtle the Teflon provided a suttaJ)le material for
handling samples whtch would be analyzed for etther metals or organic
compounds. The bore diameter of the tntake hose was selected to maxlmtze

the velocity of flow wtthtn the hose (in order to prevent settling of
suspended solids). An tnternal diameter of 3/8 inch was calculated to
maintain the minimum velocities of 1 to 2 fps at head differences of up to

Consistent sample volumes were obtained over a wide range of head

differences by devele~-~t and use of an algorlth~ which could compensate

for changes in head pressures. This algorithm was part of the specialized

so~ware developed to control the automatic samplers. The number of pump
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rotations necessary to obtatn a sable volume of 500ml was calculated as a - ~ V
functton of tntake hose lerKJth and an Instantaneous ~easure of head
pressure between the pu~p and surface of the ,ater. Thts value could be

calibrated fn the fteld to compensate for spec~ffc statton �onftguratfons.

The composite $~ple containers provtded co~,erctally by I$C0 ~ere .
|napproprlate for �ollectfon of water for analysts of both trace ~etll$ and Z
organtc ¢oa~ounds. ~o~os|11cate glass p~ovfded the best alternative f~
collection o£ water to be submitted for metals and o~janl¢$. Thus 10-

liter, borostlJcate ~edta bottles ~ere used to replace the standard

containers. ~

Although the open-channel ~d mnhole |nstallattons shared �~mon

destgn c~tterla, the aanhole ~nstallat|ons
~u~ed Installation of ¯ prt~y con¢~o~ devtce to t~se accuracy of

f]o~ me~su~en~s, p4r~t~l~r]7 ~ l~er f]o~s.
~etrs ~e~ used~ because they ~e f~nd to be ~he ~st �ost-effec¢lve

A.S.2 Metr~
A~] we~rs utt~tz~ In the manhole fns~]]~ttons were

=ade ~rom qu~er-t~h sCee~ pieCe. The hefghts

generally l~u~ one-h~]f �he df~eCer of e~ch ptpe. A
wtth a ~tdth equal to one-qu~ter o£ the pipe dt~eCe~ and
one-sixth of ~he df~ter wls placed fn the center top

to fact~t¢lte lc~rlte selsur~n~ of ]o,er f~o,s (see F~gure A-2).

Each wetr was seared by stainless stee] c~ble ~o eyebolts se~ In ~he
~all of the manhole. This both prevented the ~etrs f~m becomtng lodged tn

~he pipe Jf ~hey ~e~e to b~e~k loose du~fng I s~om even~, and J~ ~11~ed
fo~ qutck re~val of the ~eJ~s, ff ups~e~ floodtng were to occur. Hoses

were a~tached to the b~ck of ~he ~et~s to
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A.S.3 Automatlc Samplers and Staqe Recorder~

Automatic samplers and stage recorders .ere deployed ~n all of the
open*channel and ~nhole Installations. [ach system consisted of an

Node1 2700 composite samplero a Campbell Sctent|f|c ~del CR-IO Data L~ger

and Cont~ ~le. ~ ~ pressure sensor. GeoKon ~el A~-I Vlbratt~
~lre pressu~/tmrature sensors ~re Initially Installed at

stations. T~se sensors ~ selected ~or the study on the b~sts of thelr
extrm durability ~ ~�~racy. Neve~he]ess. a ~r of these sensors
~ere obse~ed to drt~t ~t of specifications tn t~ e~r~y stages of the

study. These sensors ~ then replaced ~th the ~ly available O~ck
~e] POCR-8~ t~t~ntum pressure sensors. These O~ck sensors p~v~ to
have both excellent accuracy a~ st~tltty characteristics under ~ variety

of fte]d co~tt~.

The ISCO c~stte s~lers ~re us~ to ~, cool, snd s~ore
s~les durtng s~m events. The standard P~gr~able read-only

(PRO~) untts ~ch contatn the tnst~ctton set for the s~lers .ere
specially ~dlfted to a11o. ~ull external �ont.1 vta the s~ler~s

fl~eter ~nput data ~r~. A~]. pu~ ~unc~tons could then be cont~lled
externally by the C~pbel~ Scientific

C~pbell ~cten~ftc CR-ZOs ,e~ used at esch station to provtde overall

storage ~dule. T~ ~es o~ d~t8. htgh-~esolutlon stom datl and

continuous (dr~- a~ ~e~-,eather) hydrology da~4, ,ere recorded b~ the
logge~. D~ta ~re ~ndes~c~lvely retrieved by use of a standard,

portable ~ape deck. The tapes were ~hen ~ead by an

mtcroc~uter ~tth a C~bell Scientific PC-201 card. 1~ l~he d~ta du~
de~ec~tve, ~he s~ton could be revisited 4nd ~he dats ~e~rteved agatn.

The s~om dst~ ~mo~y regls~er s~ored detat~ed tn~o~al:ton on ~he
events. Including ~he ~me ~he s~om mode wss tn~a~ed, ~he ~tme
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sample was taken, and the stor~ ~unoff volume represented by each sample.

After �ompletely ftl]lng a lO-]tter s~]e container, IS-~tnute-~ve~lged
values for t~er~ture, stage, a~ fly.re stored tn the atom

~tster untt] the st~tton ~s vtstt~ b~ the fte~d ~s to cha~e
contat~s.

The �ontt~s hydro]~ ~ry ~tster m~tnt~t~

t~e~ature and stage data. These data ~re contt~s~ ~co~ed durt~
s~om events and base ~]~ ~lttons.

A.5.5 Soft.are to Intttate and Temlnate F3o. C~oslte
Software Installed tn each CR-IO ~as destgned to contt~s~y ~n~tor

s~age at each ~nltort~ sta~ton ~ t~n automatically tnttl~te

~Ighted �~ostte s~]t~. P~ssu~ sensors ~ere Interbred ever~
seconds to detemtne stage. Ftft~n~t~te averages of the stage data

then stored and ~ater used to evaluate ~hether s~om s~]t~ s~d
Initiate.

The soft~l~e enabled sto~ s~lt~ to be tn!~t~ted, b~sed ~ ~th
re~atlve and absolute crlteria. At the end of ever~ IS-mlnute Inte~a~,

stage or f~ow data (using stage-discharge equatlons) were c~pared to those

obtained during the prior IS-ml~te interval. Sto~ s~11ng

Inltlated, if percentage 1~eases In one of these par~ters exceeded

given criterion, t~plcal]~ 20 percent. This criterion could be modlfled to

adjust sensl~Ivlty of the "trlgger," based upon the specific hydrologlca]

characterlstlcs of each station.

In addltion to co~arlng relatlve increases In either stage or flow,

stom s~pllng couId be automatically initiated If the IS-minute ~verage

stage measuremen~ exceeded a set value. This trigger was particularly

useful for stations that, under certain conditions, did not increase

rapidly enough in stage to exceed the re]ative criteria or wl~ere no base

flow, s were present.
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Flo~-wetghted composite s~mpllng could also be terminated by software
control of the system. The data loggers were

stom s~p11~ ~e once the stage d~pped ~1~
th~n the stom Initiation or trtgger s~age.

au~a~tc~11y wtthout ftrs~ ft111ng

A.S.6 ~qutpmnt and ~nstalla~ton
[ns~rumenta~ton open channel Installations ~s �ontained tn’

~s~-but1~ 2-~ x 4-f~ x 30-1rich s~eel enclosures ~unted on concrete
pads. ]n natural channels, condut~s for ~nt~t~n~ of p~essure sensor
le~ds and ~a~er tn~ake ~ubtng .ere ~s~=11ed ~hrough ~he �onc-~’~e pad

led underg~u~ ~o ~he channel. ]n S~ cases~ ~ short �ondut~ (app~x-
t=a=ely 0.5 ~o 1.0 ~ee~) ~as Installed be~en ~he tns~n~ enclosu~

ad~acen~ s~t111ng ~ells. The pressure sensor could ~hen be Installed tn
~he s~tlltng ~11 ~ere t~ .as .e11 p~ected from potential vandalism.

For Installations ~here both stl~
bo~h ~he pressure transducer and tntike hose ~re ~n tnto the stt111ng

well. The lntike tubtng was then ftshed thr~gh the lower co~ntcatton
po~ ~nd mounted a~ the bottom of the ch~el.

Each s~om sewer Installation wes c~pletely contained wt~htn ~he

exts~lng manhole ch~e~s. All equtp~n~ was suspended
slings ~om eyebolts Installed tn the cohere wall ~ust under the m~nhole
cove~. A ~-pe~son fteld c~ew ~as ~equtred

Involving ~e~val of the s~pltng equtpmen~ ~ the manhole. [la~a dumps
end ~ou~tne ~nt~or~ng of s~a~!on operation could be pe~omed by one

person, since the systems co~un~cat~on port was located l~edta~tel~ bel~
~he m~nhole cover.
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A.6    SAHPLING METHOOS

A.6.1 Ffeld Procedures and Tra|nfnq
A detatled set of Standard Operating Procedures (SOP) vere developed

for al| phases of the fte]d eonftorlng progrm. The SOP �ontained the

following procedural |nstructtons:

¯ Standard Observations
¯Intttal setup of the composite samplers
¯Stom monitoring station software Initiation
¯ Battery replacement
¯ Data retrieval
¯ $~ple re.ova! and handlfng

¯ Sample transfer and trackfng

F~e~d tratntng sesstons ~ere held prtor to each stom season for

perso.nel expected to participate tn stom monitoring. The tratntng
sesstons tnvolved revtew of the SOP and hands-on experience tn

~nterrogatlng a model storm monitoring statton.

Additional training was ~rovtded In the fteld durlng station
tenance v~slts. Less experienced f~eld personnel were routfnel¥ deployed

w~th key pro~ect personnel. Th|s enabled greater dlssemtnat~on of
Important station-specific knowledge (e.g., locatton and special handllng

needs) and provt~ed an opportunity to prac¢tce station Interrogation sktlls
that would be needed durtng the Intensive storm monitoring events.

A.6.2 Grab Samples
Grab samples .were taken for all water samples that were not approprlate

for analy$1s from the pumpe~ composite sample. Grab samples ~ere necessary

for blcterla, vo]atlle organics, pH, and dlssolved oxygen.
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T.o methods were used to obtain grab s~mples of water. The primary U

method Involved dtrect collection of the water sample fn the s~nple T.
container. The open container was attached to a stafnless steel rod. Thfs

enabled the open container to be fully fmersed as near as posstble to the
centrotd of flo~ ~ e11Btnated potential �ontaalnatton of the $~01e. ,~
Thts method was applled to samples collected for bacteria, volatfle

organics, and pH. Van Oorn (1.5-11tar) bottle s~nplers were used for P~)
collectfon of s~ples for measurement of dissolved oxygen.

The guldellnes followed by Ktnnettc Laboratories fteld personnel for
grab s~pllng durtng storm events ca115 for collectfon of s;a~ples tn the

early phase of the stom, certafnly durfng the rtstrKj 11mb of the               -
hydrograph. Host of the grab samples collected tn thf$ progrlllwer~

performed ~n the’early phase of the stom.                                   "

Sedtment grab s~les were collected efther by use of c:lean stainless
steel scoops or by scraptng the sedt~eflts dtrectly fnto the s~ple

containers. Four to £1ve different scrapes were taken to �:omprtse a st~le
s~le. A conscious effort ~ls ~de ~ s~ple ffner-gretned Sediments In
depositions1 e~eas o~ the s~em ~d. Zn seve~l cases, appropriate

sediments were dtfff~lt ~o loca~e. Zn such cases, p~ofesstonel Judge~nt iwas used ~o ~oc~te ~he ~st app~p~tate sedt~nts along a gtven reach.

A.6.3 Automatic S~lers
S~]tng o~ s~o~ter ~no~ was accomplished primarily by use of

~dt~e4 ZSCO composite s~plers. T~.eutom~tc s~le~s were destgned to       -
~ake 500-ml altquots of ~nof~ water ~ ttme lntervlls corresponding to

gtven vo]ume o~ wa~e~ flowtng by the ~n~to~tng s~a~ton. The volu~
~noff ~Dresented by each 500-ml s~le w~s a user-specified value. The

def~ul~ se~lng ~or each stte was 1/20 o£ the expected ~uno£~ volume ~o~

0.25-Inch s~o~. The samDl~ng ~e~e a~ 8 gtven station c~ul.d be el~e~ed

~he ~leld by Increasing or decreasing ~hfs value. [t was necessity to
edJus~ thts ve~table based upon bo~h s~le volume ~e~ut~emen~s (e.g.,
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additional analytical and bloassay water requirements) and anticipated

rainfall in excess of O.2S inches.

The percentage of the total stom represented by each composite sa~ple
varied widely among ston, events and stations (Table A-6). The precipita-
tion, runoff, and required sample volumes were important factors In

detemtntng the percentage of the storm from vhtch flow-veight .ed composites

were attained. After depositing 19 samples (9.5 liters) into the composite
s~ple container, the monitoring system would go Into standby mode unttl
visited by the field crew. High sampling rates or brtef, tnte,se pertods
of rainfall occasionally caused the composite samplers to flll too reptdly

and enter the st~ymode. This would cause loss of storm coverage until
the statton was revisited by the field c~. Low s~mol|ng rates or lower

than anticipated rainfall would result tn good storm coverage but
inadequate sample ~olumes.

A.6.4 Effects of Partial Storm Capture on Load Estimates
In the field monitoring efforts, it Was not always Possible to secure

samples over the entire runoff period, for use in the flow-welghted

composites that were analyzed. In some cases, this was due to the

inability of field crews to reach all stations before runoff began. In

most cases, it resulted from the sample collection container filling before

runoff from the event had terminated. A record was maintained of the
fraction of the total runoff volume that was sampled and incorporated in

the samples for water quality analysis. This information Is su,mnarlzed in

Table A-6 which lists, for each event at each station, the ratio of the
sampled volume to the total volume of runoff.

As the listing indicates, the storm fraction sampled varled from event

to event at any si~e, and the pattern was not consistent from site to site

for a specific storm event. Fifty-seven (57) of a possible 70 station-

events produced composite samples that were analyzed for water quality.

Four station-events were missed due to equipment malfunction (SM). The
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Table A-6. PERCENT OF STORH EVENT RUNOFF SAHPLEDa
T.

Stationsb

Oate of                                                       -
Sto~

Event No. Event    L1 L2 L3 L4 L5 L6 $1 $2 $3 $4

2
1 4-20-88 21 95 98 NS SIC 33 SN 40 57 100.

2 11-23-88 100 90 97 N$ 75 95 17 33 61 50

3 1-23-89 NS N$ NS NS 73 N$ 3� 50 57 N$

4 2-1-89 35 3c 85 70 73 SI4 40* 29* 66 40

5 2-8-89 33 56 100 100 58 36 40 53 46* 63

6 3-2-89 32 79 100 50 100 100 51 99 65 74

7 3-23-89 N$ N$ 78 60 100 95 36 50 SM 67

" 2
a The ratto of the volume sampled to the total volume of runoff ts the

percentage of the runoff sampled. -b Samples were not obta|ned at Station L8 because of lack of runoff;
samples were obtained at SLat|on LT, but the rsttng curve was affected
by downstream activities.

c The percent sampled was considered too small for the data to be
considered representative. U

NS Not sampled (often because of lack of runoff). ~-~
SM Sampling equipment malfunctioned.

* Volume sampled did not tnclude the Storm peak.
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0remaining nine iNS) produced no water quality samples, often due to lack of

runoff.                                                                        L

An evaluation of the potential effect of the percentage of an event
s~mpled on the esttmate of the site median concentration ($HC) whtch was

used tn developing pollutant load estimates was structured’on the basis of
the following considerations.

2

¯ The data set as a whole covers a wide range of sampled fractions;

and a significant spread tn percent sampled also ~pp|tes generally
to Individual stations.

¯ The qualtty data exhtbtt significant variability, wtth each

station having a different mean or median.

- Concentrations of different pollutants have different orders of

magnl~de.
2

¯ Working separately with individual pollutants at individual sites               ~.

provides too small a sample for reliable analysis.                             ~

To evaluate the effect of the fraction of the storm s~mpled, each [MC
(event mean concentration for the site-event for each pollutant) was first n
normalized by computing the ratio of the Individual concentration value to U

the SMC for the corresponding pollutant and site. Individual ~MCs are lwl
tabulated in the Volume I Appendix document. The $MC values used are those

presented in report Tables 6-2 and 6-3. Pollutants used in tl~is analysis

were those for which nearly all measurements were above detection limits. ~,,,,.E
This set included six metals (Cd, Cr, Cu, Pb, Ni and Zn), plus TSS, BOO and

Total Mardness (TH), to have several different basic pollutant types

represented. The normalization procedure reduced all the data to a co,~non

basis, and provides a sample size of about SOO values for analysis.
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A comparison of the normalized pollutant concentrations in relation to
the percentage of the storm event that was sampled is dtspIay,ed by Figure

A-3 for the Land Use Sites, and by Figure A-4 for the Stream Stations,

Pollutant concentrations for the Land Use Sites provided the primary
basis for the load estimates. A good basts for compartsonextsts here.

because 42 percent of the site-events c~,otured 90 to 100 percent of the
runoff (65 percent captured more than 70 percent). The dtspl~y indicates
that the variability tn measured concentrations of the ntne different
pollutants is unrelated to the fraction of total runoff volume captured,

There are a small number of individual values that deviate substantially
from the median, but the bulk of the results (all pollutants, all sites.

all percent captures) fall lnto a relatively narrow band etthe~ stde of the

stte medtan (Ratto - 1). Note that each SMC reflects a series-of events
wtth an appreciable range of percent ca~tu~es.

On thts basis, we conclude that the pollutant site medtan

concentrations, which provtded the principal basis for load estimates, are
not distorted by the lower percentages of total runoff that ~re sampled

for some events. This situation, therefore, has not influenced the load
estimates that were developed.

Results for the Stream Stations are generally stmtlar, but with the
difference that less than 10 percent of the values apply to events where
more than 90 percent of the runoff was captured. For these stations, 8S

percent of the values apply to events which captured between 30 and 70
percent of the storm flow. There is no trend indicated either" within this

range, or compared with the limited data at 100 percent runoff: capture.
The single set at 3 percent capture (event 3 at station Sol) would be

appropriate to exclude, although thts single set of values will not have a
significant ~2.~ect on the overall stud) r~sults.
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The strea~ concentrations were uttltzed in the study for coeparlson

wtth projected tn-stre~ concentrations c~t~ f~ the la~ use               -
~ff. The dtffere~es (~asu~d co~entratt~s ~ ~nststently g~ater

than p~Jecttons b~sed on la~ ~ff) p~t~ ~ b~sts for a co~tton
f~c~or. The v~t~ton In pe~en~ capture of event ~ff ts ~ t~tcat~

to Influence estt~tes of st~ co~ent~attons. ~ver, ~ause ~e

of this dat~ ts b~s~ on ~ to 70 ~ent c~ ~ ~ ~1 ev~
values, there Is a s~at g~ter u~e~itnty tn ~

estimates for the S~re~ S~8~tons, ~han ts t~ ~ for the ~a~ Use Sttes.

A.6.5 F~o.-Ratln~
Oevelo~n~ of ~ s~age~tscharge ~latl~lps ~ ~tred at th~

open channel sts~tons ~nd thee m~nhole statt~s. In ~le s~a~tons,           -

~tan~]ar ~tch~ ~t~s ~ Installed. FI~ ~ ~n estt~ted bas~ on
the theo~ttc~] sha~-~st~ conCra~ ~lr ~att~ (ZSCO 1979):

Q - 3.33 (L - O.ZH)H2.5
2

L =wtdth of the weJrc~est (ft)
. - stage (feet) - I!

Thts equatton was vertf|ed by performing low-flo~dye dilution measurements       _

at the ~anhole stations. ~ese tests t~tca~ ~h~ s~ calibration of
Lhe wet~ equa~ton was requt~d for flow wtthtn the ~etr ~ch ~ sta~tons

~ and L3. As ~ ~esu]~, the fo]1~t~ r~t~ ~es~used fo~ ]~
flus tn these wetrs:

Q - 1.73H"’85 (SLa~ton ~)

Q - 1.83H1"79 (SLatton L3)                                         -
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Rating curves for stattons L5, LT, and $4 were developed from discharge
measurements. Rating curves were developed only for low flows at station

$4, since a htgh flow rattng curve had previously been developed by the

SCV~D. Figures A-5, A-6, ~d A-7 show the rating curves for these three
stations. Oischarge masurements for these stations ~ere generel|y good.

For station $4. the rattng curve was developed from 10 flow measurements,
~nd a good ftt was obtatned to these data. However, the rattng c~s for

stations LS and L7 are at best of fair qualtty, given the l~ nu~
(three) of discharge ~easu~nts used at each station.

Cu~ent-meter surveys ~ere conducted to develop sta~e-dtschlr~e data at

the three open-channel stations. Discharge methods ~ere Bide

standard USGS methods (US~ 1970). It was desired that at ]mt six
discharge measurements be taken over a full range of st~Jes |n order to

obtain re~tab]e rating tnfomation at each stte.

Dye-dt]ution methods ~ere used to verify wetr equations at three of the

four manhole stations. (At these stations, provisions for a ~ter supply
could be a~anged wtth the local water supplier.) Intra-actd Rhodmtne
was used as the tracer. Rhod~tne ~rr ts a nontoxic, fluorescent tracer dye

that is co~only used tn applications such as this. This dye tls stable and

is not eastly adsorbed to particulates.

Flow was established at each statton by use of upstreaa fire
hydrants. Dye of a known concentration was ln~ected tnto the t~lrbulent
flow at an upstrea~ manhole by use of FH[ constant disp]ace~nt piston
pumps. Stage, temoerature, and dye concentration ~ere then ~easured Just

upstre~ of the wetr at the subject statton. Periodic water sa~|es
obtatned for later laboratory verification of dye concentrations tn order

to provtde backup ~o the field fluorometer and to make certain that
concentrations were tn the ]1near response range of the f]uo~ometer. Oue

~o the ]tmtted flow capactty of f~re hydrants, verification of the
theoretical ~etr equations was only posslb]e fo~ ]o~-f]ow condttt~s.
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, 0
A ~odtftcatton of the channel occu~ed at one statton, L7 (Stevens !.

Creek at Ca~p Castanoan Bridge), mtd.~y through the study. That alteration
requtred establishment of a second rat|ng cur~e. A mll rock des wu

~ constructed Just belo~ the station in order to enhance the water supply ~
system for Ca~ Castanoan. This ~a was breached durtng a.stom tn earl~

~ l~arch, at which time the Inltiml flow rat|~g w~ re|sl~ted.
2

t( A.6.6 Special Studies - Dissolved Oxj~jea
Hany of the previous studtes involving nonpolnt source water qualtt~y

have been conceded a~)ut depression of dissolved oxygen levels |n the

receiving waters. A stngle Intensive study was conducted at each of the
four stream stattons to measure dissolved oxygen concefltrattons durtng end

after slumberer discharges.

i)tssolved oxygen was measured for a pertod of ~pi~tmetel¥ 35 hours
using duplicate Wlnkler tltratlons In 11eu of polarogrephlc memJ}rane probe

techniques. The tltratlons provide m much more mccurmte estimate of dis-

solved oxygen, particularly in the presence of otl ~ grease. Polare-

graphic oxygen probes can become raptdly desensitized tf conteminated with
ot 1 and grease.

Otssolved oxygen results did not show any signs of depression for

four stations studted. The O0 results are summ.artzed here ~nd sho~n tn
Appendix 0.8. For station S-1. O0 ranged fro~ 8.9 to 11.8 m~J/L, and O0

levels ranged from 8.6 to 12.2 for statton S-2. The IX) concentrations ~ere
stmtlar for stations S-3 (9.7 to 10.4 m~j/L) and S-4 (8.5 to 9.6 .~J/L).

A.6.7 Special Studies - Otssolved Metals
Two s~npltng .rounds .ere conducted to evaluate the relattve

contributions of dissolved metals and particulate-associated ~etals tn

storn~water runoff. Both dissolved and total metal concentrations were

¯ easured in all stormwater s=ples obtained during each storm event.
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O|ssolved metal samples were subsa~pled fro~ the composite storm
samples tn the same ~nner as the total ~tal s~les. Prtor to fixation,
the dtssolv~ ~t~l s~les ~ ftlte~ thigh 0.45~t~n pol~r~n~te

ftl~ers. The filtrate ,as subsequently ActdlFt~ wtth HNO3 to a pH of less

than 2.

2
A.6.8 ~peclal ~tudles - ~ett11~ Colu~

A pre11~Inar~ scree~1~ o~ the sett11~

p~sent tn’the ~P~ d~scha~es f~ the smd$

set~]t~ tests on s~les t~en f~ e~chof the strem stattons (S-1, S-2,       -

S-3, a~ S-4) durt~ the stom ~ff event tn ~ 19~.

Thts effort was destgned to provtde tnfomat|on on sett]e~bt]tty, for
reference and potential use tn the consideration of tssues such as

detention bastn controls, sedt~ent accm~latton and scour tn strea~ beds,
end pollutant accm~Jlatlons In bty sed|lents.

Because of the nature of the test procedure ~d the variability
expected of parttc]e size distributions tn stor~ater runoff, the results
obtatned should only be considered to provide a general approximation of

the settling.characteristics of particulates that are Introduced
South San Francisco S~y by nonpotnt sources tn the study

The tests ~ere performed using a settltng co|umn constructed from an 8-
Inch In dt~neter by 5-foot, Z-|nch-]ong lucite tube. Four s~ple ports are

located at l-foot Intervals.

The column ts ftl]ed to the top with a sample of the water to be

tested, and then.stirred to distribute the settleab]e solids unlfom]y
t~’~’lghout the column.
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V,
; A s~ple at ttme zero ts analyzed to establ|sh tn|tfa] conditions.

11 Total suspended sollds (TSS) was selected as the pollutant analyzed for
L, these tests¯

W Samp]es are then withdrawn from each port at selected ttme Intervals
after the start of the test. They are ~a]yzed to dete~fne the

concentration of T$$ that remafns at the sample locatfon after the elapsed

tfme Interval.

The difference between each such concentratfon and the amount, present
Initially ts used to compute a percent remva].

$tnce each comb|nation of depth to a sa~p|e port; and e|lpsed t|me to

the sample reflects a spectftc dlstence settled |n a spectftc tnterva| of

ttme. each sample corresponds to a settling ve|oc|ty (feet per hour). Each
such value corresponds to a percent removed value computed from the
measured concentrat|on.

T̄he results can be Interpreted as the percentage of the T~S tn the

s~ple that have settltng velocities equal to or greater than the value
represented by the port depth and s~ple ttme. The results are then

plotted to p~ovtde an Indication of the frequenc~ distribution of pollutant
settllng veloc|ttes tn the s~Bple.

Test results are su~artzed In Table A-7. Thts table 11sts ~th the
measured concentratfon and also the percentage of the tnfttal co~Jcentratton
that each value represents. Zt also lists the set of settling velocities
(fn feet per hour) that are computed fro~ the varfous combinations of depth

and s~mple ttme. Note that the combinations e~ployed result In eultfple
measurements for some settling velocltles. [n the table, the set.tllng

, velocities are 11sted Jn increasing rank order, and for each of t.hese the
~ corresponding removal percentage ts tabulated for each of the fount samples.
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Table A-7. Settling Column Test Results

MEASURED TSS CONCENTRATIONS               PERCENT TSS REMOVED
STA sellling lime

sample 2    6 12 24 48 <--hours-> 2 6 12 24 48

leel

S-1 85 mort = inilial TSS
1 53 34 25 6 14 1 38 60 71 gl 84 Vs % Greater Ihan2 59 40 30 13 9 2 31 53 65 85 89
3 53 39 23 13 10 3 26 54 73 65 88 WIv S-1 S-2 S-3 S-44 76 43 26 25 23 4 11 49 69 71 73

0.021 84 64 45 86
0.042 91 68 45 $9S-2 28 mg/I. iNllal TSS m dlsl FT 0.042 89 71 82 77:>, 1 12 9 14 9 10 1 57 68 50 68 64 0.063 88 54 77 68"" 2 15 16 19 9 8 2 46 43 32 68 71 0.083 71 50 64 543 30 24 14 $ 13 3 -7 14 50 82 54 0.083 85 68 77 674 31 22 17 12 3 4 -11 21 39 57 89 0.083 73 89 86 76
0.125 85 82 59 64
0.167 60 68 77 38S-3 22 mg/I . initial TSS
0.167 65 32 59 541 19 5 8 12 12 I 14 77 64 45 45 0.167 71 57 68 682 24 9 9 5 4 2 -9 59 59 77 82 0.250 73 SO 18 553 17 15 18 9 S 3 23 32 18 59 77 0.333 53 43 59 464 19 17 9 7 3 4 14 23 59 68 86 0.333 69 39 59 55
0.500 38 57 14 16
0.500 54 14 32 23S-4 69 mg/I . ildlial TSS
0.667 49 21 23 201 58 43 32 26 10 1 16 38 54 59 86 1.000 31 46 -9 132 60 37 32 23 16 2 13 46 54 67 77 .1.500 26 -7 23 -63 73 53 3! 25 22 3 -6 23 55 64 68 2.000 11 -11 14 0

7J 4 69 55 31 22 17 4 0 20 55 68 75



Table A-8. Distribution of Settling Velocities - Pooled Test Results

SETr VELOC % Greater Than Average Average SETT VELOC
Vs ’ % Removal % Removal VI
WIv S-1 S-2 S-3 S-4 4Mes k~ Vs

0.021 84 64 45 86 70 70 0.021
0.042 91 68 45 59 66 0.042
0.042 89 71 ~2. 77 80 73 0.042

0.063 88 54 77 68 72 72 0.0~3
0.083 71 59 64 54 59 0.083
0.083 85 68 77 67 74 0.083
0.083 73 89 86 75 81 72 0.083
0.125 85 82 59 64 72 72 0.125
0.167 60 68 77 38 61 0.167
0.167 65 32 59 54 52 0.167
0.167 71 5"7 68 68 66 60 0.167
0.250 73 ,50 18 $5 49 49 0.250

0.333 53 43 59 46 59 0.333
0.333 69 39 59 56 56 53 0.333
0.500 38 57 14 16 31 0.500
0.500 54 14 32 23 31 31 0.500
0.667 49 21 23 20 28 2B 0.667
1.000 31. 46 -9 13 20 20 1.000
1.500 26 -7 23 -6 9 9 1.500
Z000 11 -11 14 0 $ 3 2.000
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Each of the samples shows

the median settling velocities for the test, which range between 0.15 and
0.45 ft/hr. Because of the variability and the nature of the test, tt

would be inappropriate at this point to simply observe that the stream

samples tested indicate a median settling ve]octty on the order of
approximately 0.25 ft/hr, and having

by Figure

"These results are �~ared with the results of similar tests repo~ted.
In other studtes in Ftgure A-lO. The principal Indication is that the
particulates tn the Santa Clara wet weather stream samples are ~pprectably

smaller in stze (lower settltng velocities) than those measured in direct
runoff from urban or htghw~y sites. Thts type of relationship can be

expected tf one coflstders that most of the bigger particles wtll have
settled out raptdly tn the stroam, and ~s a result do not show up tn these
samples.

A.6.9 Spectal Studies - Fecal Streptococci
Analysts of fecal streptococci, together with fecal coliform, provide

lnslght on possible sources of fecal contamination. Rattos of fecal
coliform to fecal streptococci provlde some indication as to whether the

contamination was of human or nonhuman origin. Ratios tn excess of 4.1 are
sometimes considered to be primarily of human ortgtn, whereas rattos less

than 0.7 are considered to be of nonhuman ortgtn. Rattos between 0.7 and
4.1 m~y be indicative of mixed human and nonhuman fecal contamination

(Standard Methods 1980).

A survey of fecal streptococci And coliform bacteria was conducted at
the four stream sites tn order to Assess possible sources of fecal

contamination in nonpotnt source runoff during storm events. (;rab samples
were taken at stream sites S1 through $4 during the third Wet-Weather Water
Qualtty event in January 23, 1989. The analyses for both types of bacteria

were conducted in accordance with Standard Methods for the Examination of

Water and Wastewater
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Results of the fecal streptococc| are presented In Appendtx 0.2-1.

Rattos of fecal collfom to fecal streptococci sho~ values rang|ng from

about 1 (53 and $4) to 10 ($1 and $2).

A.6.10 Subs~11mj Procedures~ S~ple Containers: and Preservatives 7
The 10-11ter composite samples co11~t~ f~ the ~tos~le~ ~rt~ -

s~om events ~ se~l~ ~tth Teflon-11~ ~l~thyle~ ~s, p~ck~ tn                ~
tce, a~ transported to Ktn~tlc Laboratories. ~., tn S~nts C~z for

fu~her p~cesst~. ~en ~lttple lO-11ter ~ttles~ ~11~ for a
stngle statton, It ~as first n~esssry to t~ghly bleM the s~les.           -

Blendt~ of the c~stte s~les ~ss acc~11sh~ by u~ of a peristaltic
pu~ a~ Teflon ~se.

The peristaltic pu~was also used to drw samples for each set of
analyses. $~ples for each analyses were placed tn prelabeled containers

wtth appropriate preservatives (see Table A-9). ~henever possible,

analyses requiring co~mn containers and preservation ~ere p’laced tn the
sa~e container tn order to mtntmtze sample handling.

Gr~b sables for analysts of sedtment ~ere placed dlrect’ly tnto              -

appropriate sample containers (see Table A-ZO). Inmost situations, comon
containers ~re used for collection and holdtng of sedtmonts to be anal:rzed

for (1) trace metals and tnorgantcs and (2) volattle and se~t-volattle iorganics. Stngle containers were utlltzed for organochlortne pesticides,

chlorinated herbicides, and polynuclear a~o~sttc hydrocarbons.

U
A.6.11 Fteld QA/QC

Several external or fteld qualtty control procedures were used to
evaluate potentt~l errors whtch could have been tntr..~ced dur|ng sample
collection ~r,d ;ubsequent analytical procedures. These external quallty
control checks were perfonued by b11nd submission of blanks ~nd duplicates.
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r(,le A-9. COHTAINEI~, PRESERVATIVES, AND HOLDING TIMES FOR AQUEOUS SAMPLES                   U

m Htn. Volume
~ tss Uttllzed (ml) Container Preservation Holdlng Ttme

:tal Organlc Halogen (TOX) 250 G (amber) Cool, 4"C    7
~. Teflon cap H2SO4 to pH<2

3tel Organtc Carbon (TOC) 12S G (amber) Cool, 4"C    Ze dtys
w Teflon cap HzSO4 to pH<~

:lattles. GC/HS 125 G (aJaber) Cool, 4"C    1.4 d~ys

~ Teflon

~ emt-vola~tles. GC/t~ 1000 G (amber) Cool. 4"C    7 d(extr~ct)
CH3C1 rtnse 40 d(anal.)

, x~janochlortne pesticides .1000 G (amber) Cool, 4"C    7.d(extract)
CH3C1 rinse 40 d(anal.)

.hlorlnated herbicides I000 G (amber) Cool. 4"C    7 d(~trlct)
’~ CH3Cl rinse 40 d(anal.)

,~ I000 G (a~llber) Cool, 4"C 7 d(~tract)
~ CH3Cl rinse 40 d(anal.)

"rganophosphate pesticides 1000 G (amber) Cool, 4"C    7 d(extract)
. CH3Cl rinse 40 d(anal.)

" otal ~ P Cool, 4"C    6 ~nths

r! HNO3 to pH<2 r~
~,.. Chromium, hexevalent ZOO P Cool, 4°C " 24 hours U

1; . Mercury 100 P Cool, 4"C 28 d~ys
~. HNO3 to pH<2
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Table A-9. CONTAINERS, PRESERVATIVES, AND HOLDING TIHES FOR AQUEOUS SAHPLES
(concluded)

Nln. Volu~e
Class U~tllzed (sl) Container P~ese~va[lon Holdtng Tt~e " 1

Netals (�ontinued)
. 2

0tssolved S~ P C~1, 4"C    6 ~ths -
Filter, HNO3
to ~<2

¯ Ch~l~, H~lv~lent 2~ P Cool, 4"C    24 ~

¯ ~ 1~ P Cool, 4"C    28 d~s ~
HNO3 to phi2

~trfents                                                                         -

Total KJeldahl Ntt~gen (~N) 2~ P Cool, 4"C 28 dws
~nfl (NH3-N) 2~ P H2SO4 to pH<2 . ~Nttrfte (NO2-N) 15 P
Nt~r~te (NO~-N) 15 P
ToL~I PhospA~te ~ p "~. ~

~cterta
._~

~Total and feca~ �o]tfom 1~ ~ Coo~, 4"C 6 h~ -
Feca] st~ptoc~cu~ 1~ P Coo], 4"C 6 ~

~he~
~

~OcooS 3001~ Gp Cool. 4"C 6 hours
I~H2SO4 ~o pH<2 7 d~sTot~l Suspended Sollds (TSS) 1~ P Coo~, 4"C 7 d~s - UToL~I h~dness 100 P HNO3 to pH<2 6 ~nths

P -Plasttc l~bo~to~ contat~r - ~G = Glass laboratory contatnar
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0
ble A-lO.    CONTAINERS, PRESERVATIVES, AND HOLDING TIMES FOR SEDIMENT SAHPLES

T

Mtn. Volume
ass U~t1~zed (ml) Container Preservation Holding T|me

total O~jantc Carbon (TOC) 125 G (a~e~) Cool, 4"C    28 d~ys
Teflon H2504 tO pH<2
septum

~olaLtles. GC/MS 500 G (a~ber) Cool. 4"1: 14 d(extract)
,1de-mouth 40 d(anal.)
Teflon 11d

Se~t-vola~les. GC/14S SO0 G (a~ber) Cool, 4"1~ 14 d(ex~ract
~tde-eou~h 40 d(an~l.)
Teflon l|d

Organochlor~ne pesticides 12S G (a~ber) Cool. 4"~C 14 d(ex~ract)
Teflon sep~u~ 40 d(an~l.)

~hlortn~ted herbicides 370 G (~mbe~) ~ool. 4",C 14 d(extrac~)
wide-mouth 40

PNA 250 G (Amber) Cool.
,1de-mouth 40 i

O~ganophosphate pesticides 250 G (a~ber) Cool, 4"C    7 d(extract)
wide-mouth 40 d(anal.)
Teflon 1td

ToLal                          250       P           Cool, 4"C ¯ 6months            ~J
HNO3 to pH<2

;utrtents
ITotal K~eldahl N~Lrogen.(TKN) 200 P Cool, 4"C    28 d~ys

Anoonta (NH3oN) ZOO P Cool, 4"~    28 days
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L
Table A-IO. CONTAINERS, PRESERVATIVES, AND HOLDING TIHES FOR SEDIHENT SAHPLE$ -

(concluded)

Htn. Volume 1
Class Utilized (ml) Container Preservatllon Holding T~me

2

Other_...._~s

BOO 300 G Cool, 4"C -
COO5 100 P H~$O4 to pH<Z 7 d~ys
Gra|n stze distribution 50 P CEol, 4"C

P - Plasttc labor~tor¥ container
G - Glass laborator~ �ontainer
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Blanks used In the field QA/QC procedures consisted of both field

blanks and trtp blanks. Fteld blanks were used to assess errors due to
bottle contamination and fteld sampling procedures. Field blanks were

obtatned by sampllng contaminant-free waters (furnished by the laborltor~)
using procedures Identical to those used for collect|on of field samples.

The fteld blanks for sables taken froa the �~tte stumplets w~re
obtatned by pumping contaminant-free waters tm sample �~tners. This
sa~e procedure was used to extract fteld samples from the �~stte
sable. Fteld blanks for grab samles were obtained by pouring blink wirer

tnto a sample container. Trtp blanks were uti|tzed to Issess potentt&l
contamination fro= both sable containers and coolers used for simple
transportation. These blanks consisted of contaminant-free water provided
tn a standard samle container by the laboratory. These blinks rematned

unopened in the coolers and were returned to the lllx}ratory for In~lT$ts.

Field duplicates were uttltzed to evaluate d~ta precision. Analysts of
these types of control sacples provide a measure of the variability due to
natural factors in the water body, s~ll~ p~ures ~ ~al~Ical

collected in ~ same m~nner ms theprocedures. Field duplicates were

prtmary sables and submitted bllnd to the laboratory.

A third qualtty control check conducted ~s part of the fteld program
of external sptke samples. ~mples containingWAS quarterly analysts

certified levels of contaminants were purchased from ERA laboratories tn
Colorado and the Nattonal Bureau of Standards (PNAs only). These slmples

were received by the project QA/QC officer. The QA/QC officer then removed
certification tnfor=atton and submitted the samples to each laboratory

under chal n-of-custody.
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A. 7 LABORATORY ANALYSIS

A.7.1 Constituents and Nethed~
All analytical methods ~ere etther EPA or Standard Methods approved.

All constituents and analytical methodologies used tn thts study are listed
tn Tables A-11 (water) and A-12 (sediments). All anal~rtt~l method numbers
ctted tn these tables refer to the follovdng standard laboreto~ references:

¯

APHA-AINA-klPCF. 198S. Standard Methods for the Exmtnetton of
Water and ~lste~lter - 16th Edttton.

¯ "Plulb’:
Plmnb, Jr., R.H. 1981. Procedures for Handllng a_M_ Chea|cal ,
Analysts of Sedt~nt and ~ater S~le~. ~p~ by EnvironS1
Prote~ton Agency/~s of E~l~rs T~ntcal ~t~ on

2CH~erla for O~g~ a~ Ftll Material 81-4. (~t~tal
L~oratory U.S. A~ E~t~er ~a~e~s ~rt~t S~tlon.

Vlcksbu~. Mississippi.

¯ ,EPA~:                                                                     ,

U.S, Envt~ntal ~tectton Agency. 19~ (~t~ ~).

~thods ~or the Chmtcal Analysts oF ~ater a~ ~ast~s. (EPA

eoo/ 79-o20).

U.S. Envt~ntal ~tectlon Agency. 1986. Test ~t~s for

Evaluatl~ Solld Waste, U.S. EPA ~-846, Septet 1986.

U.S. Envt~mental ~tectlon Agency. 1982. Methods For Orqant~

Chemical Anal@sls for Municipal and Industrial Waste.ata,, (EPA

~/4-82-057).
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Table A-11. MATER QUALITY CONSTITUENTS AND TEST METHODS

Class ConsttLuent Test Method

Ot~jantcs To~al Organtc Halogen (TOX) EPAgO20
To~al O~gantc Carbon (TOC) EPAg060
Volattles (Purgeables). GC/14S EPA 624
Semt-vola~lles (Base/Neutrals), GC/H$ EPA 625
Org~nochlortne pesticides EPA 608
Ch]ortnated herbicides ~ EPA 8150
Polynuclear Aroeattc Hydrocarbons (PNA) EPA 8100/610
Organophosphate pesticides EPA 614

Hetals Arsenic EPA206.2
Ced~tus EPA 213.2
Chrmt~,,. total EPA 218.2
Chromium, hexavalent EPA 218.5
Copper EPA 220.2
Lead EPA 239.2
14ercury EPA 245.1
Ntckel EPA 249.2
Selentmu EPA 270.3
Stlver EPA 272.2
Zinc EPA 289.2

Nutrients    Total KJeldahl Nitrogen (TKN) SM 420A
SM 4170A~onta (NH3-N)

Nitrite (NOr-N) SH 419
Nttrate (NO~-N) SM 41SC
Total Phosp~ate SM 424F

Bacteria     Tota~ co]tfom ~4 908A
Fecal collfom ~4 908C
Fecal streptococcus SM gZOA

Others Ftve-day Biochemical
Oxygen Demand (BOO~) ~� 507
Chemtcal Oxygen 0eiand SR S08A
T~tal Suspended Sollds (TSS) SM 209C
Total hardness EPA 130.2
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Table A-1Z. SEDIHENT QUALITY CONSTITUENTS AND TEST HETHODS

Class Constituent Test Method

O~Jantcs Total O~jantc Carbon (TOC) EPA 9060
Volatlles (Purgeables), GC/lqS EPA 8240
Semt-volal:tles (BeselNeutrels), GC/MS EPA 8270
Organochlortne pesticides EPA 8080
Chlortneted herbicides EPA 8150
Pol~muc]ear Aro~att¢ Hydrocarbons (PNA) EPA 8100/610
0rganophosphete pest|ctdes EPA 8140

Metals Arsentc EPA 506.2
Cad~tu~ EPA 213.2
Chr~tu~, tote] EPA 218.2
Chroml~o hexevalent EPA 218.5
Copper EPA 220.2
Lead EPA 239.2
Mercur~ EPA 245.1
Ntcke] EPA 245.1
Selentum EPA 270.3
Stlver EPA 272.2
Z]nc EPA 289.2

Nut.~-tents Tote] KJeldahl Nttrogen (TKN) SM 417D
Ameonte (NH3-N) SI4 4170

Others F]ve-�la.y Biochemical
Ox~ygen Demand (BOOs) SM 507
Chemlcel Oxygen Demand SM SOSA
Sediment 9ratn stze distribution Plumb
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A.7.2 Laboratory

L~o~atory p~edu~s used to ~nttor btas and precision In an~l~tc~l
~surmnts tnclud~ ~e fo11~t~:

Use of full-range tnter~l clllbrat|on standards

Analysts of l~re~ bl~ va~r for eve~ 10 stoles ml~M

~1~ of ~ l~r~to~ spt~e for eve~ ~0 $~1~

L~r~to~ ~11ts ~ 10 ~t of the fleld s~les su~ttt~
the

$p~kes ~ere ~ntended to ev~lu4te the overall accuracy of the, dora
set. Although sptktng of etther f|eld samples or contmtnant-free blank
water was permitted by the project QA/QC plan, all sptkes ~ere perfomed

2k. ustn~ fteld s~ples |n order to account for posstble eatrtx Interferences.

~’ The laboratory b]anks were conducted as part of each participating
laboratories quality assurance plans. These blanks provtded a measure of

~potential sources of contamination to the san~]es.

Laboratory splits ~ere utt~tzed to evaluate the precision of the
analytical ~easurements. The dup31¢ate data ,ere used to calculate
re]attve percent difference (RPO) values for each constituent. I~pper end

lower control ]tmtts based upon 95 percent confidence 11mtts of historical

- l~boratory spltts ,ere used to evaluate ana]~r~tca] precision and

3
acceptability of the data.

A-S8
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A.8 0ATA HANAGEHENT
t

Hardcoptes of analytical chem|stry results recetved from each contract

laboratory were entered tnto a spreadsheet database ustng Lotus 1-2-3.
Separate spreadsheets were ma|ntatned for each major chem]ca| analysts

(e.g., PNAs, organoch]or|ne pesticides) or c|lss of In~|:f~es (e.g.,              -
ph~tsfcal data-TSS, pH).

Each spreadsheet conl:afned fnfo~t|on on the type of sample (e.g.,

dry-weather, wet-weather), statton tdent|ffcatton, a sequentta| event _-
number, date of Sa~p]trKJ, ana]~rttca] ~aboratory smuple Identifier, and
target detection ]fmftsfor each ana]yte. Reported values end

detection ]tmtt on the laboratory report were recorded for each

Cop|as of the Individual l~borat’..o~j, reports (hardcopy), chltn-of-
custody documents, and the complete Lotus 1-2-3 datablse ~ere provtded to

goochvard-Clyde Consultants by Klnnetfc Labor~toHes, Inc.
-~-~

A-59
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APPENDIX B
HYOROLOGIC NODEL CALIBRATION AND VERIFICATION

Sto~ater quality lo~ds for 11 watersheds were est|l~ted by first

determining the loads from each land use tn each watershed, ~nd then
sumtn9 loads from all land uses to produce loads to the b~y. Becluse l~d

use loads werecalculated as the product of flow volumeand �oncentrstton,

thts eethodology requtred estt~tes of 1) the volu~eofrunoff fro~each
land use category. &rid 2) the average concentration of pollutants from each

land use category.

This Appendtx describes the procedures used to esttl~te f]o~ volumes.
Section 8.1 provtdes an overvtew of the Stor~wa~er Nan~gement 14ode|

the rainfall-runoff lodel used to estimate f|ow volumes. Section 8.2
describes the model setup for the Santa Clara Valley, Section B.3 discusses

model calibration and verification, and Section S.4 presents estimates of
sto~mwater runoff volumes for the Santa Clara Va|ley.

The review of hydrologic data presented in Sectton 5.0 provides lnstght
into the historical magnitude and variability of rainfall and mJnoff tn the

Santa Clara Valley. However, to estimate nonpolnt source loads,, knowledge
of the sources of stom runoff is required. Runoff f~o~ undeveloped areas

will differ tn tens of water quality from ~unoff tn urban areas on the
valley floor, and little can be ]earned about the apportionment of runoff

between developed and undeveloped areas through analysis of existing
streamflow records alone. Unless one is willing to install and operate
many more stream gages for several years, the prefer-red way to estimate
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runoff from individual land uses and from ungaged areas is by using a

ralnfal l-runoff ~xlel,

1Ratnfall-~noff medals use physical and land use tnfomat|on about a

catchaent to calculate store runoff fr~ll a given ratnfa11 record.

Rainfall-runoff models vary in coq)lextty fru~ relat.~vely st~ple m)dels
such as the Rattonal Hethod (Ltnsley et el. 1982), to aodels which attempt

to represent tn detatl the physical mechanisms through ~htch ratnfall ts
converted to runoff.

]n thts s~udy, the U.$. EPA Stom~ater Hanage~ent Node1 Verston ZV

(Huber et 81. 1988) was used to esttaate runoff volumes fro~ land use areas      -
for loads calculations. This Bode1, refe~ed to as Sk~l, cont, llns a
detatled mathematical description of the hydrologic cycle, Including runoff
from Impervious and pervious areas, infiltration, percolation to the water

Z
table, groundwater flow into channels, losses due to evapotransplratlon, ._
interception, and depression storage, and routing of runoff down stream

channels. The medal also has water quality and treatment components which
are useful in evaluating the effects of control measures. Thus, $kt91 is

sufficiently detailed and general in scope to medal the processes which are
relevant to the estimation of nonpotnt source loads.

Sk~ represents a watershed as a set of hydrologic units referred to as

subcatchments. Each subcatchment is assumed to have a unique set of runoff
properties, Including rainfall, area, width, slope, Infiltration

characteristics, and percent of lapervtous areas. The model simulates [~’~
runoff over time using time steps detemtned by the tnterval at which

rainfall data are available. For accurate simulation of stor~ hydrographs,
this time step is typically ^n the order of 15 to 60 ~tnutes. At each time

step, the model performs a water balance on all subcatchments, as
illustrated in Figure 8-1. The volume of water available for surface
runoff is determined by first subtracting losses for depression storage,

_    .
infiltration, and evaporation from rainfall. The remaining water is routed

R0054418
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as runoff from the subcatchments into channels using a non-llnear reservoir
T_

routing scheme, with the outflow rate determined by Mannlng’s equation. -
Each subcatchment contains both pervious and impervious areas; runoff is ..
more rapid from impervious areas because rainfall on these areas is not -
subject to infiltration losses. Water in depression storage, used to .~
simulate storage in depressions on the ground surface, may either _ ~
I nf I I trate or evaporate.

The subsurface component of the hydrologic cycle is represented in Skim

by two storage reservoirs, one for the unsaturated zone ~nd one for the
saturated zone. The volu~ of infiltration is determined u~tng either a

Horton or a Green-Ampt infiltration model. Infiltrated w~ter th~ moves

into the unsaturated zone, where it may either remain in $tor~e,

evapotransplrate, or percolate into the saturated zone. Water in the

saturated zone may either remain in storage, flow into chmnnels, or

percolate out of the system. Flow from the saturated zone to channels is

determined based on the difference in elevation between the water table and

the channel water surface; the water table elevation ts recalcu|ated each
time step based on the current volu~ of water in the saturated zone and

the porosity of the saturated zone.

8.2 MODEL SETUP FOR TitE SAIfrA CLAIU& VALLEY

The goal of this study was to estimate total nonpotnt source loads from
the Santa Clara Valley. Thus, SWIft was used to model runoff from the

entire valley. For data management and calibration purposes, the valley
was subdivided into the 11 major watersheds shown in Figure

Streamflow data for calibration w~re available at the downstream ends of

six of these watersheds; runoff from the remaining watersheds was estlmated
using SWMM without calibration.

Prior to using SWMM, a conceptual model of the important runoff

processes occurring in the valley was developed. Based on the analysis of               j

B-5
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AREA" % of
WATERSHED (sq miles) TOTAL

Q Coyote ’ -124 33

Q San Tomas Aquinas 28 7

Q Saratoga ~17 4

Q Sunnyva~ East Channel 7 2
Q Sunnyvale West Channel 5 2

(~ Ste~ns Creek
12 3

Pennanente Cte~ 17 4

100

at~ reservoir~

~ Study area bounda~

.... Watershed boundaries

~ Stream channels

~ Reservoirs and other water bodies

Figure B-2. WATERSHEDS IN STUDY AREA
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0measured flow and precipitation data presented tn Section S.O, the         .

¯ following concepts were used to gutde the application of Sk~ to the study I,
area:

1) Orographic effects on rainfall are strong, especially tn the Santa

Cruz Nountatns.

2) Runoff on the valley floor occurs prfmartl~ from |l~ervfous areas                  Z
¯ associated with urban development.

¯ 3) Runoff from pervtous areas occurs primarily tn the Santa I:ruz
Hountains where ratnfa11 Intensities are sufficient to exceed sotl

¯ Infiltration capacities.

¯ 4) Runoff from pervious areas has a seasonal �o~ponent, with the

strongest runoff response occurring tn the late wet season when
antecedent soil moisture levels are highest.

¯

S) Storm hydrographs typically have a 2- to 3-day recession component

derived from subsurface flow rather than from surface runoff. Thls

subsurface flow is probably interflow through te~q~orarfly saturated
I areas and perched groundwater in the unsaturated zone.

! These concepts were used in determining how the SWle4 runoff,

infiltration, and groundwater algorithm~ were configured for this study,

and will be referred to in tams of specific model patterers In the

following sections. ~ectlon B.2.1 discusses how watersheds were subdivided

into SWMM subcatchments and Section B.2.Z describes procedures used to
I

estimate mode~ input parameters,

B.Z.I Watershed Dlscretlzatlon
The number and size of subcatchments used by SWI~M should be Oetermlned

by (1) the level of detail required in the model results, and (2) the level

R0054424
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of detail at which data are available, for this study, complete data were

avall~le for relatively small subcatchment$ used by the Santa Clara Valley

$Vater Oistrlct (SCVSVO) for their flood hydrograph modeling. However, this

level of detail, while l~ortant for @l~d ~eli~, is ~t ~cessary for

estimating annual-scale ~noff and water quality loads. ~r ~

Olckenson (1988) present d~t8 and exiles shying that mll su~ltChment$

can be lumped into larger S~ subcatch~nt$ with little I~$~ ~f

Info~atlon, as long ($ input patterers ~ $cal~ ~p~rlately.

Because orographlc effects on rainfall are so l~port~nt In the Study

Area, the first step in setting up sul~:atchments for this study was to

divide each watershed into subareas over which rainfall was assumed to be

unlfor~ly distributed. The number of subareas were selected such that the

variability of rainfall within watersheds was adequately represented.
Figure ~-3 illustrates the subarea breakdo.n for the Cal~$ Cnek

,atershed. The subareas sho~n are typicil of those us~ tn the miler

~atersheds In the ~estern p~rt of the valley~ ~ith three sub~rels

representing ralnfall on I) the lower v~lley floor, Z) the upper v(lley

floor, and )} the Santa C~z Hountaln foothills, fable l-I iu~¢rizes the
rain gages used to ~del runoff for all of the .atershed$ In the ~tudy

Are~.

S~ perfo~S water balance calculations and estimates flows for areas

represented by sub(atch~ent$. (hus, to estl((ta flows f~ individual land

uses each rain gage subare( was divided into sub(atch.ent$ for up to six

land use categories {open, low density nsldentlal, ~adlu~ density

residential, high den%Ity residential, co~e~lal, and industrIM), fhese

land use subcatch~ents represented "lumped areas" In that all of the areas

of a given land use wer~ ~odaled as a single contiguous subc(tcaent. In

the exile shown In Figure l-3, rain gage sub(tea i00 *a$ $u)divided into

an open su~catch~ent, a low residential subcatch~ant, and � (edlum

rasldentlal subcatch~ent. Because the land u~e breakdown for the area wa~

(3 percent open, the open subcatch~ent had an area equal to 43 percent of

8-8
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¯ Table B-1. RAIN G~GES USED TO NODEL RUNOFF IN EACH MATERSHED
L

~ Rein

~

Metershed 6a9ese Ce~tbreted?

Coyote Creek NWS. 37. 123. Z3. 99 yes
2~ Guede]upe Rtver NW$. 1. 36. 1Z3. 128 yes

Sen Tomes Aquinas Creek NWS. 79. 108
~ Saratoga Creek 77, 108 yes

Celabazos Creek 100, 108, 121 yes

Sunnyvale East 48 yes

Sunnyvele West              lzl                           no

Stevens Creek 48. 100. 121 yes
m Per~enente Creek 48. 53. 100. 1ZI no 2

Adobe - Hatedero - Berro, 24. 48. 53 no

¯

San Frenctsqu~to Creek 24, 53 no

e Rain gage numbers are based on the SCVWO .umbering system. NWS refers to
the San Jose Na:ional Weather Service gage
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F;(:jure B-3. SUBCATCHk~ENT BREAKDOWN FOR CALABAZAS CREEK
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Lthe total area represented by rain gage 100. Zn general, physfC:al

properties such as rainfall, subcatch~ent width, and sotl Inftltrltfon
Parameters were Identical for all ]and use subcatchments tn I gfven rile                 1

gage subarea. Land use propertles such as Impervious area ~ere a]lo~ed to

v8~ bet,een ]and use subcatch~nts to ref]ec¢ different ~e~]s .of                       ~

develo~nt.

B.2.2 Hodel Parameter Estfmatlon

Sk~ requires a number of par~neters descrtbfng me~ro~, catc~nt
geo~tr~, and ~noff characteristics. The accuracy It ~h~ch Nr~ters can

be estimated ,fthout ~de] ca]fb~atton rifles. Thus. Permters can
grouped as

I) Parameters ,hfch can be ~ccur~te]y estimated ~fth ~ calfbrltfon
(t.e.. catc~nt

2) Patterers ~hfch can be estimated ,lth reasonable acCUracy, ~t ~st

be reftned ~hrough Calibration (f.e., ~nfl]trat~on Par~ters)

3) Parameters whfch can be estimated on]y through mode]

(I.e., fnterff]o~ outf]o~ coefftcfents)

Table 8-2 su~arlzes the important ~del Input Patterers Ind the

corresponding estimation procedures; these are discussed In detal~( In the

following paragraphs.

B.2.2.1 Ralnfal]. Rainfall I~ the driving force In the model, a~ Is by
far the most l~portant input parameter. ~ In this case wa~ run

continuously for multiple-year simulations, and required continuous record;

"" 15-minute or hourly ralr~a!l. Therefore, the contlnuou~ rainfall

record; available for SCVWD and NWS gages In the valley were used {$ inputs

to the model. The SCVWD gages are weighing gages which record at IS-mlnute

intervals with a precision of 0.I inch. The one NWS gage, located In
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3ose, ts an hourly gage ,tth a precision of 0.01 ~nch. A detailed

description of these data ts provtded tn Sectton S.l.

The ratnfa11 record for each subcatchment *as selected by ftrst

Identifying the ratn gage located nearesZ to the centrotd o~ the

subcatchment area. The record for thts ratn gage then bec~e the base
ratnfa~l record for the subca~ctment. In selecting a b~se ratnf~11 record,
~e also compared the elevation of the eatn gage to that of the subca~c~nt

(t.e., tf the nearest gage ~re on a htgh ridge above the
another gage at ~n elevation clout to that of the subcatc~nt

sometimes selected as a ~re ~sen~a~tve ~�ord).

Once a base record ,as est~ltshed for the subc~tc~nt, the
record ~as adjusted for the average difference between ~atn~a11 vol~es tn
the subcatchment and at the ~tln gage. To acc~pltsh ~hls.

~ecords ~ere multiplied b~ court, ton factors based on the rat’lo
4nnual precipitation ~n Zhe subca~c~nt to average annual Precipitation

the ratn gage:

,here

Rsc - 15-m~nute ratn~a;~ values used tn modeling the
catchment

Rg - the corresponding 15-minute ralnfa~ tn the ratn gage (tn)

Psc " �he mean annua; retnfa~ ~n the subcatchment (~n)
Pg - ~he mean annua~ raln~a~ ~n ~he rain gage

The mean annua~ ratnfa]~ for ~he catchment ~as estimated from a~enua~
average ra~nfa~ tsohye~s. Rain~a]~ lsohyets ,cre derived from ~sohye~a~

maps provt~ed ~y the SCV~D.

I
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S~o~ patterns ~fthtn I yeir cin be hfghly varfable, Ind this

correction of rlfnf111 records blsed ~ lon~-tem annual
totals w111 certlfnly not clpture ill of the spltfll varfibfllty

fndlvtdull storm. However, the ~ethod does ensure thlt, on Iverage, the

rafnfa11 record used fn modellng runoff wtli hive the correct cumolltfve

2volume. Thts ~ethod should therefore be sufficiently Iccurltl for
estimating lnnuil flo~ volua~s Ind

B-14
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B.2.2.5 Impervious Area. Thts parameter is defined as the percentage of
an area that has no Infiltration, t.e., paved areas, rooftops, etc.
Zmpervtous areas must also be connected, and paved areas that dratn onto

pervtous areas should not be �onsidered Impervious. Thts parmter could

conceivably be measured dtrect]y from aertal photos, but thts vould be
extremely cost~ and of questionable accuracy for an area as ~arge as the
Santa Clara Valley.

The approach used here was to determine representative Impervious areas

for each land use by calibrating $~ on storm data at the stngle land use

catchments sampled in thts study. These values were then adjusted durtng
calibration of the larger watersheds to match observed runoff volumes.

B.2.2.6 Surface Rouqhness Coefficients and Oepresston Stora~eq. These
were estimated for pervious and Impervious areas using values tabulated in
the Skl/~user’s manual for vardous types of surfaces. Values tabulated for

either paved, grassy, or forested surfaces were selected based on land
use. Depression storages were.also calibrated in forested areas to

represent Interception on vegetation.

8.2.2.7 Inflltratlon Parameters. For this study, the Green-Ampt option in

SWMM was selected for modeling Inflltratlon during storm events. The

Green-Ampt Inflltratlon model, while certalnly Idea11Ied, Is mechanlstlcal-

ly rather than empirlcally based and has Input parameters that can easlly

be related to known soll propertles. For Inflltratlon durlng storms, the

model uses three parameters: I) the saturated hydraullc conductlvlty, 2) a

suctlon par~eter, and 3) the maxlmum soll moisture deflclt. The saturated

hydraulic conductlvlty represents the Inflltratlon rate at saturation. The

suctlon parameter Is used to model the effects of capillary suCtlon In the

soil. ]he maximum molsture deficit Is analogous to poroslty and determines

the storage capacity of the soil la~er that controls Infiltratlon. Values

of t~ese parameters are tabulated for each of the four $o11Conservatlon

Service (SCS) hiOrologlc sol1 groups In the SWP~ User’s ManualS. Therefore,
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values for thts study were detemtned by overlaying $C$ soll survey maps
(SC$ 1941) onto maps of the Skl~1 subcatphunts. The area of sotls In each

$~ hydrologic group were measured, and the average patterers for the

watershed were detemtned by area welghtJ~. The fo11~tng calculation

Illustrates the method for the saturated hydraulic �o~uctJvtty:

where:

K o the average saturated hydraulic conductivity for

subcatchment
A, B, C, O ¯ the four $C$ hydrologic sotl groups .

XA ¯ the percentage of the total area that are A sotls
KA ¯ the value of saturated hydraulic conductivity for

A sotls

In general, so11s In the area ranged from

the lowest |nftltratlon rates.

Between storms, Sk?et uses a simple empirical algorithm !:o de~em|ne ho~
dry sotls are at the start of the next

4n~eceden~ sotl ~Js~ure level ts an Jmpor~sn~

response Jn ~he S~udy Area, es~ectllly tn
season. 1nJ~Ja1 calibration of S~ tndlc~ed ~h4~ ~he empirical S~ sotl

~ts~u~e depletion algorithm ~as no~ edequ4~ely reproducing
of so11 mots~ure levels; sotls ~ere generally sl~uri~Jng dur’Jng every s~om
and ~hen drytng ou~ ~o ~he mext~m mols~u~e deftcJ~ ~J~htn a fe~ days.

~us, ~he ~del predicted ~hl[ s~o~s ~n February responded ~he s~e ~o
: ~nfs11 as s~oms tn ~oveJ,.~e~. The S~ sotl mots~ure deple[ton algorithm

*~s ~he~efore ~dlfted so ~hl~ ~he deDle~ton r~e end s~orege c~sct~y of
~he soll 1Aye~ controlling Jnft1~s~Jon could

�~11brs~lon. The de,lePton rA~e ~es ~efJned

B-IO
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Rt " (Fd)(PET|) (B-3)

 here:
Ri - the sot] moisture depletion rate for aonth t

P£Tt - the potential evapotransptratton rate for lionth ’1
Fd - the sotl motsture depletion factor

This modification allowed depletion rates to vary seasonally, and Fd
was added as a calibration parameter for the model. To control the storage

capacity of the sotl, the thickness of the sot1 layer controlling
lnftltrat10n was also added as a calibration patterer. Thts storage
patterer could then be ~d~us~ed ~long ~t~h ~he depletion ~acl:or

the observed season~11~ tn ~nof~.

~del ~he tnCerflo~ recession observedE.2.2,8 Interflo, Par~eters.
In ~any sto~ hy~rograp~s In the Study Are~, the S~ groundwater

configured as shown tn Ftgure B-4. The bottos of the saturated zone was

set at ~ re~ttve~ shallo, ~epth (10 to 15 feet) so that the
zone rose raptdl~ during sto~ events and re~e~sed stored ~ater tnto
chan,e~s ,tthtn 1 to 7 da~s. Thts lnterflo, system was modeled only

steep areas wtth htgh r~tnfa11 volumes; tnterflow was general~ not

o~serve~ tn v81]e~ floor catchments.

Model input parameters In the unsaturated zone Include storage

par~eters such as fleld capacity and wlltlng point, and par~eters
descrlblng hydraulic conductlvlty as a function of Sol] moisture. These

were generall~ estlmated from tables of t~plcal values for the approprlate

SCS sol] types. Similarly, the saturated zone Is Oeflned by storage

pace:tars such as porosity and rate parameters such the saturated zone

outflow coefficients. Flow from t~e saturate~ zone Into the channel was

calculated using the following moOel based on head differences between the

channel and the saturated zone:

B-17
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QZ " C(Hwt " He) (B-4)

where:

Ol " Interflow rate into the chan~1 (cfs)
~- elevation of the water t~le eft)

2Hc ¯ elevation of water in the channel eft)
C - tnterflow cr~efftctent (ft2/sec)

The tnterflow coefficient C is a calibration parameter which was

primarily used to detemlne the magnitude of Interflow into the channel.

An additional calibration parameter, representing deep percolation out of

the saturated zone, was used to steepen predicted hydrograph recesslon$ to

match observed recession curves.

S.2.2.g Channel Data. Runoff and Interflow from $$V)~ subcatc)a, ents we~

routed down channels using the SkOe~ non-linear routing algorithm. For this

study, one channel was deftned for each rain g~ge subarea, and input data
were required specifying the slope, Manntng’s roughness coefficient, and

cross sectton of each channel reach. Cross-sectional data for all streams

were provided by the SCVSVD tn the for~of,£C.2 input files used in flood
modeling. From these. ~epresentattve cross sections were selected and
approximated as trapezoids for S~ (defined by a bottom width and t,o stde

slopes). N~nntng’s roughness coefficients I~ slopes were averaged for
e~ch channel resch modeled.

8.3 S~ CALIBRATION A~O VERIFI~T(ON

Although S~ ts e state of the art model of rainfall-runoff processes,
ft. ltke all runoff ~odels, represents an Idealization of the actual

processes occurring tn 8 Cstchment. (n addition, the
of ~del input parameters is difficult to account for tn large .catChments

~tth m~ny types of geoloty end l~nd uses. Therefore. the moael must be
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0
Lcallbrated against measured streamf]ow data to produce reliable results,

The callbratton consists of runntng the model, compart~ ~:~ei prediction
to measured streamflows, and adjusting the m~del calibration P~ters

be~te~ match the observed flows. The process ts repe{t~ un~tl the
comparison between ~sured and predicted flus ts demd ~de~te.

Calibration Is then foIl~ by verification, tn whtch the c~]tbrated
ts ~n and c~red to s~re~f]ow records for 4 perl~ ~t t~Iuded tn.~he

c~]lbra~ton perth.

The following secttons describe 1) calibration criteria, 2) selection
of caItbratton per|ods, 3) calibration parameters, and 4) results for

Individual watersheds°

B.3.[ Calibration Goals and Criteria

To capture the ~ear to year varlab111ty of runoff, ~ was run
2continuously over several years during calibration and vertffcatton. Since

.the emI:hasts of this study was on annual loads from storm runoff, the

prtmary goal of calibration was to match measured wet-season total runoff

volumes. The runoff volu~ for a season consists primarily of runoff from

relatively few storm events (typically less than 15), and matching we~-
seasQn runoff volumes required accurate simulation of tndtvtdqJal storm

events.

For calibration purposes, predicted flows were co~ared to measured

flows at SCVWO and USGS stream gages. Ss~ Section 5.2 for a dtscusslon of
~’~ ’

strea~ gages tn the Study Area. A number of Parameters were calculated to

measure the qualtty of calibration. For comparing predicted versus

measured wet-season totals, the following statistics were calc:ulated:

n

t -
RMSE - M

B~AS - IO0(P - M)/N                              (B-~)
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Pt " predicted wet-season runoff volume for year t (in.)
Mt ¯ measured wet-season runoff volu~e for year t (tn.)

n ¯ the number of years tn the calibration period.

N ¯ the mean measured ~et-season runoff volume (tn.)
P - the ~ean predicted ~et-season runoff volume (tn.)

The RHSE. or root mean square e~-or, is a measure of the absolute

magnltude of calibration errors expressed as a percentage of mean runoff.
The BIAS Indicates whether the ~odel is on average over- or under-

predicting runoff volumes, and ts also expressed as a percentage of the
mean wet-season runoff volume. The go~l of calibration was to mtntmtze

both the RHSE and the B(AS.

Results of callbratlons perfomed for co~parable studtes were consulted
to dertve speclftc calibration acceptance criteria. Alley (1986)

sun~arlzes calibration results from the USG$ rainfall-runoff model DR3H for
37 catchments nationwide. In this study, calibration errors were measured

by the mean absolute deviation (HAD) between predicted and observed flow

volumes. On average, the HAD was on the order of 20 percent for the 37

simulated catchments. In a modellng study of three small urban catchments,
Guay and Smith (1988) calibrated the USG$ model DR3H to runoff data for 10

to 13 sto~s in one season. Prediction errors tn total annual runoff
volume for these three stngle lano use catchments ranged from 10 to 25

percent. In a study parroted on Pemanente Creek in Santa Clara County,

Nolan and Hill (1989) obtained calibration e~"rors in total annual flow
volume of 3 to 33 percent.

These studies Inolc~te that calibration errors are generally on the

order of 20 percent, but may range as high aS 30 or 40 percent, The

studies cited above generally focused on small (less than 100 acre) urban

catchments with a single well-defined land use. None of these studies
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callbrated using more than 3 years of flow data. Thus, one would expect

that the calibration errors obtained in modeling the large watersheds tn
the Santa Clara Valley for up to 10 years of flow data wouId be somewhat

higher. Monetheless, for this study a relatively aml}Itlous calibration

goal of IS percent RM$[ was used for annual flow predictions. Given the              ~’~

difficulties inherent in simulating large open areas, this goal was often

not achieved. However, the RM$($ sun~arlzed in Table 8-) range from

40 percent, and are consistent with calibration errors obtained in other

studies. Hore importantly, the biases in the model predictions are small,

and range from I to 16 percent.

Oatly predicted flo~s were compared to measured flows tn t~o ways.
First, daily predicted flows and measured flo~s ~ere plotted together over

time and visually compared. These plots .ere used for detatled analyses of

the souses of calibration errors, particularly in terms of matching
seasonal runoff patterns and hydrograph recesslons. Finally, a Kolmogorov-

Smlrnov hypothesis test was used to compare the frequency distributions of

measured and predicted daily flows. This test first calculates the maximum
difference between measured and predicted cumulative probabilities. This

difference is then compared to a test statistic based on the number of
datly flows and the confidence level. If the maximum difference ts less
than the test statistic, the hypothesls teat the predicted and measured

flows are from the same population is accepted. This test, w~lle it does

not check that the flow on a given day Is accurately predicted, does

measure how *ell the m~del is reproducing the day to day variability of

flows.

B.).2 Selection of Calibratlon and Verification Per!odl
Runoff in the Study Area varies greatly from year to year., and the

annual r~noff volume for a wet year can be ten times greater than In a dry

year. A calibration based on only one dry year would therefore not

accurately represent r~noff in wet years. Therefore, SWF~ was callbrated

and verified against as many years of strea~nflow data as were available,
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w|th approxlmately two thlrds of the record used for callbratfon and one

thlrd for verlflcatlon, AS dlscussed In Section 5,0, concurrent
and ralnfa11 data ere generally avallable for the perlod ;g74 through
with occasional gaps due to gagtng errors, data storage problems, and.

damage to s~e~ gages. Tible 8-3 su~artzes the calibre=ton ~

verification pertods for ~he vartous ~a~ersheds; calibration pert~s
~ptca11~ 4 ~o 9 ~ears tn length, whtle verification pertods~ 3

~ears long. 8o~h calibre=ton a~ ve~tftc~ton pertods ,e~e sel~
con~stn ~ mtx of we~, d~, &nd ave~age ~e~rs. No~e ~ha~ ~he~e was onl~
~eer of ds~a avail=hie ~or calibration of ~he Coyote Cr~k ~e~ershed.

8.3.3 Calibration Parameters
Table 8-4 sun~artzes the values of par~geters derlved Fr~

of SWNN for each ,atershed. For adjustment of r~noff volumes ~n

a~eas, ~he mos~ tmpo~an~ p~e~ers ~e~e ~he pe~cen~ of ~mpe~t~s

~nd depression s~orages. These pir~e~ers were espec1111y Important In dry
~eers when ll~st 111 runoff wls ~r~ Impervious ereis; ~he percent

~m~ervtous arei for each of ~he vartous la~ uses was ~herefore de~emt~
p~tmart1~ ~hrough calibration on dry ~el~s. [n open and lo~-restden~lal

e~eas. ~he mos~ Jmpor~in~ Pir~e~ers *ere ~he Green-Amp~ lnfJ1~i~ton I~
sotl depletion ptr~e~e~s. The saturated h~d~ulJc conduc~JvJ~ ~as us~

~o de,amine ~he overall rl~e of Jnft1~a~lon (and ~he~efore ~duc~Jon tn
~unoff). The soll ~ls~u~e depletion Pa~e~e~s L and Fd ,e~e used ~o

~del ~e seasona11~ of tnft1~ton (and ~noff) b~ adjusting ~he rl~e I~
~h~ch sotls d~ted ou~ between s~oms. The tn~e~flo~ coefflcJen~ AI I~

deep percolation factor OF ~ere used ~o ma~ch h~d~og~aph recessions, ~htle
CET, POR, and GRELEV deftned ~he s~orlge cha~lc~e~ts~Jcs of ~he sa~uret~

zone.

B.3.3.1 Calibration of the Percent Imperv(o.s,,es~. One of the most
sensitive model Parameters |n urban areas is the percent Impervlousness.

Runoff volumes are often directly proportional to the value of the percent

imperviousness, meaning that If thls parameter is doubled, runoff volumes
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V
0,Ill nearly double. This is especially true in urban areas with low

rainfall intensities.
- L

[stlmatton of the percent lmpervlousness can conceivably be perfomed
by direct measurement fro~ areal photographs. However, this is usually

impractical for large areas such as the Santa Clara Valley. The usual

practice t$ therefore to dertve general values of this parameter for each

land use category. However° even values tabulated in the iltereture fop

individual land uses may vary by as ~uch as I00 percent. For instance,

Table B-S compares values tabulated for Santa Clara County by (I) the

SCVWO, and {() the U.S. Ge~logical Survey (Ig77). In general, the

values are considerably lo~er than the SCVWO values. The USG~ data also

indicate considerable varlcblllty within land use cate~orles, with values

ranging from 6 percent in hillside residential areas to I0 percent in

valley floor lo~-denslty residential areas. An important conclusion that

can be drawn from this I$ that no one value can be realistlcally used to

represent all lo~-denslty residential areas, since not all areas within the

low-density category are paved or developed to the sa~e extent.

For our calibration of ~, we initially used the percent

imperviousness values developed by the SCYWO (sho~n in Table

However, use of these values resulted in consistent overestimation of
runoff. That this overestimation *as derived fro~ the i~pervlousnes$

estimate became apparent ,hen ex=inlng predicted runoff from small early

season stor~s. Runoff fro~ these stoms comes primarily fro~ paved areas,

and the ~odel consistently overpredlcted runoff from th~se storms even when

infiltration par~eters were adjusted to prevent any pervious area runoff

from occurring. We therefore adjusted the percent impervious values
do*n~ard to match storm volumes for these types of events.

Clearly, percent imperviousness is a very sensitive calibration

patterer, and should not be adjusted to account for processes that may be

better represented by the pervious area infiltration patterers. To ensure
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Table B-5. COMPARISON OF CALIBRATED PERCENT IMPERVIOUSNESS VALUES TO A
VALUES SUPPLIED BY SCVWO ()

SCV~D USGS (1977) Calibrated
Percent Percent Percent

Land Use I~pervtousness Imperviousness* Imperviousness

Open 0 2 0

L~ 35 6, Hillsides 3-10, Hillsides
Restdentttl 10, Valley Floor 8-10. Valley Floor

10-15. Eastern Valley Fl~r

Medlum 65 20 15-25
Resldentlel

High 75 3(
Resldentlml

C~rcl~l gO SO SO-SO

Industrial 90 40-S0 ~,-70

¯ Values tabluated for Santa Clara ~unty.
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that we were not adjusting percent imperviousness when calibration of

Infiltration par~ters would have been more appropriate, caI|brat|on of
this parameter was performed only to match runoff volu~$ from small storms

where little runoff was occurring from pervtous areas. The
calibrated percent Imperviousness values are shown In Table 8-4 for each

watershed, and are su~,artzed in Table 8-S. As shc~ tn T~ble 8-S, the
callbrated values are much lower than tl~ ortgtnal $C~10 values, but are
consistent wtth percent Imperviousness values tabulated by the USG$ for

Santa Clara County.

8.3.3.Z Sensitivity of the Node1 to Green-Ampt
Parameters. An important component of the SWIVel rainfall-runoff calibration

was the calibration of the Green-Ampt Infiltration parmters. These

parameters control tnftltratlon of water on pervious surfaces, and thus

play a crtt|cal role tn predicting runoff from open areas. The Green-Am~t
infiltration algorithm has three parameters: the saturated hydraulic

conductlvtty, a capillary suction parameter, and the m~xtmum sot1 moisture

deftctt. Sensitivity analyses of the model Indicated that the controlling
Infiltration parameter was the saturated hydraulic conductivity, deftned as

the Infiltration rate at saturation. Our calibration efforts therefore

focused on this Parameter, while leavtng the values of the
parameter and sotl motsture deftctt constant. As a result, ~¢castonally
the ftnal calibrated value of the hydraulic conductivity was not consistent

with the values of the suction Parameter and m~ximum sotl moisture deficit.

To test whether thts Inconsistency had a significant effect on the
model results, a model run for Cll~baZiS Creek was performed ~o demonstrate

SWMM’s Insensitivity to the suctton patterer and maximum soll motsture
deficit. In this run, the values of these two par~meters (which formerly

corresponded to a moderately permeable ’C" sot1) were forced ~o be
consistent with the calibrated hydraulic conductivity value (which

corresponded to a low ~ermeabtltty "0" sol1). Table 8-6 su~rtzes the
results of this analysts. In general, annual flow volumes were Insensitive
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Table B-6. SENSITIVITY OF ANNUAL LOADINGS TO THE SUCTION AND INITIAL
MOISTURE DEFICIT PARAMETERS

Percent Olfference from Orlglnal Model Results

Year Mixed Open Total

77-78 -3.29 -0.87 -3.00
78-79 -4.55 -2.Z! o4.Z4
79-80 o4.14 -2.6! °3.93
80-8! -1.O0 -0.65 -0.95
8!-8Z -Z.17 -0.8! o~.99
8Z-8] -3.70 -~.~0 -3.~
83-8~ -3.70 -Z.9! -~.6!
84-85 -1.54 -n.33 -),67
85-86 -2.09 -1.76 -~.0686-87 -1,10 -2,80 -1,15
87-88 -0.98 -0.65 -0.96
88-89 0.00 -8.39 -0.0~

Total -Z.93 -I.~ -~.78
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to these parameters. Annual loading results between the new ~n and the
ortgtnal run dtffered by as ltttle as .02 percent in 1988-89, and by as

much as 4 percent tn 1978-79. Total loadtngs for the 1977-1989 pertod

change by about 3 percent.

8.3.3.3 Sensitivity of the Rode1 to Time Sertes Potential
Evapotransptratlon Data. Potential evapotransptratton (PE) .as represented
In the model by average pan evaporation rates for each month of the year.

Evaporation data are used tn the model to simulate (1) changes tn

depression storage between stor~s and (2) seasonal changes in sot1 motstu~
storages. These processes prta~rtly affect the antecedent sollmotstu~
levels before stoms, and therefore are ~ost Important tn nonurban Irels.

$oil moisture levels change on a monthly or seasonal ttme scale, tndtcatt~
that predicted annual ~noff volu~es are not sensitive to day to day

changes tn evaporation rates.

Table 8-7 sun~artzes the mean month]¥ evaporation rates used in the
model and also shows the standard devtatlon and range of observed monthly
values for the period 1976 to 1988. Note that the standard deviation

monthly values is on the order of 20 percent or less of the mean,

indicating that monthly evaporation sho~s little year to year variation.

To test the sensitivity of the annual loading predictions to the use of
monthly average PE data, a model simulation was perfon, ed for

Creek using tlme sertes PE data. Table 8-8 compares the resuItt~
predictions to those obtained ustng monthly average evaporation data.
Annual loads predicted from the two data sets differed by
while the mean annual load differed by only 1.6 percent. Thus,

reasonable to conclude that monthly average PE da~a are adequate For annual
loads predict|on.

8.3.4 Ca~fbratfon and Ver~flcat~on Result~

T~Dle 8-3 su~artzes the caltbratlon and verification statistics for

all of ~he watersheds for which flow data were avallable. Figures B-5                   ._~
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V
Table B-7. NONTHLY AVEAAGE POTENTIAL EVAPOTILANSPIRATION VALUES USED IN

FLOe/ CALIBRATION
0

Standard
Mean Evaporation Oevtatton Range

(tn.) 1t..1

.30 2.,4- 3.4October 2.93
Noveeber 1.36 .26 0.8- 1.$
Oecember O. 79 .17 0.6 - 1.1
January 0.79 .13 0.6- 1.0
February 1.45 .27 1.0- 1.$
Merch 2.35 .53 1.9 - 3.3
April 3.95 .51 3.1Z - 4.3
Hay 5.25 .73 4.:| 6.7
June 6.69 .65 5.8 - 8.0
July 7.02 .88 6.0 - 9.0
August. 5.96 .53 4.8 - 6.8
September 4.48 .83 3.0 - 6.1 ~’~
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Table 8-8. SENSITIVITY OF ANNUAL FLOW PREDICTIONS TO THE USE OF AVERAGE
VS TIME SERIES POTENTIAL EVAPOTRANSPIRATION OATA

% 0tfference In Annual Flow Volum-

Year MIxed Open TotalLand Use Land Use

77.78 I.S 0.9 1.478-79 3.9 7.0 4.379-80 0.6 2.6 0.980-81 O.S 0.7 O.S81-82 1.6 1.6 1.682-83 0.7 -0.5 0.683-84 2.6 4.8 2.984-85 4.6 23.785-86 2.1 3.1 2.286-87 1.1 2.8 1.1
TOTAL 1.6 2.0 1.6

" I
I

5
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through B-11 plot predicted wet-season volumes agatnst measured volumes.
These statistics and plots measure how well the model was able to predtct

total wet-season runoff volumes. Durtng calibration, RN~Es ranged from 1

to 38 percent, and the BIA3 ranged from !1 to 112 percent. Durtng

verification, RM~Es ranged from 3 to 45 percent, and the BIk~ ranged from
!1 to ±16 percent. For the �ombtned period, RM~Es ranged fr~ 1 to 40
percent of mean wet-season runoff, while the SI~ ranged from ~).1 to t6
percent. The flow-weighted average RM~Es for the Study Area w~re 2S, 22,
and 25 percent for the calibration, verification, and �obb|ned pertods,

respectively. Average BIASes were -4, 5, and -I percent for these three
periods. Details on the calibration and verification p~ocess for

Individual watersheds are presented below.

B.3.4.1 Calabazas Creek. Calabazas Creek originates in the foothills of
the Santa Cruz Mountains and drains Into ~adalupe Slough. Nean annual

rainfall ranges from 12 tnches near the Bay to 32 ~nches tn the
foothills. For $W~M, the catchment was divided into three retn gage

subareas corresponding to $CVWO rain gages 100, ;08, and 121. Model
calibration was performed prlmarlly against streamflow data for $CVWO

streamgage 26a, located on the valley floor and representing about three-

fourths of the total watershed area. In addition, streamflow data at $CVWD

stre~mgage 31 were used to refine estimates of pervious runoff parameters
in the upper portion of the watershed.

Calibration and verification results for Calabazas Creek, in terms of

wet-season runoff, are illustrated in Figure B-S. The calibration for

Calabazas Creek was generally accurate and unbiased, with a RMS~ for the

combined calibration/veriflcation period of 11 percent of the mean volume

and a BIAS of I percent. The predicted daily flow distribution passed the

Kolmogorov-Smirnov distribution test at the g5 percent ~nfidence level.

The most important calibration parameters were the Green-~mpt infiltratlon

parameters, used to mo~el seasonal runoff. Matching t~e seasonal patterns

of runoff re~ire~ an infiltration la~er with a thickness of B to 10
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Figure B-7. Predicted versus Measured Wet Season Runoff
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1riches so that the sof] dtd not saturate untt1 after the ftrst or second

’major stor~ of the selson.

8.3.4.2 Stevens Creek. Stevens Creek ts tn the vestern part of the
valley, and extends from the county boundary tn ~e S~nta C~.z ~untatns

d~ to the B~. ~s~ of the undeveloped ~rtton of the ~ltershed
tnto Stevens Creek lese~otr. Thts rese~ofr, ~tle destg~d to sto~

flows fn the wtnter for ~]ease tn the s~er, d~s �~n~y

sto~lter du~tng ~t yea~s. Mean ~nnua] ralnfa]] ra~es f~ 12 t~hes

near the B~y to 24 fnches Just hero, the reservofr, aM tS Is htgh

f~hes above Stevens C~k ~servotr.

C~11br~ton of ~ ~s perfo~d only for the ~rtfon of the ~ltershed
below Stevens Creek Rese~olr; £~ows out of the ~servotr ~ represented

by ~he record for SC~ gege 44. Rltn gage sub~s ~ desfgn~ted for
SCV~D ratn geges 100,~, a~ 121. The ~de~ was cl~fbrated Igafnst

~sured f]o,s a~ SC~ gage 35, Jus~ north o£ ~he Central Expresswly. To

dete~tne ~he ~unt of ~no£~ occurring bel~ the reservoir, flus
gage 44 (t~edtate~y ~I~ the reservoir) were subtracted f~ flus

gage 35. Also subtracted from the gage 35 record ~re diversion flo, s
Pe~anen~e C~eek fnto Stevens Creek (melsured by the dtffere~e between
SCV~D gages 32a and 37). Calibration was ]fmtted to the ~r~od 1975

1983, when the dfverslon gage 37 was dtscontt~ed.

Ftgu~e B-~ sho~s the clltb~tton results ~or S~evens Creek (Irels

downs~re~ of Stevens Creek Reservoir). The ~SE ~or the �~btned
calibration/verification pertod was 34 percent of the ~an annual flow, and
the BIAS ,~s 1 percent. The ~del generally perfo~ed well, except tn ~he
19~1-82 season. ~hen ~he ~de~ ove~predtcted runoff by abou[ 60 percent.

Th~ ~r~dic~ed dally f]~ dfs~rtbut.~on passed ~he
dls~rlbu~ton ~es~ at the g5 percent confidence level. Because ~he

do,ns:ream of ~he reservoir ts mostly u~banlzed, the percent 1�pervious

B-45

R0054462

!



8720115-A8 C0N-22

V
0Infl Itration parameters were also important In modeling seasonal effects on

runoff o                                                                       L

8.3.4.3 Sunn),vale East Channel. Thts watershed fs a small urban area
extending from the Ctty of Cupertino down to the B~y. Mean annual ratnfa11

"     1In the basin ranges from 12 to 16 |nche~. The entire area was modeled

using SCVWO ratn gage ~. Cal|bration ~ verification were performed for
- 2the 1977 to 1989 record at SCVWO streiJ~age 74.

Calibration results are shown fn Ftgure B-7. The RMSE in this case was
9 percent of the mean wet-season volume, whtle the BIAS was -1 percent.

The predicted dally flow distribution I~ssed the Kolmogorov distribution
test at the 95 percent �onfidence level. The most important calibration

parameters In this mostly urban, low ralnfa11 catchment was the percent Of
impervious area; little or no seasonallty was observed in runoff response

to rainfall.

8.3.4.4 Saratola Creek. Saratogl Cret~ extends from the county boundary

in the Santa Cruz Mountains to its confluence with San Tomes Aqulni$

Creek. Mean annual rainfall ranges from SO inches in the uplands to 12

inches near the Bay. For Skff~ modeling, SCVWO rain gage 77 was used to
represent the undeveloped upland areas, whtle rain gage lOB was used in the
urban valley floor areas. Calibration and verification were perfomed on

the record for SCWD gage 25. The 1984-8S season was not tncluded tn the
calibration or verification perleds be¢ause the measured flow data for this

year indicated an annual runoff coefficient of O.gS, which is unreasonable
for a watershed whtch includes slgnlftcant open and low*density residential

areas.

Calibration and verification r~sults for Saratoga Creek are shown in
Figure 8-8. The RMSE for the combined calibration/verification period was

22 percent of the mean wet-season volume, whtle the BIAS was .I percent.
The calibration of this watershed was compllcated due to 1) the strong
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infiltration parameters were also Important in modeling seasonal effects on

runoff.

8.3.4.3 ~unn~vale East Channel. This watershed ts a small urban.area
extending from the City of Cupertino down to the B~. Mean annual rainfall
in the basin ranges from IZ to 16 inches. The entire area was modeled

using SCVWO rain gage 4B. Calibration ~ed verification were performed for

the 1977 to IgBg record at $CYWO strean,Iage 74.

Calibration results are shown In Figure B-I. The RMSE in this case was

9 percent of the mean wet-season volume, while the BIAS was -I percent.

The predicted dally flow distribution passed the Kolmogorov distribution
test at the 95 percent confidence level. The mos~ important calibration

parameters In this mostly urban, low rainfall catchment was the percent of

impervious area; little or no seasonalIty was observed In runoff response

to rainfall, i.

B.3.4.4 Saratoga Creek. Saratoga Creek extends from the county boundary
in the Santa Cruz Mountains to its confluence with San Tom. Aquinas

Creek. Mean annual rainfall ranges from 50 inches in the uplands to IZ
._

inches near the Bay, For SWV~I modeling, SCVWO rain gage 77 was used to

represent the undeveloped upland areas, while rain gage I08 was used in the

urban valley floor areas. Calibration and verification were performed on

the record for SCVWO gage ZS. The IgB4-BS season was not included in the U
calibration or verification periods because the measured flow data for this

year indicated an annual runoff coefficient of O.gS, which Is unreasonable

for a watershed which includes significant open and Iow-denslty residential

areas.

Calibration and verlflcatlon results for Saratoga CreeW are shown in
Figure B-@. The RMSE for the combined calibration/verification period was

22 percent of the mean wet-season volume, while the BIAS was .I percent.

The calibration of this watershed was complicated due to I) the strong
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Llnterflow recession component observed tn many stones, and 2) the extremely

strong response to runoff tn ~t years. To match observed storm response,
tt was necessary at ttmes to force the model to shut off tnf||trat|on

through saturation of the sotl profile from below. Thus, the
model pera~eters were 1) t~ tnterf~ recession constants, I~ 2) the

and groundwater storage

B.3.4.5 San Tomes Aquinas Creek. This watershed ts adjacent to Saratoga
Creek and extends from the Santa Cruz Nountatn foothills to tts discharge
point Into Guadalupe Slough. Rainfall ranges from 12 to 40 inches per year

on average. $CV1~ rain gage 79 was used to represent the foothills and

upper valley, gage 108 was used off the central valley floor, and the San
Jose Nattonal Weather Se~vtce gage was used tn the lo~er valley floor.

Calibration was performed prt~rlly at $CVWO stre~gage 24, although date
at $CWD stre~jage 29 were used to refine estimates of parameters tn the
upper portion of the catchment.

Calibration and verification results are sho~m tn Ftgure B-9. The RHSE
for wet-season volumes was 21 percent, ~htle the BZAS was -2 percent. San

Tomes Aquinas Creek was very stmtler to Saratoga Creek tn ~erss of runoff,
with storm hydrographs exhibiting e very Strong tnterflo~ recession

component end unusually Strong ~esponse to rainfall. Again, the most
important parameters were (1) tnterflow recession constants, and (2) sot1

and ground,ater storage coefficients. A~ additional problem encountered
here was ~he very different behavior of runoff between post*1983 and pre*

1983 data. Heasured flow data at gage 24 generally Indicated less response
to rainfall (I.e., lo.er runof~ coefficients) a~ter 1983, and we were
unable to arrive at a calibration ~hich could match both periods. One

possible explanation for this is a change ~n the rating curve at gage 24
after the fCu~us of the 1982-83 season.

B 3.4.6 Co~ote Creek. This is the largest ~atershed in the valley, and
drains the entire eastern side of the valley. Included are large
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undeveloped areas above Anderson Reservoir, Sliver-Thompson Creek, Upper

Pentten¢te Creek, and Serryessa C~eek. For Sk~14, Coyote Creek was ~odeled
only between $CVWD stre~age 58 (~l~ A~erson Rese~ofr) ~ ~he

most of ~he a~e~ ups~re~ o~ gage ~ efther d~atn fnto reservofrs or

undeveloped ~reas. Stom ~ff f~ t~se ~re~s ~ls therefore ~epresented
by the aCtut] record ~or stre~age ~. The drlfnage ~rea be~ thts ~tnt

fs mtxed u~n ~nd ~n-urbln, ~tth ~st of the non-urban areas ~oc~t~ tn
�he uppe~ po~¢t~ns of S~ver-T~s~ I~ Upper Pen/tenct~ Creek.

The only stre~ge on Co~te C~k be~ gage 58 ts ~ hfgh-f~ g~ge
whtch records only when s~age fs ~ve 8.5 ~ee¢; the record here ts

consequen¢ly of 11mtted useful~ss. ~ver, I con¢lnuous stage ~ecorder
.as fnscalled 4� chts loc4�1~ f~ ~ 1988-89 s~pllng pe~fod 4s p4~�
~hJs scudy. Thus, Coyote C~ .as �~lfbr~ed For one yelr only (1988-

89). Thts Period .~s ~el~fvely ~, ~ use of ~he ~del for .e¢~er

s~ould be less ~ellable ~h~n Jf I~ had been cllfbrated over I v~rte~y of
h~d~ologfc conditions. The predfcted ~-se~son volu~ for thfs pe~fod

¯ 1 ~e~cen~ lo,e~ ~h~n ~lsured. B~ause of ~he d~yness of ~he calfb~a~ton

period, ~he ~s~ Jmpo~n~ c~11b~ton ~l~er ,Is ~he percen¢ of
~mpervJous Irel.

8.3.4.7 Be~r~ess~ Creek The 8e~essl Creek ~e~shed fs located on the
eastern side of the v~lle~ on ~he slopes oF ~he Of~blo Range, ~nd flows
tn~o Coyote Creek near ~he B~y. R~fnf~11 fn ~hfs ~el fs ~ch lo~er ~h~n

fn ~he ~ntl C~Z ~untatns, and ~l~es. fro~ 14 to 20 tnches on ~ve~age pep

~e~. SCV~O rafn gage 23 ~s used ~o ~el ~he upper p~rcs of the
c~chmen~, ~nd Lhe S~n Jose Nl~tonal ~e~he~ Se~vtce g~ge ~s used

~he ]o.er ~o~lons of ~he cltchment. C~]tb~lon ~,d ve~t~fca~ton
pe~fo~ed ~ SCV~O s~re~age 64.

Figure B-IO show the callbratlon and verification result.s for thls

watershed. The overall RMSE was Z9 percent of the mean annual flow, and

the BIAS was 6 ~ercent. The calibration was adequate In most years, with
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most of the i~MSE resulting from the 2-tnch overpredtctton of runoff in

1982-83.

8.3.4.8 Guadalupe River. The Guadalupe River ts the second largest
watershed in the valley, and extends from the Santa Cruz Mountains to the

Bay. Major tributaries lnclude Los Gatos Creek, Ross Cre~k, Calero Creek.
Alamttos Creek, and Canoes Creek. Mean annual ralnfall tn the bastn ranges
from 12 Inches near the B~y to about 50 inches on the Santa Cruz Meuntatn
rldgeltne. Rain gages used to model the watershed are sh~ t, Table 8-1.

The SCVWD operates an extensive reservoir and recharge syste~ on the
Guadalupe River. Most of the areas tn the Santa Cruz Mountains dratn tnto

Lexington, Guadalupe. Almaden, and Calero reservoirs. Water released fro~

Lexington Reservoir ts also stored tn Vasona Reservoir. For the most
these reservoirs are destgned to store runoff tn the wtnter and release tn

the sumer for groundwater recharge. However, durtng wet years the
reservoirs do release stgnlflcant volumes of ,tnter storm runoff. Outflows

from each reservoir are measured by stream gages located 1mediately belo~
the reservoir s~lllways. Much of the water released by reservoirs during

dr~ weather is diverted ~ownstream into groundwater recharge ponds. Water
can a~so be diverted ~nto the ~atershed from Coyote Creek through the
Coyote-Alamltos Canal.

Calibration and verification of SWI~4 on the Guadalupe River was
performed using the f~ow record for the U.S. Geological Survey (USGS) gage

immediately below the confluence with Los Gatos Creek. This gage Is

downstream of the recharge ponds, and represents all of the major Guadalupe

tributaries. It does not measure runoff from much of the urban 5an Jose
portion of the watershed. Calibration was performed for runoff from areas
downstream of re;e:;:irs; runoff above the reservoirs was represented in

loads calculations b~ the actual reservoir release records. To determine

the volume of runoff occurring downstream of reservoirs, reservoir releases
were sub:rac:e~ from the USGS gage record using the following rules:
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1) Ourtng stoma, all of the water released fro~ reservofrs reaches the

USG$ gage.

2) Between storms, al! of the flo~ recorded by ~he U~ gage

of rese~ot~ releases mt~s dive.tons to r~ha~e ~s.
2

These ~les basically ass~ that ~leased water ts ~t dtve~

sto~s, and tha~ dry-weather ~servolr ~leases are ~ch la~er than

naturil basef1~.                                                        -

Calibration efforts on the GuadaIupe Rtver were less successful than at
other watersheds, primarily because the Guedalupe Rtver watershed is ¯
highly managed system with numerous storage reservoirs and diversions.

Because there were insufficient data to account for all of the stored and

diverted water In the watershed, it was difficult to differentiate between
storm runoff and water released from other sources. In several years,

these data Indicated storm runoff coefficients (runoff/rainfall) greater
than 1.0 in February and March. As a results, SWI~M was calibrated only

durtng pertods in whtch the measured flow data appeared to be reasonable

(t.e., had reasonable runoff coefficients). Even focustn~ on these
pertods, the callbratlon/vertftcatton resulted tn a wet-season RMSE of 40
percent and a BIAS of -2 percent. Calibration and verification results are

plotted on Figure 8-11. The predicted daily flow distribution passed the

Kol~gorov-Smtrnov test at the 95 percent confidence level. Thts

calibration could have been Improved by using parameter values which ~ere
completely Inconsistent wtth those used in other basins. For instance, to

match observed dry year totals (when a11 runoff is from Im~ervlous areas),

the model would require percent Impervlous areas ranging from I to 20

percent In urban areas. In other slmi;ar oaslns, this parameter generally

ranged from 10 to BO percent. Given the mass balance problems observed In

the measured flow data, the flna! calibration was determined using the best

combination of parameters that was consistent with values used on

Calabazas, Saratoga, San Tomas Aquinas, and Stevens Creek.
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B.3.4.9 Comoarisons of Predictions wtth Observed Flovs for Selected
Sto~s. An Important �o~ponent of any calibration fs vtsual comparison of

predicted hydrographs wtth ~easured hydrographs. Analysts of calibration

stattstlcs alone ts not sufficient; vlsu81 c~a~tson ~st also be made to
ensure tha~ ~he ~del predictions a~e consfsten~ ~lth ~r understanding of
the relevant phystcll p~esses. Zn thts section, selected predicted

~lsu~ed hydrographs are presented to gtve the ~lder s~ idel of h~we11
we were able to st~late stom hydr~hs.

Ftgures B-12, B-13, a~ B-14 ~e exiles of the tinge o~ h~drog~lph
c~partsons ~e were lble to obtain. Figure 8-12 Sh~s the melsured

p~edtcted d~tly average flows fo~ February Ig~ stores in CIl~b~ls Creek,
8nd ts an ex~ple of an excellen~ ms~ch bergen the ~del end the observed
flo~s. Bo~h the peak Ind stom recession ~e ac~rately predicted b~ the

~de]. Ftgu~e 8-13 t]]ust~ltes i p~ ~8tch ~t~en predicted and observed
f]o~s fo~ ~ Oecembe~ 1977 sto~ on San T~as Aqufnls Creek. Zn thts case,

the ~de] stgnlffc8nt~y ove~p~edlcted the peak f]~ rate lnd total

volume. Ftgu~e B-14 sho~s ~ perhaps mo~e typtca] hyd~og~aph comparison for
I Harch 1979 StO~ on S~n Tomas Aquinas Creek. Here, the model

overpredtcts the pelk flo~ rite by about 20 percent, but Is Cble
accurately simulate the total stom vol~.

B.4 ~ATERSHED RUNOFF PREDZCTIONS

The goal of the S~ callbrat~on discussed tn the previous section was

to produce a ~de] ~htch could 1) esttmate runoff tn ungaged areas, and

esttmate the contributions of vartous land uses to runoff. This sectton
su~rtzes sto~ runoff predfcttons for the Santa Clara Valley. These

p~edtcttons ~ere made for all watersheds for ~a~er years 1977-78 through
1988-89, the pertod for ~htch ratnfa]l data are available for

catchments.
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Figure B-12. C~liparison of Predicted and Heasured
Hydrographs for Calabazas Creel{,
February 1980



Figure 8-13. Comparison of Predicted and Measured
Ilydrographs for San [omas Aquinas CreelS,
December 1977
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Figure B-14. £el,parison of Predicted and Neasured
Ilydrographs for San Tma$ Aquinas Creek,
14arch 1979
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Sk1~ was used to predict runoff tn three t~es of areas:

’ 1) Areas for whtch the soda1 was calibrated against MaSuMd

~ data

~ 2) Areas tn calibrated watersh~s that aM do~nstMm of the
, calibration gage Z

3) Watersheds for whtch no fl~ data aM available for calfbrat|~

For areas tn whtch the mode] was calibrated, flow predictions ~eM m~de

by simply running the ca]|brated Yerston of the ~xle| for the pro~-tton

period. To account for ~odel errors |n callbratton/verlffcattonyel~s,
predicted flows for each land use ~ere then multiplied by the ratto of ~t-
season measured runoff to predicted runoff for that year. Thts �orrection

scaled the predicted f~ows to match ~eaSuMd totals exactly, and assu~ed
that the correction factor was the same for a~] ]and uses.

For watersheds wtth streamflo~ data for calibration, theM ~eM
uncalibrated urban areas in the ]o~r portions of the watersheds. This

applies to the following watersheds: Coyote Creek, Guada]upe Rtver,

Calabazas Creek, Saratoga Creek, San Tomes Aqutnas Creek, Sunnyvale East
Channel, and Stevens Creek. Because Sunnyvale East Channel best repMsents

typical northern valley urban areas, parameters calibrated for this
watershed were used in other uncallbrat~d urban areas. Soils parameters

were estimated based on soil type and calibration in areas with

soils.

Host of the western portion of the valley has little or no flow data

for calibration. This includes Permanente Creek, Adobe, ~atadero, and
Barton creeks, and Sunnyvale West Channel. In addition, as only the

portion of the San franclsqulto Creek watershed in Santa Clara County was

modeled, flow data could not be used for calibration. In these areas,
parameters were estimated from similar calibrated watersheds. In urban
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areas on the lower valley floor, par~,eters~ere estimated based on Lhe

calibration for Sunnyvale East Channel. In arels on the upper valley             -
floor, patterers were estlmated from the ctIfbrattons for Scevens C~ek

and C41abazas C~eek. Ftn~11y, fn upla~ =~ls ~11br~ton results for

S[evens, Clleb~zes, end S~ Tomes Aquinas ~ks ~re used ~o

Table 8-g sumartzes the predicted annual stom runoff volumes for each

*atershed tn the valley. As would be expected Msed on the relative -
drainage areas, 50 percent of stom runoff on average comes fronl Coyote
Creek and the Guadalupe River. The highest runoff volume occurred during

_
the 1982-83 season, while the lowes~ occurred tn �he 1988-89 season.

B.5 DZTERHIN|STIC HATER QUALITY HODELING OF CALABAZAS CREEK
2

As described tn Sectlon 8, loads tn this study were dertved as the
!~"

product of annual runoff volume (from S~l~ ~:<lellng) and annual mean

concentration for each constituent and land use. These mean concentrations i
were obtained From statistical analysis of the water quality data collected

at the land use and stre~ s~pltng stations. An alternative approach to
estimate loads is to use the semi-empirical bulldup-washoff models Included
in SW~Iq to predtct runoff water quality. While these models are highly

empirical and largely unverified, they do attest to represent a number of

the physical processes that are thought to detemtne runoff water
quality. To compare this approach to the statistical mean concentration
approach used in thts stud~, the S~l~q buildup washoff model was applted to
estimate annual load from the Calabazas Creek watershed. A description of ""
the model, calibration results, and predicted loads are provtded in thls

|
section, as well as a comparison rf the butldup-washoff lc~ predictions to

those derived from the statistical mean concentration model.

8.5.1 ~odel 0ascription
The S;h~4 runoff ~ater quallty model is based on the concept of

pollutant buildup and was~off. The concept behind this model is that a
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1able B-9, SIo~m I~unolf Prodi~lions Io~ Ihe Sludy Area

TOTAL WET WEATHER FLOWS (ac.fl)
Sunnyvale Sunnyvale                                        San

Year Coyote ~ldalupe San Tomes Saealo~a Calabazas Ea$1 Wesl Slevens Pefm~nanle ~ Froflclsqullo Tolal

77.78 15255 47156 14145 5110 9652 2192 1746 1632 $966 9357 1834 114066
78-79 11374 7431 5058 1630 3800 1160 I011 1204 1443 4082 755 39008
79 00 22384 26979 12414 6922 8136 2191 ISI0 1979 6685 9352 1973 100523
80-61 6089 6946 3646 1408 2297 925 694 619 962 2967 330 26960
81.62 16827 46421 14022 10786 9539 2526 2038 1645 9066 11845 2634 127348
82-83 42636 97976 20866 21360 ISSS7 3698 2874 4787 17934 17617 3801 249125
83-84 8054 6372 4893 3483 4282 1190 1003 896 832 4441 992 36439
84-85 6609 8927 2539 814 2044 1383 1011 845 1176 3407 665 2941t
85-86 18857 78009 12902 13197 8308 2792 1980 2167 8972 11679 1599 160462
86.87 5400 5709 1584 704 1856 689 $77 445 452 3303 1521 22238
07-88 6799 8625 2141 977 2130 820 783 652 722 2317 366 26348
8889 3507 1267 1077 506 1154 553 613 456 347 1293 200 11792

Average 13649 28492 8007 5577 $730 1677 1320 1449 4550 6805 1388 78643

TOTAL WI~ WEA’n-IEfl FLOWS (%)
Sunnyvale Sunnyvale                                      San

Ye~ ~Guadal~J San Tomes Sarelo a Calabazas Eosl West Stevens Pecma~ante NM4 Fflmcisquilo Total

77.78 13.4 41.3 12.4 4.S 8.6 1.9 1.6 1.4 5+2 8.5) 1.6 100
78-79 29.2 19.2 13.0 4.2 9.7 3.0 2.6 3,1 3.7 1O.S 1.9 100
7980 22.3 268 12.3 6.9 8,1 2.2 1.6 2.0 6.6 9.3 2.0 100
00-01 22.6 25.8 13.5 5.2 0.$ 3.4 2.6 2.6 3.9 11.0 1.2 100
el.02 13.2 36.5 11.0 85 75 2.0 1.6 1.3 7.1 9.3 2.1 100
82-83 17.1 39.3 8.4 8.6 6.2 1.6 1.2 |,6 7.2 7.1 1.S 100
83-84 22.1 17.5 13.4 9.6 11.8 3.3 2.8 2.6 2.3 12.2 2.7 i00
84-95 22.S 30,4 0.6 2.8 6.9 4.7 3.4 2.6 4.0 11.6 2.2 t00
05.86 11.8 486 80 8.2 5.2 1.7 1.2 1.4 5.6 7,3 1.0 I00
86-87 24.3 25.7 7.1 3.2 8.3 3.1 2.6 2.0 2.0 14.6 6.9 100
87.88 258 32.7 8.1 3.7 8.1 3.1 3.0 2.S 2.7 6.8 1.4 100
88-89 29.7 10.9 15.9 4.3 98 4.7 S.2 3.9 2.9 II.0 1.7 100

Avelago (%) 21.2 29.6 11.0 5.8 8.2 2.9 2.4 2,3 4.4 |0.1 2.2 100



su~pl~ of constituents builds up on the la~ suffice during dry periods l~

is subsequently washed off during I storlg. Pollutan~ butldup ts assumed to
occur as a function of time between storms. Outing a store, washoff is
assumed to occur as a function of the available ~ss of pollut&nts on the

land surface and the rate of runoff, ghtle t~e butldup-washoff concept

does explain some of t~e ~chan~sms ~hough~ ~o p~uce ~ff
quality, the~del itself Is highly e~Irlcal ~ ~i~s

calibration to produce re~son¢)le

Hany studies have been conducted to ~temine rmte$ of buildup on city

streets. Sartor a~ 8oyd {ig71), mng ot~rs, f~thit buildup

to )e non-linear, developing rapldl) at first ~nd then levell~ off to i
limit. This fom of buildup Is l~l~nt~ In ~ using In exponentl~l

buildup function:

PSh(d " Plim*(I’exP(’K)*t))

where

PShed " .ass of constituent In .¢tershed it tl~ t (Ibs/icre)
Plls " upper ll.lt on �~stltuent~SS that �~

accu~lat~ {Ibs/acre)
K~ - buildup r~te �onstmnt {d~"I)

t - time between stoms (dUS)

~ashoff Is the process that ~)lllzes the accu~latad constituents into

runoff and stre~flow. In stre~ channels and other (rams of slgnlflcsnt

flow, this process Is described ~ sedl~nt transport theory, where flow

rate and bottos shear stress are l~Ortmnt factors, for thin overland
flo.s {sheet flo*s) co~n durlng sto~s In urban envlron~(nts, rainfall

energy can also ~billze particles. Therefore, more intense sto~S are

to ,ashoff ~ore of a constituent than a less intense stom. ghatever

~echanls~s are involved. It Is obvious that as ralnfall and
continue the ~ount of constttuen, re~atntng tn the watershed diminishes.
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supply of constituents bu|]ds up on the ]and surface dur|ng dry pertods and
ts subsequently washed off dur|ng a stom. Pollutant buildup Is assumed to

occur as a functton of time between storms. During a storm, washoff Is
assumed to occur as a functton of the available sass of po’llutants on the

1land surface and the rate of runoff. ~h|le the butldup-washoff concept
_does explain some of the ~echantsms thought to pnxluce runoff water

2quality, the model Itself ts highly empirical and r~lUtr~s substantial.
cal|bratton to produce r~asonable results.

Hany studtes have been conducted to detemtne rates of butldup on

streets. Sartor and 8oyd (1972), a~ong others, found that butldup appears

to be non-linear, develop|ng raptdly at ftrst and then 1eveltng off to

buildup function:

PShed " P]tm*(Z-ex~(-K~*~)) (S-7)

PShed ¯ mass of constttuen~ tn ~atershed at time t (lbs/ac~e)
P11m ¯ upper ltmJt on constituent mass that can

accumulate (lbs/acre)
Kb ¯ buildup rate constant (days-[)

t ¯ time between stoms (d~ys)

~ashoff IS the process that mobilizes the accumulated co~stJtuents
~unoff and st~e~mflow. In st~e~J~ chinnels and other areas o~ stgn|ffcan~

flo~. ~hts p~ocess Js described b~ sediment t~lnS~Ort theory, where
rate and bottom sheer stress are Important ~ctors. For thin overland

~lo,s (sheet Flows) con~non durtng stoms Jn u~ban environments, rainfall

ener!~ can also mob|ltze Particles. Therefore. more tntense s~on~s a~e able
to ~eshofF rno~e of a constituent than a less Intense s~om.

mechanisms a~e |nvolved, Jt Is obvtous that as ~lJnfa11 and
continue ~he ~ount of cons~1~uen, remaining Jn Lhe *e~e~shed dlmtntshes.
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0Thts observation, comblned wtth the results of several e~plrlcal studtes

leads to the ,ashoff fomula used tnSl~4q:
L

Poll(t) - I~* rc * Pshed (8-8)

~ere I

2Poff- Imount washed off at ttaet (lbs/acr~)
I~ ¯ washoff coefficient
r - ~Jnoff rate (tn/hr)
c - empirical washoff exponent

Thus, the mode] has four fnput par~meters: the 11mftlng but]dup rate

(Pltm), the buildup rate constant (Kb). the washoff coefftcfent (Kv). and
the washoff exponent (c). The I)uf~dup llmtt sets an upper |tmft on the

availability of the constituents, and has a ]1near effect on the total mass
load. The butldup rate constant sets the ttme scale of bul|dup between
stor~ns and thus attempts to capture the effects of "antecedent

conditions." Xt can therefore be used to match observed water quallty
variations between sequential storm events. The washoff coefficient has a

ltnear effect on the total mass that washes off durtng a storm. The

washoff exponent primarily Controls how load vartes wtth tl~e durtng a
storm.

B.5.2 Hodel Calibration
None of the bulldup-washoff model parameters can be measured directly,

and all must be estimated by calibrating the mode] against measured water
quality data. Few data on fn~tta] estimates of the buildup parameters
available tn the literature for the types of constituents of concern |n

this study, a]thcugh there a~e data on buildup rates of ’dust and dirt" on

parktng lots an~ streets. The $~1~ manual suggests an tnttta] estimate of

the washoff coefficient )~ of 4.6 tn.1. a~though other studfes have used
values ranging from .052 to 6.5 1n.I. The ,ashoff exponent ts sugges:ed
range from 1.0 to 2.0, with a medtan va~ue of 1.5.
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8.5.2.10ata Used for Callbratton. The buildup washoff ~odel was
calibrated against ,ater quality d&ta collected at the Calabazas Creek

monttorlng station {Sl) for ftve stoms in the 1988-89 season. The

available water qualtt¥ data conststeeof
dertved from composite s~les;

concen~rl~tons ~t~htn ~ s~om ~
Suspended Sollds (TSS), copper a~ le~. ~ ~sen for ~hts ~es~ of ~he

,i~er qu111~y ~del por~ton of S~.~

11s~ed tn T~ble B-ZO.

8.S.2.2 Calibration ~e~hods. The g~l of ~11br~ton ~es ~o ma~ch ~o ~he
ex~en~ possible ~he observed ~s for ~e ftve s~oms for each constituent.

Clllbra~ton ,as parroted by sys~m~tcllly

butldup ,ashoff p~e~e~s ~o mtntmt~
and observed EHCs. A numbe~ of pa~e~used ~o measure ~he

accuracy of the calibration. The
p~edlc~ed vs. observed EHCs ~es u~ ~ ~tfy ~he magnitude of ~el

clllbra~ton e~o~s. Thts ~as ~eport~

concentration. The BZAS. or sum of e~rs, ~as used ~o tndtcs~e tf ~he
~del ,~s systematically under or ove~redtcttng EHCs. To vertfy
~del ,as reproducing ~he stitts~lc$~ t~asured dl~l~ ~he predicted

mean and coefftcten~ of vlrtitton of the

come,red to the mean lnd coefficient of vitiation of the observed dial.
Ftnelly, the dial for e~ch stom ~e~ ~l~llt~ In4 plotted es I function

of ttme to vertfy ~he~her or not the~el

t~ends tn the dial.

B.~.2~3 Calibration Results. Table B-IO compares the calibrated model to

the measured data, and lists the calibration statistics for each .

constituent. Final calibrated values of the model input parameters are

shown in Table B-11. RMSEs for the calibrations ranged from 19 percent for
copper to 25 percent for TSS, and were relatively unbiased. The model was ~ j

able to accurately reproduce the means of the observed data, but

¢onsistentl~ underestimated the coefffclen~ of variation of the data.
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Table B-10. MEASURED AND CALIBRATED EMC$"
TSS                Copper             Lead

STORM Measured Calib. Measured Callb. Measured Callb.

,~ 11123189 360 2~0 95 67 99 92

’ 2/3/90 34 170 30 50 60 68
~ 2/8/90 63 186 31 55 36 74

3/2/90 180 192 44 56 5 ??

3/23/90 205 116 58 34 80 47

¯ Mean 195 180 $3 53 80 72~ CV 1.22 0.26 0.51 0.26 1.80 0.26
% RMSE 25 19 22

’’ % BIAS 18 9 28

CV - Coefficient of Variation

o’~

-
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Table B-11. CALIBRATED VALUES OF WATER QUALITY                                L
MODEL INPUT PARAMETERS

Cons~i~uen~ Pllm Kb Kw a

~
TSS 82000 0.04 2.3 1.3

Copper 24 0.04 2.3 1.3
Lead 33 0.04 2.3 1.3
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Ftgure B-15 compares the predicted and observed EMCs as a function of
time for Copper. The model was able to reproduce the relatively high

concentrations observed tn the ftrst November storm, but was unable to
simulate the low concentrations found tn the 3onuary and February storms.

Nuch of the ratnfall tn 1988-89 occurred tn the |as¯ week of Oecember 1988,
and the low concentrations observed tn January may lie ¯ result of heavy

washoff of constituents from street surfaces t8 December. However, the
model dtd not reproduce thts effect. The model also c~|d not r~produce

the rapid drop tn concentraZton that was measured tn the second of the two
March storms. Overall, although the model was on avertge ~b|e to match

observed concentrations wtth an RMSE of about ZO percent, tt w~s not
partlcularly successful It matching the observed sequence and ttatng of

storm concentrations.

8.5.3 Comparison of Annual Load Estimates for Oeterm|ntsttc and Constant

Concentration Mater qualit~ Hodels
The calibrated water quality model was used to esttm~te annual loads

for the 12 year simulation period (water years 1977-78 to 1988-89). Table

B-1Z compares these results to the annual load predictions obtalned from
the statistical mean concentration model. In dry years such as the 1988-89

calibration period the two models give comparable estimates of annual
load. However, the deterministic water qualtty model predicts loads that

are 2-3 times lower in wet years such as 1982-83. Overall, the
deterministic water quallty model predicts significantly lower

concentrations than does the mean concentration model.

The reasons behind this difference between the t~o methods lie
primarily in the assumptions behind the buildup-washoff model. During

~’-a~s, the butldup-washoff model assumes that the increased number of
storms will reduce the mass of pollutant available on the street surfaces

for washoff. Thus, although flow volumes may be an order of magnitude

higher in wet years than in dry years, predicted concentrations in runoff

are lower due to this source limitation effect. On the other hand, the
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Table B-12. COMI~ARISON OF ESTIMATED LOADS FOR CALABAZAS CREEK

-
LOAD IN POUNDS

TSS COPPER LEADWATER Buildup- Mean    Buildup- Mean Buildup- Mean
YEAR Washoff Cone. Washoff Cone. Washoff Cone.

1978 2,000 000 7,400.000 559 1,79~ 798 1,7%11979 1,210,000 2,900.000 338 700 483 6961980 1,980.000 6,200.000 555 1,485 793 1,4751981 1,180.000 1,800. 000 330 422 472 4201982 2,860.000 7,300.000 800 1,760 1,140 1,7511983 2,980.000 Ii,900 000 834 2,850 1,190 2,8311984 1,460 000 3,300 000 407 797 582 7941985 1,260 000 1,600 000 352 405 503 4071986 1,980 000 6,300 000 554 1,601 791 1,6041987 724 000 1,400 000 203 375 289 3781988 1,060 000 1,600 000 296 426 423 4281989 580 000 870 000 162 238 232 240
Mean 1,630 000 4,380.833 457 1,071 652 1,068

Mean w/o 1,481,273 3,697,273 414 910 591 9081982-83

B-65

R0054484



8720LlS-A8 C0N-34

mean concentration ~ethod assumes no difference tn average water
bet,can ,at and dry years. There fs of course no dfrect evfdence that the

"dt lutfon" effect p~edfcted by the but ldup-~ashoff ~odel actually occurs.
In th~s study. ]ttt]e or no correlatfon ,as found between the tt~e between

stoma 4nd ~Jnoff concenl;ra~;fon, fmplytng Chit t~ ~r of stoma fn ~

year should have little eff~ on ~ater qualft~ ~entratt~.

In sun~,ary, the detemtnfs~tc ~ater quality amdel pr~dfcts
sfgnfftcantly ]o~er lo~ls ~nd concentr~¢tons fn ~� ~e~. ~ ~del does

acc~n¢ For a ~r ~ ~h~nfsms �h~� one ~]d fnCufCfve~y ~teve �o

occur du~f~ and ~ s~oms. H~ever, ~he ~e~ ~lres substsnCftl
ca]fbra~ton, and ,as ~ ~le ~o ac~a~e~y sf~lCe ob~rv~ pl~¢e~ns tn

mode] used fn ~oads estt~¢ton fn the remainder of ~hfs study ~es dfrect

use of ~he observed water qullf~y dd~a. and requfres 11ttle Cllfbratfon.

The ~an concentra~f~ ~el. however. Is unable to Icc~,t for ~ss~bll

differences fn ~l~e~ ~lfty durtng ~e~ and dry years. Cu~ntly, the~

bes~ able ~o sf~I4te ~ter qu~If~y tn ~e¢ yelrs.
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APPENOIX Cm
SUGARY OF LABORATORY OA/QC

2
Evaluation of the qualtty of"the ~nalyttcal da~ Included:

|
1) Precision of laboratory duplicates (Table C.1)

I 2) duplicates (Table C.2)Precision Of field
3) Precision of matrix spike and aatrtx spike duplicate recoveries

I
(Table C.3)

4) Potential contamination of field and laboratory (method or

i reagent) blanks (Table C.4)
¯ 5) Laboratories performance on Environmental Resources Associates

(IRA) quality control samples (Table

I Laboratory duplicates were routinely performed the forby laboratory
reduced suite of parameters. The only exception was for dry-weather ) (May

I 12, IgBg) and wet-weather I sampling events (May 5, 1989), where laboratory

duplicate analyses were not generated. Results of laboratory duplicate

I analyses are presented in Tables C.I-I ~o C.I-12. lhe precision of the

laboratory duplicates is an indication of the variability in the extraction

and analytical procedures in the laboratory. This precision is co,~nonly
I expressed as a relative percent difference {RPD). The RPD was calculated

by the following equation:

!
lConc (A) - Cone (B)l/{[Conc (A) +Conc (B))/21

!
!
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0
where                                                                              L

Conc (A) - Concentration of primary duplicate sample

Conc (B) - Concentration of secondary duplicate sample
IConc (A) -Conc (8)1 - 0tfference between concentrations of prtmary              1

and secondary duplicates expressed as absolute
" 2values

For the dry-weather sampllng events 1, Z, 4, S, 6, and 7, the RPO

ranged from 0 to 29%, with a mean value of 6~. The RPOs for all wet-

weather sampltng events (2 to 7) were between 0 to 40~ (mean of 15%), with
the exception of two elevated RPOs for lead (55~) and mercury

analyses for wet-weather 2 duplicate samples. Thus the reported RPOs for
both dry and wet-weather samples are considered to be wtthtn laboratory

acceptable 11mlts.

C.~.~ Field Duplicates
Results of field duplicate samples are an Indication of overall fteld

variability, precision of fteld sampling and laboratory analyses. As SUCh,
the results of fteld duplicates have more variability than laboratory

duplicates, which measure only laborator)’ :erformance. Fteld duplicate
samples were collected and analyzed for a reduced parameter suite for all

dry and wet-weather sampltng events, with the exception of wet-weather
(May 5, 1989). The results of field duplicate analyses are presented tn

Tables C.2-1 to C.2-13. For all dry-weather field duplicate samples, the

RPO ranged from 0 to 100%, wtth a mean of 23%. The RPO ranged from 0 to
94% for a11 wet-weather field dupllcate samples; the mean value was

These mean field dupllcate RPOs are higher than the laboratory dupllcate

RPDs by about a factor of two to three, and 11ke]¥ represent the additlonal

variability from field sampling.

C.I.3 Matrix Spike and Matrix Spike Duplicates

Ma1:rix spike (MS) and matrix spike duplicate (MSD) recover), data are

perforated to evaluate accuracy and precision of each Indlvldual analytical

R0054489

I



8720115APC CON-3

method. The results of MS and I~D recoveries and also the RPO of these
matrix sptkes are su~znar|zed in Tables C.3-1 to C.3-10. I~tr~x sptke

recoveries for spectftc co~pounds analyzed unde~ each m~ eveluat~ tn

~hts
gutdance for labor8~o~ IMl~ses (EPA. Tes~ He,hods fo~ [val~tt~ ~1td

~8s~e. S~846. Third Edition). The RPD be~,een ~ e~ ~D ~o~les ~re
gener811~ less than 30S. ~ therefore considered to ~ ~t~1n [PA
acceptable 11atts.

C.I.4 Laborator7 (Meth~ or Res(ent) and Field Blanks
The pu~ose of Imboratory a~ field blank analy$1$ I$ to ~t

potential cont~Inatlon f~ the laboratory a~/or field $~II~. All
laboratory method blanks m~ field blanks ~re generally f~ ~f ~nt~-

Inants, with the exception of the detectlon$ of $~e organic ~~s and

~tmls.

C.I.4.1 Metals. It Is l~rtant to note that the collectl~ of field

blanks In thl$ s~pllng p~ram was different for the dry- iN ~t-~ather

sa~pllng events. Field blanks ~re obtal~d using p~e~s l~ntlcal to

those for collection of field $~ples. Dry-,eather s~les ~ collected

by dipping sample contal~rs In the sa~pllng strea,. Cor~s~l~ly,

field blanks were collect~ by pouring laboratory reagent water (Mllll-Q

purified) into sample containers at each $a, pllng station. W~t~ather

co~poslte samples ,ere collected In the ISC0 samplers In 10-1((ter ~roslll-

cate bottles, which were then taken to the laboratory.’ In the Imboratory,

a peristaltic pu~p ,Ith Teflon hose ,as used to fill Indlvldu~l s~le

bottles required for the various analyses {e.g., ,etals, pest!iclde$,

,to.>. The Teflon hose was flushed with laboratory reagent water every

tl~e a he, 10-11tar sample bottle fro~ each of the sampling Stations was to

be drained. At the end of this process, the Teflon h~,- was i~lushed and

then laboratory reagent water was used to fill sample bottles for the blank

analysis. This ~ethod of blank collection Is co,only known as an

R0054490
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equipment blank. Hereinafter, all "field blanks" collected in the wet-

weather period will be referred to as equipment blanks.

For the dry-weather s~mples, fteld blanks showed low levels of ztnc

contamination tn dry-weather 4 (0.011 mg/L), dry-weather 5 (0.014 n~/L),
dry-weather 6 (0.010 mg/L), ~nd dry-weather 7 (0.006 ~J/L). These levels
of zinc were generally equal to or lower ~han ~he tc~u~l zinc levels f~

tn t~e stre~ s~ples (Stations S1 ~o 54). No ztnc �ont~tna~ton wls

tn ~he method blank Analyses for th~above-ltsted dry-web,her s~1t~

~ounds. Because the method blanks were free of con~tna~ton~ ~he s~rce
of the ztnc con~tnatlon tn ~he ftel4 blank ts no~ ~he laboratory reAgen~
water or the actd-preservA~tve.

In addition, mercury and lead were data:ted at C.0003 ~/L an 0.003

mg/L in dry-weather 4 and 6, respectively. The impact of mercury and lead

contamination on the actual concentrations found in water samples ts
minimal because of the following reasons:

1) Mercury and lead were not detected tn method blanks.

Mercury and lead concentrations in the field blank are close to the2)
detection ltmtt of 0.0001 mg/L and 0.001 mg/L, respectively.

3) Mercury levels detected in actual water samples are about 10 times

higher than those found in the fteld blank.

4) Lead was not detected in actual water samples except for a lead

concentration of 0.004 mg/L detected in one strew sample.

For the wet-weather samples, low levels of some metals were detected in

the equipment blanks from wet-weather 2 (Table C.4-8), wet-weather 3

(Table C.4-10), wet-weather S (Table C.4-12), and wet-weather 7
(Table C.4-14). The source of contamination is potentially from carryover

R0054491



8720115APC CON-5

of restdual metals found in the hose used with the perlstaltlc pump. The

concentrations found in the actual water samples were not corrected for
these metal contaminants because all method blanks were generally free of

metal contamination for the above-listed wet-weather smpltng events with
the exception of wet-weather 2, in which cadmium was detected in the method

blank at the detection 11mtt of 0.0002 Ig/L.

For wet-weather 6, f|vemetals--chromtum (O.OSZlg/L), cq}per       "
(0.011 mg/L), lead (O.O01mg/L), ntckel (O.06mg/L), end ztnc (O,018mg/L)--

were detected in the equipment blank. The source of these elevated metals
is probably from the laboratory water. Because the N|11t-q purification

system was broken during this sampling event, laboratory water was obtained
from the solar still, which probably contained the elevated

Although the equipment blank was contaminated, the metals results for the
actual water samples should not be affected because the samples did not

come in contact with the solar still water except perh@s for a very small

volume that may have adhered to the tubing from the flush|rig operation.
The method blank analysts generally did not detect ~nymetal$ concentra-
tions that were comparable to those found in the equipment blank. For wet-

weather 6, the only metal detected above the detection ltmtt in the method
blank was chromium. Chromium was detected at 0.002 mg/L tn the first

method blank and at a lower level of O.O01mg/L tn the second method blank.

C.1.4.2 Organics. Two volatile organics, methylene chloride and acetone,
were detected In method blanks. Methylene chloride was detected at 6, 11,

and 7 ~g/L in method blanks for dry-weather 1 and 2, and wet-weather 1,
respectively. Acetone was detected twice at 27 and 20 uglL for dry-weather

2 and wet-weather I, respectively. These volatile organics are commonly

used solvents in the laboratory for sample extractions. Therefore, the

detections of methylene chloride and acetone in storm ~noff samples

dry-weather I and 2, and wet-weather 2, are suspect and most probably due

to laboratory contamination.

R0054492



8720115APC CON-6

0
L

A semi-volatile organic, bts(2-eth¥1hexyl)phthalate (BEHP), was

detected in method blanks from dry-weather 1 and 2, and wet-weather I and

2. The concentrations of B[HP ranged from 11 to 800 ,g/L. The presence of -
BEHP ts cobb,on In plasttc material such as gloves and tubtng. According to
the current guidance from EPA on evaluation of phthalate data (EPA 1988),

phthalates are co~on laboratory contaminants at levels of less than
100 ug/L. Based on evidence of BEHP contamination in the l~boratory ~nd _
EPA’s current position on phthalate compounds, the detections of 8EHP tn
storm runoff samples from L1, LZ, and L6 are therefore suspect and ~ost

probably due to laboratory cont~|n~tton.

A detection of 4,4’-ODE at 0.077 ug/L was found in a field blank from

wet-weather 3. Since this organochlortne compound, 4,4’-00[, was not

detected tn any of the storm runoff s~m~les for wet-weather 3, thts one-
time detection of 4,4’-00[ in afteld blank Is likely due to fleld or

laboratory contamination, and does not impact the results of organochlortne
analyses of water samples collected from wet-weather 3.

C.Z S[DIM[NT SAMPLES

Results of QC analyses for sediment samples are presented in Tables

C.I-13, C.Z-14 to C.Z-16, and C.3-11 to C.3-14. Generally, the RPOs for

laboratory and fleld dupllcates were similar to those reported for the

water samples. Matrix spike recoverles and RPOs of these matrix spike

recoveries were also wlthln acceptable limlts.

As with the water samples, B£HP was detected in method blanks in the

second and third sam~llng rounds. B{MP concentratlons ranged from g40 to

2400 ~g/kg The ubiquitous presence of B{M~ in buth laboratory and field

environments is discussed earlier in Section C.I.4. Detections of 8EH~ in

actual sediment samples from s~npling events 2 and 3 are therefore suspect

and likely due to laboratory artifacts.
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C.3 EXTERNAL REFERENCE SAMPLES

External reference s~mples were submitted to the laboratories by the

Project QualILy Control Offtcer. These simples ~ere supplled by

Envtro~n~al Resource Associates (E~). Arvlde. ~lorido, wt~h certified
analyses o~ ~8rge~ pa~e~e~s. External refere~e s~les ~re selected b~

the p~o~ecL quelt~y control o~ftcer ~o m~ch s~ctftc ~hod
expected concentration ranges, and s~le ~trtces as closel~ as
ble. The analytical results supplted ~l~h t~ ~fere~e s~les

disclosed to ~he Individual leborl~ortes. S~les ~ su~ttted
of ftve ~tmes on ~ quarterly b~s~s thr~ghout t~ s~ud~. A $~8r~ of
results of comparisons be~,een laboratory pe~o~nce end E~ results for
selected constituents Is presented tn Table C.5.1. Results of each quarter

are presented tn Tables C.5.2 through C.5.6.

C.3.1 Ftrs~ ~,srLer ERA ~ualtt~ Contro~ S~lese 1988
All laboratory reported concentrations ~re ~tthtn ~he edvtsory

of ~he external ~e~erence samp]es excep~ for e~senlc, semt-volatlles

(1.2,3-~tchlorobenzene), and pesticides (g~a-~C e~ PCBs, Ar~lor

1242). The ~dvtsory range ts ~he range o~ values ~ha~ an experienced
18bo~a~o~y can expec~ ~o a~a~n using ~he ~s~ precise me~hods and equtp-

men~. In de~e~ntng advisory ranges. E~ considers bo~h the patterer
~he mos~ co~onl~ used me~hod o~ analysts for ~he pa~e~e~. The

value ~as ou~stde ~he adv~sor~ ~ange, bu~ ~as datelined ~o be an accep-
table level of perfo~ance by ~he individual 1~ratory. True and advtsory

values for ERA organic ~uallt~ control samples (volatiles, semi-volatiles,

pesticides and ROBs, and herbicides) are base~ on ana1~%Ical results fr~

a~plicable ERA reference methods. True values ~present ~00% recoveries

for the analyses. ~ince many organic analytical methods do not ~ield

recoveries, ERA advisory ranges reflec% typical recoveries from wa~er

samples for the applicable Eg," ..... :hodologies. The semi-v.~a:ile

pesticides and PCBs values were within an acceptable level of perfo~ance

by the laboratory.
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C.3.2 Second quarter ERA quallt~ Control S~1~le~J

Laboratory reported values were within the advlsory rmn~es except for

the conventional constituents (BOO and TKN), ~nd or~l~tc qulltty cont~l

s~ples such as volltlles (chlorofom) aM smi-~Imtlles (gce~phthene,

benzo(a)pyrene, Z-chlo.~phthalene. 1.3-dlchl~~ {~ hexachlo~-

butadlene). The ~nventlo~l constituent v{l~$ ~ wlBin l¢�(pt¢ll

levels of perfoma~e. The oqanlc s~le v{l~ ~m I~ ~e to

laboratory �ont~In~tlon p~bl~$ experle~fl lri~ $~I( preparation.

C.3.3 Third quarter ERA 0ualit( Control S~le$
Laboratory reported values outside the cvls~ry r~n~e$ were for

conventional constituents (TKN, an~onla, and phosphate) and organic quality

control s~ples i~ludl~=

I) Ieml-volltiles (hexachlo~ethane, l.Z,~trl~lorobenzene,
2-chloronaphthaleR. acenaphthyle~)

2) Pestlcldes (~Idrln and heptachlor e~xlde)

3) PCBs (Aroclor 1141)

The pesticides and PCBs t~e values were near or bel~ the detection ll]itS

for t~e laboratory, w~Ich caused recovery values to

la~ratory.

C.).4 Fourth ~uarter ERA ~u(llt( Control

Laboratory reported values .ere within the mdvlsory ranges except for

trace ~etals (arsenic, .ercury, selenium, and silver), conventional

constituents (a~onla, nltrata, phosphate), and organic quality control

s~ples i~cludfng se~t-vol~tiles (I,4-dtchlorobenze~e ~ bts(2-

chlorotscpropyl)ether), PCBs (Aroclor 1221), ~d herbicides (2,4-D

2,4,5-TP), The true v~lues for PCSs a~d herbicides ~ere belo~ the
detectlo~ lt¢its for the laboratory and recovery v~lues were un(ttain-

able. The herbicides E~ sacple ~as no longer analyzed because the
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concentration levels of the analyte were always below laboratory detection

limits. Due to complications s~mple preparation for the metalsduring
analysis, low recoveries were reported by the laboratory, the conventlonal

constituent values were acceptable levels of performance.

C.3.5 First quarter {RA quality Control Samplesm Igag
Laboratory reported values were within the advisory ranges except for

trace metals (lead and cadmium), and the o~Jantc quality �ontrol s~mples:

pesticides (endrtn aldehyde) and PCBs (Aro(:lor 1221)..The concentration of
endrin aldehyde and Aroclor 1221 were below the laboratory detection

limits. The conventional constituent values and the trace metal values
were acceptable levels of performance.

C.4 CONCLUSIONS

In summary, the QA/QC data are of acceptable qualtty according to the
current EPA guidelines for laboratory analyses. Based on this QA/QC

evaluation, the chemical data (water and sediment) collected ’in this
program are therefore considered of good and rellable quallty,,

The precision of the data, represented by the relatlve percent

difference (RPD), was evaluated for both fleld and laboratory duplicates.

For field duplicates collected during wet and dry weather periods, the RPO

ranged from 0 to 100 percent with associated of Z7 Foran mean percent.
laboratory duplicates, the RPD ranged from 0 to 29 percent (mean of 6

percent) for dry weather samples, and 0 to 40 percent (mean of 16 percent)

for wet weather samples. Results of field duplicate samples are an

indication of overall field variability, and precision of field sampling

techniques and laboratory analyses. As such, the results of field

duplicates show more var’a~l;Ity than laboratory duplicates, which measure

only the precision of laboratory methods.

|

C-IO
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The accuracy of the data is represented by the results of (1) metrtx

spike recoveries, and (2) externa| reference standards. Matrix sptke
recoveries for all constituents were within acceptable ltmtts. Based on

the results of five rounds of external reference standards,
metals concentrations (arsenic, cadmlum, chromium, copper, lead, mercury,

nickel, and zinc) and other conventional pollutants (TKII,
phosphate, 800, and tote| suspended solids) were wtthtn the "true"

concentrations, therefore indicating that they &re relt~ble values. It is

important to note that cadmium, chromium, copper, lead, ntckel, and ztnc
are the five metals used for estimates of metals loads to the 8ay. For

selenium and silver, however, the actual measured concentrations appear to

u,deres~tmate the "true" concentrations by about 10 to 30 percent. These
two metals were not used in the loadtng estimates, and were conslstently

found at low levels with a few values above the detection

C-11
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MB Method Blank

t TB Trip Blank

~ FB Field Blank I

~ EB Equipment Blank - �ollected only during the wet weather
2sampling rounds; see QA/QC discussion

on blank contamination for details

R0054545
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CHEMICAl. ANALYSIS SAUCING SAMPLE/ ~AMPLING
GROUP METHOD EVENT    IONo ANALYTES    CONC~ UNITS    DATE    R~RKS

2
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L
CHEMICAL ANkLYSIS SkMPLING SAMPLE/ ~MPUNG

GROU~ METHOD EVEN~ ONo ANALYTES CONC UNITS    DATE REMkRKS

~ ~ EPA ~ ~ MB    B~ 410

2
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Table C.4.3, O~y Weather

CHEMICAL ANALYSIS SAMI~IN~ SAMPLE/ SAMPLING
~ ~ EV’PJ~ 10 No. ANALY’rEs ~ UNITS DATE

F~ Chlor. Her~cidee I~} ugll 23.Au -05Chlor. HITOiCI¢IIS OW14

~ +020 DWe4 ~ ~ ~ mglL 23-Au, -II

Chirr. He~icidel SWllS0 OWN ~ Ch~r. Her~cidll

~ 9020 OW~ ~ ~ ~      mg/L 23.Au, .88

Total Cohform 909C OWe4 ~ T~tal C~lif~rm ~ MPN/100 ml 1-Se~.e8

F~cal Coliform 90~A OWe4 ~ Fecal C¢lilorm

Metals SW6010 OWe4 FBI Mercu~ 0.0003 m~/L 2~-Au~-e8
T88.2797 Zinc 0.011 mg/L

Metals SW6010 OWe4 ~ Metals

N~trite 354.1 0W�4 FBI Nitrite ~ mg/L    26-Aug.68
T81-2797

N~ra~e 353.2 DW#4 FB/ Nitrate
T88-27~7

~N 351.2 DW#4 FB/ ~ ~ ~gtL 26-Aug.88
T~.27~7

TSS 160.3 DW~4 FBI    T~ 2.S mg/L    26-Aug-8~
T8~-2797

~ 405.1 DW#4 FB/    ~
T88-2797

Potynuciear Aroma~i EPA 610 DW#4 FB/ PAH Compel
HyOrocarOons {PAH) S~-0~-211

-04A
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T=bie O.k.4. Dry Weaiher S

SAMPLING
CHEMICAL ANALYSIS SAMPLING SAMPLEI

~ k~’THC:D EVENT ID No. ANALYTES CCNC. UNIIS DATE

Polynu¢lear Aromatic EPA 910 OWl5 I~B PAPI I~D ugll{.

Hyclrocal1~r~$ (PAH)

Polynu¢laar Aromatic EPA $10 DW#$ I~ PAH I~D ug/L 13-0e�-18

Hydrocartmns (PAH)

9020 DW¢S FB/ ~ 0.03 mg~’L
12.322-S

9020    OW~5 MB/    ~ ~ mgrL ~3.Dec.e8

~2.322-~2

Chlor. HerOici0es SW8150 DW~5 FBI Ch~r. He~des ~ ug/L 13-Dec.88

12-322-5

C~lor. Hem~Oes SW8150 DW~5 MB/ Ch~. Hemi~des ~ ug’L 13-Dec.88

12-322-1~

Total Coliform 909C DW~5 ~ l~tal Coliform ~ MPN/100 ml 24.Dec-88

Fecal Coliform 909A OWeS ~ Fecal Coliform ~ MPN/100 ml

Pes~c~Oes & PCBs E608 DW~S FB/ Pest. & PCBs ~ ~r’L 24-Dec.88
T88.3340

Melals SW6010 DW~5 FB/ Z~nc 0.014 m;;~L 24.Dec.e8
T88-3340

Metals Sw6010 OW~S ~ Metals ~ mg/L 24.Dec.88

~N 3S~ .2 DW~5 FBI ~N ~ mg:L 24-Dec-88
T88.3340

TSS 160.3 DW~5 FB/    TSS ~ mg/L 24-Dec.88
T88-3340

~ 405.1 OWeS FBI ~ ~ m~/L 24-Dec.88
T88.3340

Har0eess 200.7 OWeS FB/ Hlr0ness ~ m,~’L 24.Dec.aS
T88.3340

Tur¢~0~ty 180.1 DW¢S FB/ Turbidity ~ N~ 24.Dec-88

TB8-3340

HyO’C:arbons (PAH)                        44880-MB

II

R0054549
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Tal:)ls C.4.$.    0~/ Weather Q

CHEMICAL ANALYSIS SAI~IPLING SAMPLE/ SAMPLING~ , ~ Lc’VE~ff , 1O NO. ANALY’rEs ~:. UNITS DATE

Total Coliform 909C OW~ k’B Tolll Coliform I~D MPN/100 ml

Focal C¢liform 90iA DW#I FB FI¢II Coliform I~) MPN/100 ml 14-Flb-tl

Pea~i¢{lee I PCSI E601 OW#~ F81 PellJctdes I PCBI N:) uglL 14-Feb.el
T-3631

Metals SW6010 OWl~ FS/ Lead 0.003 mg/L 14.Feb.89
T.3631 Zin¢ 0.010

Metals SW6010 OWI~ li~ MIIIII

TKN 351.2 C)We~ FB/ ~ N:) mg/L 14.Feb.S1
T-3S31

TSS 160.3 DWS0 FBI ~ PO mg/L 14.1=eb. 8~
T.3531

8CO 40S.1 I:)Wee FBI B:X) I~D mg/L 14.Fe1~.69
T-3S31

T-3$31

Turbidity 180.1 OWe0 FS/ Turl~idity PO N’I’U 14-Feb-89
T-3531

Potynucleer Aromat*� EPA 610 DWs6 MS/ PAH Compounds
Hy~rocart~ne (PAH) 4S$$9-0006SA

Polynuclelr Aromatic EPA 610 OWe6 MS1 PAH C~ml:x~lndl I~)HyOrocarbons (PAH) 46559-0006SA

R0054550
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T~, ¢ 4.7 W,~ W,~ 1 V

0
CHEMICAL ANALYSIS SAMI~.ING SAMPLE/ SAMPLING

GROUP METHOD EVENT IONo ANALYTES CONC, UNITS    OATE R~ARKS

Vo~ ~g~ EPA ~4 ~ MB    M~ ~ ~ ug~
1.~.1.~~ ~ W~L

2

I

S
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Tzble C.4-I0 Wet Wealher 3

CHEMICAL ANALYSIS SAMPLING SAMPLE/ SAMPLING
G~OUP M;~THOD E~NT ID No ANAL~ES ~NC. UN~S DATE

Polynu~e~ ~om~� EPA~I0 ~#3 MB P~ ~= ND 2-Feb-~9
HyOr~s (PAH)

Poly~e~ ~tic EPA610 ~3 EB P~ ~s ND
Hy~ro~s (PAH)

TOX 9020 ~3 EB ~X ND

Met=s SW6010 ~3 EB Ce~m 0.0019
T.~97 ~ 0.01

Me~;s SW60~ 0 ~w3 M8 M~s NO

TKN 351.2 ~e3 EB ~N NO
T.~97

TSS ~S0.3 ~W3 EB TSS NO
T.~97

T-3497

Har0ness 200.7 ~3 EB Hardness NO

Turb:0=ty 180.1 ~s3 E~ Turb~ NO ~U 14.~.el

Poly~uc~.a~ ~r:m~,= EPA 610 ~3 EB PAH C~n~s ND ~ 2.Feb.~
Hyaro~Dons (PAH) 4$$Sg-00~SA

Polynuclea" koma:,c EPA 610 ~3 MB P~ C~nOs ND
HyOrO~OOnS (PA~) 4$S59.MB

TOm~ Col;fOrm 909C ~s3 EB T~I C~dorm ND MP~100

Fe~ Colifor~ 909A ~13 EB F~I COI~I0~ ND MPN,’I~ ml 2-Feb.BE

Fe~l Strep ~w3 EB F~I Suep NO MP~100 ~ 2.Feb.88

Pest,o~es ~ PCB s EPA 6~ ~3 EB 4.4’-DOE 0.077
T.~97

R0054555



Table C.4-11 Wet Weather 4

CHEMICAL ANALYSIS SAMPLING    SAMPLE/ SAMPLING
GROUP METHO0 EVENT ID NO. ANAL~ES CONC. UN~S

EB ~X NOTOX 9020

Met~ SW~010 ~e4

Ue~s 5W6010 ~ Me Mm~s NO ~    tl.~4g

TKN               351.2    ~e4
T.3S~

TSS 160,3 ~e4 E8 TSS NO
T-3S~

BOO 40S.1 ~e4 E8 ~O NO m;~ ~8.~.8g
T.3S~

Hardness 200.7 ~e4 EB H~dnlll NO m~ ! 8.A~r.89

Tu~d=~             180.1     ~4
T.3S~

Polynucle~ ~om~i¢ EPA 610 ~4 EB P~ C~ds N0 u~’L    17.Feb-09
HyQrO~OOnS (PAH) 455~-0012

Polynu~e~ ~omab¢ EPA 610 ~e4 M8 P~ C~dl NO ~L 17.Fe0.19
HydrO~OOnS (PAH)

Pes~c~es & PCB’s EP~ 6~ ~ E8
T.3S~

R0054556
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~ Table C.~14 W~ Wea~ ?

-
.,~ CHEMICAL ANALYSIS SAMPLING SAMPLE/ SAMPLING

GROUP METHOD EVENT ID No ANALYTES CONC. UN~S DATE
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Ta01e C.4-1S Sediment 2

CHEMICAL ANALYSIS SAMPLING SAMPLE/ SAMPLING
GROU~ METHO0 EVENT 10 No. ANALY’rES CONC. U N IT.~; DATE

Vo~at, le Or~ar~cs EPA 624 Sed/2 M8 VclialJle �:~rgan~s NO ug/kg 3.Jun.S8

Semivoi~ile Organics EPA 62S Secl~2 MO BEHP" 940 ug/k9 3-Jun.48

¯ 0i$ (2.emym exyl)l~hmalate

R0054560



Table C,4-16 Sediment 3

CHEMICAL ANALYSIS SAMPLING SAMPLE!/ SAMPLING
G=~U;> METHOD EVENT    ID No. ANAL~ES ~NC. UN~S DATE

~ Sem~vo~a~ile Organics EPA 625 Sede3 MB BENP" 2400 ug~.g 13.Sep-$B

1
Semi~ile ~gani~ EPA 62S 80~13 M8 DEHP" 1400 ~g 13-SIp-S8

~ " ~s(2~e~)~lto
2

ml

R0054561
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Talkie C.4-17 S~hm~t 4

CHEMICAL ANALYSIS SAMPLING SAMPLe/ -
METHOD EVENT    10 N~     ANAL~FS~_ SAMPLING

CONC~ UNtiL

Poly~¢e~ ~oma~ EPA 610 Sed#4

Poly~¢e~ ~m~ ~A 610 Sed#4 M~ P~ C~I N0

C~lonnat~ HerbiOd~ SW81S0 Side4 MB Ch~nlt~
12.322.12

2

2

2
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Table C~.2 First Quarter ERA Qu~titT Contzol S~nple$ for 1988

Re~orted ERA ERA
Ana~e Concentration Certified Value Target Rathe. Comments

Oil and Grease 30 mg/bo~e 35 rag/bottle 28-42 n~l~ll,e

TRACE MrrAI.,S (ug/t,)

Arsenic 165 133 133-160 Cone. out of target range.
Cadium 78 78 62-94
Chromium 87 91 73..10~

Copp~ 70 r~ 53-79
Lead 95 89 71-10/’
Me~ury 10

Nickel 74 77
Selenium 72 78 63-98
S;Ive~ 75 79 63-95
Zinc 160 134 107-161

Conventional Constituents

pH Value not reported. 9.1 8,9-9.3

BOD(S day) Value not rel:)orted. ~S 49-81
TOC Value not reported. 43 34-52
Kjel~artl mtrogen as N $ $.0 3.9-6.1

(rr~.)

Ammonia as N 6.6 6.. 5.7-7.3
Nitrate as N 6.4
Phospl~ate as P 7.4 7.4 6.6-8.2
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Table C.5.2 FLrst (~u~ter £1L~ QuaIit’y Control Samples for 1988

~ I:tm:~ed E;:~ ERA

YO~TI~S (G~S) (~) (~) (~)

~ ~~e~ 74 ~.I ~.I~

, ch~mlo~ IS 13.9 I~17

1.2~~ 46 46.3 31~

m~hylene ~e 1 I0 112 ~0

.... I ,I ,I .t~h~t~ne 140 I~ 74-~

SEMIVO~TI~ (GC/MS) (u;~) (u~) (~)

ace~hene ~ 65.1 21-~

bis(2.c~hy~)emer ~ 136 I~212

4.ch~hen~ ~en~ ether S5 ~.8 ~I02

Oie1~yl phthalale 70 70.5 17~

~na~ene I00 173 ~0

, . ~n~i.n~a~ne 14 ~.8

1,2,4-tr~~ene 24 ~.9 ~9 Co~. ~t of target range.

~a-BHC 0.76 0.M 0.31-1.3

, . gamma-BHC (Li~ane) 0.~ 0.39 0.21-0.56 ~:. ~1 ot targm ~.

~ptcb~ 2.7 2.85 1.~3.8

e~rin 1.0 1.~ 0.~2.2

PCB’S

’ ’ ~r 1242 0.35 0.219 0.~0.33 ~m:. ~ ~! ta~ ~e.

Toxaphene 0.47 0,2~ 0.11-0.33 ~:. ~ Of la~m ra~e.

R0054566
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Table C.5.2 Fint Quarter £RA Quality Control Samples for 19~S L

/
Rel~:~ed ERA ERA

2Anal~e Concentration Cerlified Value Ta~et Ran<je Comments _

2,4.D 0.31 0.540 0.1~0.~

2.4.~TP 0.35 0.3~ 0.11~.45 _

R0054567
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V
Table C.5.3 Second Quarter ERA Quality Control Samples for 1988

O

L
Reporte~ ERA ERA

Anal~,le Cor~entration Ce~li~ed Value Ta~e~ Range CornineSs

Oi] and Grease 35 m~t:x~ttle 45 m~F~(lle 35-55 rng/tx~tle
2

TRACE METALS (u~/l.) (ugh.) (~t.)

Arsenic 130 152 122-182

Cad~m 105 102 82-122

Chromium 175 161 129-193

Mer~ry 11.2 9.6 7.7-12.0

Nickel 87 83 66-100

Selen~m 134 137 110-164

2Silver Cone, not reported 80 64.96
132        163      134-202

C~nventional C~nstituent$

(n’~’t.) (m~t.) (rr~’t.)

BOD(5 day) 58 41 31.51 Cor~:. out ot target range.

TOC Cone. not reported 27 21-33 ¯

Kieldar~ nitrogen as N 4.6 3 2.4.3.6 Co~:. out of tar~e~ range.

To~al Suspended Soilds 65 71 ,,~-~

(m,,~.) (r~L)

Ammonia as I’,; 5.7 5.7 5.0-6.4

Nilrate as N 4.4 4.5 4.0-5.0

Pf~ospha~e as P 4.1 3.9 3.5-4.3

R0054568
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Table C.5.3 Second Quarter EKA Quality Control Samples ~o~ 1958 L

Reported ERA Ella
2Anal~le Concentration Certified Value Tarcjet RaGe Commen1$ -

VOLATILES (GC,’MS) tug/L) tug/1.) (ug/l.)

chlorofoml 3S " 23.7 16-29    Conc. ou! o| t~’get ~
1.2-dichloroethane 92 78.8 39-108
bromodichioromethane 11 8.9 4-12

trans-1.3-dicl~loro~ro~ene 42 26.3 10-43
toluene 180 150 75.214
ethylbenzene 101 96.5 36-129

SEMIVOLATILE (GC,’MS) (ug/t.) tug/L) (ug/l,)

acenai:hthene 31 75.1 35-109 Conc. out of t~’get range.
benzo(b)fluoranthene 23 45.5 11-72
benzo(a)pyrene Not detect, ed 15.g 3-26 Conc. out of target r~ge.

bis(2-ethylhexyl)phthalate 43 102 29-161
2-chloronapthalene Not detected 21.1 13-25 Conc. out o! target range.
1.3<lic~iotol=enzene 24 g8 25-169 Conc. out o! target range.

2,4<linitn~oluene 54 130 51-181
hexact~loml~utacliene 12 62.9 1 5-73 Conc. out of target range,
nilrobenzene 49 08 31-15~

HERBIClOES (GC) (rag/L) (rag/L) (rag/L)

2,4-0 , 0.11 0.111 0.030-0.135
2,4,5-TP 0.185 0.065-0.259

R0054569
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Table C.5.4 Third Quarter ERA Quality Control Samples for 1988

’
Reported     EPA      ERA

¯ -          Ana!~e         Concentration Certified Value Target Rathe       Comments

~ O, andGrease 15mg/botlle 20m~ocXtle 16.24mg/bo, le Cor~:.outoita~etrar~e.

TRACE METALS

~ Arsenic 55 75.8 SS-gS
Cadium 96 97.9 73-122

~ Chro~um 100 99 74-124

Copper 13.5 110 ~3-138
- Lead 175 169 127-211
,, Mercury 4.6 3.8 2.8-4.8

.. Nickel , 140 141 106-176
¯ . Selenium 60 68

Zinc 185 183 137-229

, . Conventional C~nstituent$

pH 9.2 8.8 8.6-9.0

(rr~,L) (mg/L)

~. BOD(5 clay) S0 ~3 40-66
TOC 30 3S 27-43
Kjelc~ahl nitrogen as N 2.8 4 3.2-4.8    Cor~:. out o! target range.
Total Susper~e<l SolK:Is         36.8          35         29-41

Amm~, "a as N
Nitrate as N 7 6.5 5.8-7.2
Phosphate aS P 4.8 4.4 3.6-5.2
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Table C.S.4 Third Quarter ERA Quality Control Samples for 1985

Recxxted EPA ERA
Analyle Concentration Ce~ified Value Targ~ Range Comments

VOLATILES (GC~MS) (ug/l.) (ug/1,.) (ug/L)

Methylene Chloride 85 77 27-1~01,1-13iohloroethane 25 23.3 11-33
Carbon Tetrac~londe 1 $ 12.3 8.8-76

Benzene 70 S8.3 22-76Chlorobenzene 19 1S.$ $.7-21I, 1,2,2-Tet rachlomethane 140 132 ~0-179

SEMI-VOLATILE (GC,MS) (ug/L) (ug/L) (ug/L)

1,4-Dichlo robenzene Not detected 9.65 4.1 - t 2
Hexacr~oroetr~ane Not def.’ted 24.2 9.7-27 Cor~. out of target range.1,2,4-Tr~chlorobenzene 14 62.6 27-89 (::;one. out of target range.

2-Chloronapr~thalene Not detecled 13 7.8-15 Co~nc. out of target range.Acenaphthylene Not detected 44.8 15-65 Co~,c. out of target range.Acenphthene 20 Not reported Nol: in ERA sample.

2,4-dinitrotoluene 91 143 S6-199Bury:benZTll:)r~thalite 63 93.7 14-142
Bis(2-ethylhexyl)prtthalate 33 79.3 22-I 25

PEST1CIOES (GC) (ug/L) (ug/1.) (ug/I.)

Ak:lrin 0.11 1.42 0.62-1.7 Cone. out of target range.
Hel:)tachlor ef:~xide NO 0.385 0.17-0.55 Cone. below liberator/4,4’.01:)D 0.095 0.135 0.06..-0.16 " detection limit.
4,4’.C)0£ 0.06 0.26 0,08--0.374.4’-DDT 0.23 ~ rel:Orted Not ;q FR,’~ sample.I::)iek:lnn 0.063 Not reported Not in ERA sample.Er~lrin 0,06 No( repo4’ted Not in ERA

PCa’S (GO) (ug/L) (ugh.)

Aroclor 1242 NO 0,219 0.085-0,33 Cone. below laborites/
~etectK)n limiL

R0054571
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Table C.5.4 Tb2rd Quarter ERA Quality Control Samples for 1988

0,
L

Rel:)orted EPA ERA
,,- Anal~te Concentration Certi~ed Value Targe~ Range Gommer~s

Toxaphene ND 0263 0.11-0.33 Cone. below [aboratcW .~.

HERBICIDES (GC) (rag/L) (rag/L) (n~,.)

,.- 2,4-0 0.3 0.$40 0.14..0.~
~    2,4,5-TP 0.33 0.320 0.11-0.4S

R0054572
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Table C.S.S Fou~.h Qua~er ERA Quality Control Samples for 1988 - L

Rel)o~led ERA ERA
Analyle Concentfalion Certified Value Tar~e~ Rathe COMMENTS

O~ a~ ~e~e ~ ~ 37 ~e ~S.~ ’

TRACE METALS (~) (~)

Arsen~ 70 ~.6 ~-~ ~.
Cad~m ~ ~0 1~-~
Chm~um ~ 1~ 1~21S

~ ~0 200
Lead 2~ 1~ 121
Me~ 4.5 3.4 2.~.2 ~. ~ ~ ~ r~.

N~kel ~ 74.1
Selen~m 26 49.1 37-61 ~. ~t of ta~ ~.
S~lv~ ~ 170 110-210
~ 3~ 2~ 19~3~

~nventional ~nstit~nts

pH 9.17 9 8.~9.2

(~)

BOO(S day) 80.2 62 4~78
TOC .
Kje~ahl n~r~en ~ N 3.7 4.6 3.7-5.5

(~)

A~nia as N 3.65 5.3 4~6.0    ~.
N~ra~e as N 3.72 5.6 S0-6.~ Co~. ~t of ~argm ~ge.
P~sphate as P 6.14 7.1 5.~.4

R0054573
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Table C.5.5 Fourth Quarter £RA Quality Control Samples for 1988

~ E~
Anal~e ~entrat~on Ce~i~ Va,ue Ta~et Ra~e      COMME~S

VO~TI~S (G~MS) 1~) 1~1 1~)

1.1~~ 130 112 21-~
Methylene ch~e 87 85.5 3~1~

Trans-l.2~h~r~thene 16 15.3 1

To~e~ 19 13.5 ~-~

1,1,2-t~h~thane ~ 1~ ~-140
Tetrach~thene ~ ~.1 1~

SEMI.VO~TILE (GC/MS) (u~) (~) (~)

1,4~ich~ene 31 ~7 60-3~    ~:. ~ ~ ta~
bis(2-¢~mi~r~yl)Ether 14 ~.7 2~110
D~t~y~hthalate 2q 59.4

P~enanthrene 12 ~.6 12-~

Fluoram~ene 28 ~.7
Butylbe~halate 41 139 21-210

PESTICIDES (GC) (u~) (u~) (~)

A~rin 0.12 0.1~ 0.0~-0.17
Dieldrin 0.52 0.874 0.~.81

E~rin 0.26. 0.3~7 0.11~.~

PCB’S (GC) (u~) (u;~) (~)

A~lor 1~1 X Det~ed 0.1~ 0.035-0.26 Conc. be~w la~rato~
dets~n lim~.

HERBICIDES (GC) (~) (~) (~)

2,4-D Not DelVed 0.625 C.17-0.79 ~nc. be~w la~rat~
detain lim~.

2,4,~TP Not D~ed 0.173 0.061~.24 ~nc. be~w la~ratoq
detrain lim~.
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Table C.5.6 First Quarter ERA Quality Control Samples for 1989

TRACE M~ALS (uglL) (ug/L)

~ 80 S4.1 40.~8C~ 300 2S7 I g2.321

C~ 90 98.S 74.~ 140
M~ 4.4 3.4 2.1-4,2 ~~ ~.
~ 80 131 98-I~4

S~ 20 40~ 220 111 141-23l

Conventional �onlUtuontl

CH 9.1 I.I 8.7-9.1

B~O(S ~y) 32 43 30-IS~ 23 28 22-34KjeI~N ni~g~ as N 3.7
To~ S~ S~s 78 I S 71-99

PESTICIOES (GC) (ug/L)

gamml-SHC (lind~e) O. 1
~ieldrin 0.0~4 0.073 0.029-0. IEn~rin - 0.1 0.12 0.037.0.18E~nn aM~e

PCB’S (GC) (ug/L)

Aro~or 1221

dot~i~
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APPENDIX
SANTA CLARA NONPOINT SCURCE WAT[R

AND SEDIME~aT QUALITY OATA

llowlna section presetts the water and sedlme~t quality
The ~o. .7 ..... rlj,~ ’JA’lev NOn=tint Source study. The =ata

collected for tee }a~u= ~--- ...... . .    .       - .... ¯ -,- ~ J,!~ are

. throu h 0.?. Under each para~et(r tyoe t~e ~ata a "

metals include subgroups ~or total and d~ssolv:~ nen

war " Column. Following iS a list of the para e     YP

correSocn~Ing a)pendi~ Section:

D.I Heta!S

D.I-~ Total metals in wate- column

~ 1-2 OisscIved metals in ~ater column

C.I-3 Total metals in sediment

D.2 C~nventional )at ~{te’s
C.2-: C~n~e.t~ora~ ~a~a~etees in ware? COlUmn

~.2-2 Conve~t~orai oa,a~te~s in sediment

0.3 Crganochlorine pesticides

D.3-1 Orga~ocnlcrine pesticides in water column

D.3-2 Organochlorine pesticides in sediment

D.4 Chlorinated herbicides

D.4-I Chlorinated herbicides and TOX in water column

~.4-2 Chlorinated herbic~es in sediment

D.50rgancpnosphate pesticides

D.5-~ Orgato)hos~nate pesticides in water column

~.~-2 ~r@a,c~os~nate ~esticides in sediment

R0054578
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0.6 Polynuclear aromatic hydrocarbons

0.6-1 Polynuclear aromatic hydrocarbons In water �olumn

D.6-2 Polynuclear aromattc hydrocarbons tn sedtment

0.7 Volattles and samt-volatlles

0.7-1 Volattles and se~t-volattles tn water �olumn

0.7-2 Volattles and semt-volattles in sedtment

0.8 Dissolved oxygen deta from stream s~at’:ns and settltng data

Wtthtn each par~ter subgroup, the data are further organized by

sample I.O. along rows and with the parameters sanq}led along columns. The

sample I.O. corresponds to the sa~q~l|ng station Identification number
(e.g., LZ through L7 for land use stations, S1 through 54 ’for stream

stations, and RZ through R6 for reservoir release stations). Under each

sample I.D. the data are again subdivided into s~es collected durtng dry

(DRY) and wet (WET) weather, when appropriate. AlSo shown under sample

I.D. are field duplicate (FO), lab replicates (LR), and fteld blanks (FB).

Under each parameter type are the measured concentrations (or NO tf
non-detected) and the value of the detection limit for the sample

collected. Blanks in the data set mean that an analysts was not performed
for certain parameters (such as hexavalent chromium) durt,g a particular

sampling event.
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Abbreviated Name

6CL-CHX-A Alpha-BHC (hexachlorocyclohexane
6CL-CHX-B Beta-BHC (hexachlorocyclohexan, e)
6CL-CHX-D Delta-BHC (hexachlorocyclohexa~ne)
6CL-CHX-G Gamma-BHC (hexachlorocyclohexane)
G-CHLORDANE Gamma-chlordane .
ENDOSULFAN-A Endosulfan I
ENDOSULFAN-B Endosulfan II
ENDOSULFAN-S Endosulfan sulfate
ENDRIN-ALD Enclrin ak:lehyde
HEPCL EPOX Heptachior epoxide
METHOXYCL Methoxychlor
tPCB Total polychlorinated biphenyls
DDD 4,4’-DDD

,2~DDE 4.4’-DDE
DDT 4~4’-DDT

.
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POLYNUCLEAR AROMATIC HYDROCARBONS

Abbreviated Name

ACENAPE Acenaphthene
ACENAPTYLE Acenapthylene
BAA Benzo( a) anthracerte
BAP Benzo(a)pyrene
BBF Benzo(b)fluoranthene
BGHIP Benzo(ghi)perylene
BKF Benzo(k)fluoranthene
DBAHA Dibenzo(a,h)anthracene
FLUORANTHN Fluoranthene
ICDP Incleno(1,2,3-cd)pyrene
PHENANTHRN Phenanthrene

R0054657
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VOLATILES AND ~;EMI-VOLATILES
tJil!

Abbreviated Name ~

~ 3CLETHENE Trichlorethene 1
METHYLECL Methylene Chloride

2~ B2ETHXPHTH Bis(2-ethylhexyl) phthalate
2NOCTP Di-n-octylphthalate

R0054673
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CHEMICAL GROUP STATION SAMPLING CONCENTRATION
LDATE (uglkg)

Toluene Volatile $3 3130188

Acetone Volatile $3 3/30/88 63

BEHP Semi-Volatile $3 3/30/88 2700 2
$3 5/11/88 970
$4 Sll 1/88 4400

S4.dupllcate 5/11188 1400

Butylbenzyl- Semi-Volatile     $3      3/30/88        490
plltllalate

Fluoranthene Semi.Volatile $3 3130188 330
S4 5/11/88 400

Pyrene Semi.Volatile $3 3130188 330

R0054678
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ANCHOR, AGE. AK ¯ S~,NTA CRUZ. CA ¯ C~RL~BAD. CA ¯ KIHEI. HI ¯

R0054680
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ANCI,.~)RAGE, AK ¯ SANTA CRUZ. CA

R0054681
I



R0054682
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"rIME                      STANDARD .....
STATION LOCATION DATE ~ x (mKtL) CONCENTRATIQN ~ "

S.~ Coyote 10FEBg~ 01: l~ 9.~ N/A*
" 2S-4 Coyom IOFEB89 03:I0 8.’/0 0.042

S-4 Coyote 10FEBE9 08:57 9.03 0.049

S-4 Coyote 10FEB89 16:05 8.47 0.021

S-4 Coyom 10FEB89 21:30 8.89 0.071

S-4 Coyote 1 IFEB89 03:00 8.84 0.057

S-4 Coyote 1 IF£B89 08:00 8.83 0.049

S-4 Coyote I IFEB89 14:05 9.57 0.134

*Only one sample was collected at d~i$ sire.

I ..~,...A

Dane D. Hardin
Region:t M~r.ager

R0054683
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~A~I.~ 2                                  C~IO~AP~IAIZP~ODUC~IO~ AlfD SURVIVAL

P Santa Clara Valley ~?S Salple #333~

lepli©ate Total # Li~t
1

r sample Dsy # ¯ b � d ¯ f $ h i j Younj Adults

~ 5 0 6 3 0 0 0 8 0 8 28 10

Control 6 0 8 5 8 10 8 6 0 8 0 53 10.

~
7 12 10 11 12 12 12 10 10 12 12 113 10

~ X X X X X X X X X X X 0

~ S ...... . .... 0
S-I ~ ...... . .... 0

~ ~ ~ ~ 5 0 0 3 3 2 ~ 29 ~0

~ 0 0 0 0 ~ 0 ~ ~ ? ~0 31 10

~~ S-2 6 8 10 8 12 10 10 0 1 0 0 ~9 10

7 S 0 0 0 0 0 12 12 10 2 ~1 10

~ 5 0 0 0 10 8 12 9 10 10 10 69 10

~ S-3 b 12 10 12 1 0 0 0 0 0 8 ~3 10

7 1~ 2 8 2 16 16 18 1~ 18 X 112 9

" ~ 0 0 0 0 0 0 0 0 0 0 0 10

~- ~ 0 0 0 0 X 0 0 0 0 X 0 8

~
~ L-I 6 0 0 0 0 - 0 0 0 0 - 0 8

" ~ 0 0 0 0 - 0 0 0 0 " 0 B

- 5 10 8 10 10 0 0 0 0 0 0 38 10

L-2 6 1~ 0 0 0 12 10 12 8 10 13 79 10

~: 7 0 10 10 12 6 IG 17 18 18 18 123 10

I,

R0054684
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~1~ 2 -¢o~t. C~O~AP~A IZ~RO~UC~IO~ AND SURVIVAl,

S~n~ Cl~r~ V~lle¥ ~?S S~ple

Simple Dly ~ ¯ b � d ¯ f $ h i j Yo~n~ Adul~l

& ~ & 0 6 5 ~ ~ 2 6 2 36 10
S 5 0 4 3 0 0 0 8 0 8 28 10

Control 6 0 8 5 8 10 8 6 0 8 0 53 "10
? 12 10 II 12 12 12 10 10 12 12 113 10

4 5 ~ 4 X 5 5 4 5 ~ 4 40 9
~ ~0 0 0 - 0 0 0 0 0 0 0

L-3 6 0 12 0 - 0 0 0 0 ~ 0 16 9
7 X X X - X X X X X X 0 0

4 0 0 6 5 6 5 4 2 0 X 28 9 ¯
5 ~ $ 0 0 0 0 0 8 $ - 29 9

L-4 6 0 10 10 11 10 12 $ 0 8 - 69 9
7 0 2 12 0 12 8 8 3 0 o 4~ 9

~ 2 - 6 6 8 0 0 0 0 9 29 9 !L-~ 6 $ - 0 3 0 ~ 8 9 6 0 36 9
~ 10 - 12 10 12 1~ 1 16 6

~ 4 4 5 ~ 6 2 S 6 6 6 69 I0
S 0 0 0 0 0 0 0 0 0 0 0 ~0

L-6 6 7 11 9 lO 8 10 12 8 10 ¯ 13 98 10
7 18 1~ 18 20 20 18 16 18 14 20 180 10

4 6 4 6 $ 4 5 3 6 ~ 6 50 10
$ 9 6 0 0 0 8 0 0 9 12 ~ 10

~-7 6 0 0 8 8 10 3 10 11 0 0 SO 10
7 1~ 1~ 16 12 16 17 16 1~ 16

R0054685
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C£RIODAJ~HNT.A - [NYZF, OH~’~I~AJ.. MOH1~TOITNG
Santa Clara Valley HPS Sample t3334

D~ssolved Oxyten

f

Control 8.2 6.6 8.2 7.2 8.2 7.& 8.2 7.9 8.1 7.8 8.1: ?.8 8.1 7.8

S-1 9.4 6.4 8.7 7.3 9.0 7.1 8.5 7.6 8.8 7.7 8.~ 7.8 8.6 7.7

S-2 9.0 6.4 8.9 7.7 9.0 7.0 8.1 8.0 9.0 7.9 8.S 7.8 8.7 7.8

S-3 8.3 6.5 8.0 7.3 8.5 7.4 8.S 8.0 8.2 7.8 8.2 7.8 8’.0 7.8

L-1 9.4 6.~ 9.6 7.0 10.0 6.7 10.2 7.8 9.8 7.8 9.2 7.8 10.0 7.8

L-2 9.0 6.~ 8.8 7.7 9.0 7.2 9.2 7.9 8.6 7.9 8.6 7.8 8.5 7.8

L-3 g.O 6.3 9.2 7.3 9.0 7.3 10.0 7.9 9.~ 7.8 9.~ 7.7 8.0 7.8

L-4 g.4 6.8 9.2 7.4 9.4 7.5 9.A 8.0 9.~ 7.9 9.~ 7.7 9.4 7.8

~-~ 9,0 6.6 9,0 7.4 9.0 7.7 7.9 7.9 8.6 7.8 8.2 7.g 8,0 7,8

L*6 9.1 6.7 8.6 7.~ 9.1 7.~ 9.2 7.9 8.5 7.8 8.0 7.8 8.0 7.9

L-? 9.2 6.7 9.0 7.3 9.2 7.4 10.3 8.0 9.0 7.8 9.~ 7.8 9.4 7.6

~ - ~inal (just before reneval)

~H Vllue (u~i~s)

Control S.O 8.1 ~.9 7.7 8.0 7.9 7.9

S-I 6.6 7.1 6.7 7.0 6.9 6.6 6.5

L-2 7.3 7.1 6.8 6.5 6.7 6.~’ 6.7

L-3 ?.3 7.~ 7.0 6.6 6.8 6.7’ 6.7
L-~ 8.0 8.0 7.6 7.8 7.6 7.6 7.6
L-~ 7.4 7,4 6.9 7.1 7.0 6.~ 6.9

L-6 7.4 7.~ 7.3 7.1 7.1 7.1~ 7.0
L-7 8.2 8.3 8.0 8.~ 8.0 7.8 7.9

R0054686



S~nt~ Clare V~lley NPS S~uple t333~

ConducCivit~ (u~ho9/cm)

Control 270 270 270 270 270 27G 270

S-1 11~ 1~0 120 1~0 120 120 120
165 16~ 165 16~ 16~ 165168

S-3 29~ 290 290 290 290 290 290

L-I 7~0 775 775 775 775 77~ 775
L-2 78 80 80 80 80 80
L*3 ~8 70 70 70 ?0 70

L-4 1100 1100 1100 1~00 1100 1100 1100
L-5 17~ 180 180 180 1~ 180 ~80
L-6 60 75 75 75 75 7~ 75
L- ? 600 600 600 600 ~0 600 ~0

Temperature (’C)

Con~ro 1 2~.0 25.~ 2~ .5 2~.0 25.0 2~ .0 2~.0

S-I 2S.0 2~.~ 2S.S 23.9 2S.S 2S.0 2~.0
S*2 2~.0 2~.5 2~.~ 2~.0 25.5 2~.0 2~.0
S-3 2~.0 2~.S 2~.~ 2~.0 25.S 2~.0 2~.0

L-1 2~.0 25.5 25.5 23.9 2~.~ 2~.0 2S.O
L-2 25,0 2S.~ 2~.5 2~.0 2~.~ 2~.0 2~.0
L-3 2~.0 25.5 2~.~ 2~.0 25.~ 2~.0 25.0

L-~ 2~.0 2~.~ 2~.~ 2~.0 2~.~ 2~.0 2~.0
L-~ 2~.0 25.~ 2~.5 2~.1 2~.5 2~.0 2S.0

_ L-6 25.0 2~.~ 2~.5 2~.3 25.~ 2~.0 25.0
L-~ 2b.O 2~.5 25.~ 2~.~ 25.~ 2~.0

Control 6S/l~ 68/1~ 68/1~ 68/1~ 68/1~ 68/1~ 681104

s-I ~/~6 ~/36 ~/~6 ~/36 ~/36 ~/36 ~/36
s-2 62/6~ 62/68 62/68 62/68 62/68 62/68 62/68
S-3 129/136 129/136 129/136 1291136 129/136 12~/136 129/136

~-1 2~8/]2 2~8/32 2~8/32 2~8/32 2~8/~2 2S8/32 2~8/32
L-2 ~/28 ~/28 ~/28 ~/28 ~/28 ~/28 ~/28
L-~ 2~/2~ 26126 26/26 26/26 26126 26/26 26/26

L-~ 210/~0 210/~0 210/~0 210/~0 210/&&O 210/&~0 210/~0

L-6 38/32 38/32 38/32 38/32 38132 3~/32 38/32
L-7 2~2/230 212/230 212/230 2~21230 2~21230 212/230 212/230

R0054687
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-
FATHKAI) MIICNOW LAIWA~

lqZ~ P~XC~ SUgVIV~ (n-~O) ~ ~ ~V~ D~Y ~I~T

Ssnts Clsr~ Vslle~ ~S S~ple

-- Control 100 IO0 IO0 ~7 97 93 93 0.:~07

-- S-I 100 100 100 100 100 97 97 0.3570

S-2 100 100 100 100 100 100 100 0.~200

L-I 37 33 29 0 0 0 0 ....

L-2 0 0 0 0 0 0 0

L-~ 100 100 97 97 97 97 97

~ L-5 100 100 100 100 100 100 100       0.~100

L-7 100 100 100 100 97 97 97 0.~700

For Lsrval ~eis~t~t8 (excludes L1 ~nd L2)

~ Bartlett,s ~ (calculated) - 22.~2 ~OVA F (caXc~laced) - 6.13
Tabled X2 value (p-O.01, ~ d~)- 1~.09 ~OVA F (~8bled) " 3.11
Bartlett’s ~ (square roo~ transfo~ed data) - 17.6~

f

R0054688
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~ 10 10 9 9 9 9 0.522210 10
Concro~ 2 10 10 10 ~0 10 10 9 9 O.S~O

3 10 10 10 :0 10 ~0 10 10 0.~0

l I0 I0 I0 lO I0 I0 9 9 O.~lll

3 I0 I0 lO lO lO I0 lO lO 0.3~0

I0 I0 lO 0.~00
S-2 2 10 10 10 10 10 10 10 10             0.3800

3 10 10 10 10 10 10 10 10 0.~

1 10 1 1 1 1 0 0 0

L-I 2 I0 4 2 2 ’ 0 0 0
3 I0 6 6 S 0 0 0

I I0 0 0 0 0 0 0 0

L=2 2 I0 0 0 0 0 0 0 0
3. lO 0 0 0 0 0 0 0

I I0 I0 I0 I0 I0 I0 I0 I0 0.4700

L-4 2 10 10 10 9 9 9 9 9 0.6333

~ 10 10 10 10 10 20 10 10 0.~200

l I0 I0 I0 I0 I0 I0 10 lO 0.~300

L-5 2 10 10 10 10 10 10 10 10 0.~100

3 10 10 10 10 10 10 10 10 0.3900

I I0 I0 I0 I0 I0 lO I0 I0 0,~700

L-7 2 I0 I0 I0 I0 I0 I0 I0 I0 0.~700

3 10 10 lO 10 I0 o     9     9 0.~700

R0054689
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FAT’~£AD RIN~O~ L.~VAZ - [N’VZROI~ZNT&L NONITOR~NG

Conduct~vit~ (~hos/cm)

Control 270 2~0 270 ~70 270 270

S-I 115 120 120 120 120 120
S-2 168 16~ 165 155 165 16~
L-I 7SO 77~ 77~ 77S 775 775

~-2 18 80 ~ 80 SO ~
L-~ 1100 1100 1100 1100 1100 1100 11~
~-5 ~75 lSO 180 180 180 leO
L-7 600 600 ~0 600 ~0 ~0

Temperatute (’C)

Control 25.0 ~5.~ 25.5 2~.0 25.0 ~5.0 25.0

S-I 25.0 25.5 25.5 23.9 25.5 25.0 25.0
S-2 25.0 25.5 25.5 25,0 25.5 25.0 25.0’ L-1        25.0     2S.5     2~.5    23.9    25.5    25.0    25.0
L-2 2~,0 2~,5 2~,~ 2~,0 25.5 25,,0 ~.0

L-~ 25.0 23.5 25.5 2~.0 25.~ 25.0 2~.0
~ L-5 25.0 25.5 25.5 2~.1 25.5 25.0 ~.0

L-7 25.0 25.~ 25.5 2~.~ 2~.5 2j.O

A1ka1~n~tvlHardnes~(as m8/lCaC03)

68/10~ 68/1~ 68/1~ 68/10~ 68/10~ 68/1~Control 6S/10~

S-2 62168 62/68 62/68 62/68 62/68 62/6~ 62/~

L-) 2~8/32 258~32 258/32 2~8/32 2S8/32 258/32 ~8/32
L-2 3~/28 ~/28 ~/28 ~/28 ~/28 ~/28
L-~ 2~0/~0 2~0/~0 210/~0 210/~0 2~0/~0 2~0/;~0 210/~0

L-7 2~2/230 212/230 212/230 212/230 212/230 212/230 212/230

R0054691



TA~I.~ 7

Cell~/ul

~ le~ctte 1 le~cste 2    leplicate 3

Control 3.17 3.17

L-3 3.39 3.22 ~.43 3.35

L-& 3.13 3.20 3.63 3.25

L-S 1.22 1.28 1.15 1.22

L-6 2.73 2.21 2.39 2.66

L-7 1.92 2.30 2.23 2.15

)artlet~’_s ) (calculated) - 3.6S3 ~OVA Y (calculated) - 76.98
~lb~td X~ Va~t (p’O.O~, d~’~)

Te~pera:ure (’el

Control 23.8 2~.2 2~.0     2~.7
~-3 23.8 2~.2 2~.0
L-~ 2~. 8 2~. 2 2~. 0 2~. 7
L°S 23.8 2~. 2 2~. 0 2~. 7
L-b 23.8 2~.2 2~.0 2~.7
L-7 23.8 2~.2 2~.0 2~.7

Z~t~81 ~X Va~ue and Conductiv~t

~ pH value Conduc~ivit7 (~ho.lc~)

Control 8.0 270
L-3 7.3
;-~ 8.0 1100

L-~ 7.~ 175

L-7 8.2 600

R0054692
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S£LEHASTRL~ CKPRI COIU4UTU14
G~ ~ E~IRO~ ~O~iTORI~ DATA

Santa Clara V~lle~ HPS S~ple ~33~ - Ruo t2

Cello/ul X 106 after 96 ~urs

~ le~ca~e 1 lepl~ca~e 2 lepl~ce~e 3 ~8~

Con~ro 1 3.66 3.76 3.63 3.68

S-1 2.09 2.~ 3.3? 3.~

S-2 2.38 3.02 3.10 2.83

S-3 &.03 3.60 3.79 3.81

L-I 0.033 0.0~3 0.038 0.038

L-2 0.0022 0 0.010 0.00~I

~artle~t’~s B (cllculated) - 31.221~. A~IOVA F (c:lcul:ted) - 121.~
Tabled X2 value (p-0.Ol, drop) .01 AHOVA F (tsbled) - 3.11
Bartlett’s ~ (squ~re root tt~nsfo~ed data) e I~.88

Temperature (’C)

Control 2~.3 2~.~ 2~.8 2~.5 _
S- 1 2~. 3 2~. ~ 2~. 8 2~. 5
S- 2 2~ ¯ 3 2~. ~ 2~. 8 2~ ¯ 5

L-~ 2~.3 2~.~ 2~.8 2~.5
L-2 2~.3 2~.~ 2~.8

1n~a~ ~H Value and Conduct~v~t~

~ p~ v~lue Co.~ct~v~7 (~ho~/cu)

Control 8.0 270
s-1 7.1 120
s-2 7.k 1~

s-3 7.7 290
L-I 10.~ 77~
L-2 7.1

R0054693
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square root transfor=ed ~eisht data. There yes no significant decrease
¯ ean larval ve~ght ~n as=plea L-~ and L-7 vhen �o~pared vith the ~e~$ht of
laboratory rater controls. There yes si|nificantly decreased
vei|ht in samples SI, $2 and L~.

EnvlronuenC8! uonitori~| data for flthead sinner ll.rvel
summarized in Table 6.

Selenastrum

Grovth and environmental uon/torin~ dltl lit s~rLsed in Tabtt

Because o~ the large n~ber of saup~ea, the test ~8 ~n
batches. Xun tl LncZuded IlUp~el L3, L~, LS, L6 and ~7. Eun t2 &ncZuded
san~e8 S1, S2, S3, LI and L2. ~,ch 8~np~e sac had ~te ~ �ontro~.

~L~kes) 8nd h~ogeneous (SiTt~ettl ~ e 3.653 vs tebZed X" value 8t pnO.Ol
and S d.[. o 15.09). ANOVA lad Dut.netts 8nilyles vere done on the
un~rans~oraed dace. There yes no sign~[~csn~ decrease in main
nunbers in sauples L3 and L~ vhen �~pared vlCh grovth in lab
�ontrols. There ~re 8LgnL~csnt~y decreased ce~l n~bets in sample
L6 and L?.

For Run t2, cel~ ~ber data ~re notably d~Jtr~buted (Shap~ro-
W~lkes), but vere not h~ogeneous. Square root transfo~at~on �orrected
the homogeneity (Bartlett’s B e 1~.86 vs tabled critical value lot p=O.Ol
and df-~ of 1~.09). ~VA and Dunnett’s tests vere done on the square
roo~-trsnsfo~ed data. There yes no significant decrease in nean cell
numbers in samples SI, $2 a~d $3 vhen �o~pared vith jrov~h in lab rater
controls. There ~re siK~i~cantly decreased cell nunbers in sauples
and L2.

} !
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V
0
L

SI.~C]~R¥ OF IZ?RODUC~ZON AHD SU~VZVk~ 70~ ~ZOD~ZA "~

- 2
TOtSl Young ~uced/~plLcste g k~lv81

Control 22 22 20 27 27 2h 20 20 26 22 100

~*$02 17 lh 12 17 IS lO 19 21 19 16 100

**S-3 32 15 24 18 29 32 33 ~ 32 22 100

L-1 0 0 0 0 ~ 0 0 0 0 O* 80 _

**~-2 18 23 33 2~ 23 28 ~ 32 33 37 100 ~

~ **L-h 5 2~ 28 16 28 2~ 20 13 22 O* 90

e~’5 15 O* 22 2~ 25 19 14 29 18 20 90 _ ~

**L-6 29 33 32 35 ~ 30 33 32 30 39 100

L-7 30 2~ 30 2~ 30 33 29 32 30 32 100

~ Adul~ d~ed . ~
** Sample was tested at 10~ dilution

Fo~ Reproductive ~a~t(exclude~ SlILI and L3)

~8~led 1 " h8 SCee~’o ~nk S~, Ssuple L3 - 55
Steel’8 ~nk S~, Ali others - >73

Data vere not homogeneous 8rid could not be corrected by
tta~s~or~at~on. DIta ve~e analyzed by Steel’s Many-One Rank Test.
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V
All algal counts vere made manually vith ¯ heuacytoueter end                 U

microscope. Treatment groups and �ontrols vere let up vith ¯ mlnieun of                  ~
three replLceces. TeetLng vJs conducted in 8n enviro~entaZ chamber vith

densLt~e8 to determine ECSO �oncenttat~one using the ?rob~t He,hod.
B~rtle~t’e test ~o used to �on~ h~ogene~t~ o~ varLance 8~ter ~Lch

Dunnett’e teat ~e u~d.                                                                                         ~

R0054697
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Results and Conclusions

Ceriodsphnia

O~ 1~ February, remain8 vie LnLtiated on all couples.    Vith/n 8
hOUri, all daphnLds in e~nples Sl, $2, $3, L2, L3, L~ LS and L6 had died.
Ten percent dilutions of those samples yore prepared Ulin8 laboratory
rater, and the entire teat vie reoatarted on 15 February. The
reproduction and survival data summarized in Tables

�oncent~at~o~, o~ the samples ILeted ebove.     Data
tna2yzed uJLnj the 28boratory voter �ontrol, 80 the �~peretLve dial.

AnilysLs of survival date by Fisher’8 Exact Test eh~ed that
SI, L~ and L3 produced e~aC~etice~ly signi[~csnt mortality vhen �~pered
vith laboratory rater controls. Folloving protocol guidtlints~
reproduction dens for those samples yes excluded from subsequen~

Reprodu:t~on data ~re found to be non-homogeneous, v~th 8 Bartlett’s
B value of ~9.86 (cabled Bartlett8 value at P o 0.01 Jar 7 dg - 18.~8).
~is non-homo~eneity �ould not be corrected by data transmutation (equate
root, lo8, arcein), and eubseq~nc analys~s vas done

P=0.05 is 73. Rank s~s for samples S-2 (55) and L3 (55) veto less than

tha~ ~n the lsboratory control vstet.

Env~ro~entaI man,toting data are t~b~lated and presented

Fathead ~nnov Larvae

Survival and growth (dry ~ght) data are su~ar~zed ~n Table h, and
data Jar ~nd~v~dual tep~Lcate test �ontainers are presented

~orta~ty ~n samples LI and L2 vas significantly higher chin

La~v81 ~ight data ~re uo~lly d~stributed (Shap~ro-Vilkes) but
vere not homogeneous ($srt~etts S - 22.42). Dies ttJns[o~tion (square
root, ~Og, 8YCI~D) did not correct the non-homogeneity. ?totoco~ guidlnce
suggests that Stee~’s ~ny~ne R~nk Test be used to sna~yze
bu~ $tee~’s �snnot be used vhen there Its less thsn ~ tep~�#ces.
Te~ephone g~id#nce ~rom t~, Cincinnati d~rected us *o t~sns£o~ the date
to produce ~he ~irt~etts B venue closest to the cti~ic#~ n~mber~ and use
th#: trsns~otmed d~e set to per[arm Dunnett’s test. Squ~te root
t:~ns~o~#tion produced i ~Jrt~e~t’s ~ virus of ~7.6~ ~psred
~r~c#~ ~ it O.OS vith S d[ o[ IS.09. D~anett’s inslysis ~#s done on the

R0054698
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Introduction 0

As port of the Santa Clots Valley ~on-?olnt Source ?rogrom, toxicit7 y
testing lust be carried out on rater samples collected during both dr7
veather (four tines) and vet veather (three times). Dry ~eother tests
require daily collection of voter samples ¯t the four stre¯u stations (SI-
S~). Wet veather tries ere conducted usLng ¯ lingZt �ospos~te seupZe of
runoff voter for the dolly renevals. This test is the first of three ~et ~
veather tests. Three toxicity tests are conducted~ utiligLng Cer~odsphnla

-- 2
8re eCat’xc-renev81 protocolo~ ttquLtLng de~17 repZocement of test
,~ut~ons. ColleccLons of runoff voter ore ~de by ~BL pereonneT and
Jested 8t &*C. Aliquot8 o[ th~s stored vstet 8~e used ~or d~ly renev~Zs.

~e three b~oasssys yore perished concurrently. Daphn~d8 and f£sh
vere run on 1~-21Yebrutry, 1989. A~tse ~te tested ~ tvo batChes, 14-18
Yebrusry end ~-19 February, 1989. Hethods, ~esu2ts and dst8 8re
presented ~n the ~ol~ov~n~ pages.

Laboratories Znc. personnel. The exper~ment~l design ¢8~ed testing o~ly
undiluted ~O~Z) J~ream rater. A lab ~a~er control (EPA mode~Jtely-hJrd)                  ~
~as run to provide qu8lity assurance da~a. The lab ~8ter reo~ts yore
a~s~ used 8s the ~o=parsc~ve data ~or sttt~8t~8~ �~plr~sons.

~ost o[ the tuno~[ samples proved to be 8~utely toxic to ~ .... ~

Those acutely toxi� s~mples vere S~ $2, $3, ~2~ ~3~ ~ Z~ ~ ~6. Alter
�onsultation v~ch ou~ �~enc~ ve prepl~ed 1:10 d~lut~ons o[ each of those
samples and s~rted the Cer~odaphni8 test again using 10~ �oncen~r~�~ons.

Fl~head

R0054699
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Methods

Cerlodtphni8

Test organisms vere neonates derived from £n-houae cultures.
Original broodstock vts from EP& Dulutht received
cultured in EPA moderately herd rater prepared vith ~i~li-~ rater.
Samples of stream test rater ~ere collected daily during the test, and
�ontrol vtter yea EPA moderttely herd

The test yes init£oted vith &uS hour old neonates derived from third
broods of individually m~inteined brc~dstock.
10 ~ndiv~dus~s per trestment~ etch ~n ~ndividusl plasti� cups
1~ m~ st test eoIut~on. Test temperature yes 25 ¯ 1°C and ~toperi~ yes
16 hour Iight:8 hour dark. Test solutions ~re ~en~d ~1~ concurrent

reproduction. At each da~ly trsns[er, nay ~d~a ~re ~n~ulsted v~th ~o~
(2 drops st Ce:~odaphn~t chov sod I drop st Selenastv~ culture, density
approximately 2.5 X 106 ceils/el). Follou~nj the 7-day ~est pe~od~
survival data vat 8~at~stic~lly evaluated using the probit method to
calculate the 9b-hour LC~O. Reproductive da~a yes evaluated using ~OVA
sod Dunnet~’s Tes~ e~ter �onfi~    data homogeneity by Barcle~�’s Tes:.
Tes~ �onditions and organism da~a .re sugar,gad ~n Ap~nd~x Table A-1.

Fa~head N~nnov ~rvae

Test organisms ~re larvae, less than 2~ hours old, obtained [~ou ~n-
house :u1~u~e, ~11 larvae vere fro= the same
probably from multiple spa~s, Original broodstock
Thomas Y~sh Farms, San Rafael, C81ifornia, approximately ~rch of 1988.
Stream ~esc ~a~er samples vere �o~le~ed fresh each day. Control ~a~r
vat EPA moderately hard (Hilli-Q). Ten larvae ~re used ~n each test
�ontainer and ~here vere three replicate �ontainers per �oncentration.
Each larval �ontainer was ~ed three ~mes da~ly ~th 750-1000 newly-
hatched A~e=~a naupl~. Test ~empera~,re ~as 25
vas 1~:8. Da~ly renewal of 80~ o~ the test volu~ �o~nc~ded v~h da~ly
env~ro~en~al =on~tor~ng and assessment
exposure, the ttlc vat terminated by addition of formalin to each
�ontainer. Sullying larvae vere dried and ~eighed, and
statistically evaluated using Bartlett’s
~unne~t’8 Test. Prob~ analya~s of survival data yes used to calculate
the 96-hou~ LC1. Test �oad~tions and organism date are 8~ariztd
appendix Table A-2.

Selenaocru~

A~g8~ lll~yl vere condu~.~ ~n 8~er~le 250 el Erlenneyer f~llkl.
Preparation o£ the nutr~en~ us. ~m fo~oved guidelines le~ ~or~h ~ ~PA-
6~0/9-78-0~8.
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Sanla Clara Settling Column Tesl Resulls

MEA~UF :0 T,~S ~,ONCF.NTF~TIONS PER~EHT T~ ~D

~TA sell lime

~P 2 hr 6 hr 12 hr 24 hr 48 hr <-~urs-> 2 6 12 24 48 Oislr~ul~n of Seltling velocilies

sell disl Vs % Grealer Than

S-I 85 mg~ - Inilial TSS (leel) fi/hr S-I S-2 S-3 S-4

1 53 34 25 8 14 I 38 60 71 91 84

2 59 40 30 13 9 2 31 53 65 85 89 0.021 84 64 45 86

3 63 39 23 13 10 3 26 54 73 85 88 0.042 91 68 45 59

4 76 43 26 25 23 4 11 49 69 71 73 0.042 89 71 82 77
0.063 88 54 77 68
0.083 71 50 64 54

S-2 28 rag4 - Inillal TSS
0,083 85 68 77 67

1 12 9 14 9 10 1 86 89 84 89 88 0.083 73 89 86 75

2 15 16 19 9 8 2 82 81 78 89 91 0,125 85 82 59 64

3 30 24 14 5 13 3 65 72 84 94 85 0,167 60 68 77 38

4 3 ~ 22 17 12 3 4 64 74 80 86 96 0.167 65 32 59 54
0.167 71 57 68 68
0,250 73 50 18 55

S-3 22 rag4 - inillal T:
0.333 53 43 59 46

I 19 5 8 12 12 1 78 94 91 86 86 0.333 69 39 59 55

2 24 9 9 5 4 2 72 89 89 94 95 ,0.500 38 57 14

3 17 15 1~ 9 5 3 80 e2 79 89 94 0.500 54 14 32 23

4 19 17 " 3 4 78 80 89 92 96 0.667 49 21 23 20
1.000 31 46 - 9 13
1.500 26 - 7 23 - 6

S-4      69 m~ - Inlllal TSS                                                2.000 . 11 -11 14 0
I 58 43 32 28 10 I 32 49 62 67 88

2 60 37 32 23 16 2 29 56 62 73

3 73 53 31 25 22 3 14 38 64 71 74

4 69 55 31 22 17 4 19 35 64 74

o



Distribution of Settling Velocities - Pooled Test Results

Avg Avg
Vs % Greater Than % Remov ’% Remov V$
~ S-1 5-2 5-3 5.4    4 tests for V$

0.021 84 64 45 . 70 70 0.021     - 2
0.042 .91 68 45

57~90.042 8g
,~ ~.~

~3 0.042 _
0.063 e6

~
72 72 0.063

0.083 71 50
~

59
0.083 85 66 67 74
0.083 73 e9 66

~
81 72 0.083

0.125 85 82
~

72 72 0.125
0.167 60 68

~4
61

0.~67 65 ~2 5~ 52
0.157 71 57 66

:
6S ~0 0.157

0.250 73 50 18 49 49 0.250

r~,,~

0.333 53 43 59
~5

so
0.333 69 39 59 56 53 0.3~3
0.~0 3e s? ~ ~ ~

~2 2a 3~ 3~ o.~oO.5O0 54 14
0.667 49 21

2~
20 28 28 0.667

,.~o ~ . ~ ~ ,.~o~.ooo,, .,, ,,.o ~ ~ ~.ooo

U
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Cerio+ephnis |ioasslp

Test Types Scstic Daily lenevml
Test Endpoints: Surv/val~ Reproduction

Teuperstur,, 25 ¯
Photoper~od: 16 ~J 8 D
Stlrtt l& February, 1989~ 11:00 hours
7in~lh$ 2~ February, 1989, lifO0 hours

Test Coetsiners: I o8 plsst£� cups
Test Volume: 15 u!

Test Concentrstion8: 100~, controls
t Replicates: 10

Test SpecLes: Cer~odephn~s dubLa
Source: in-house culture
Age: 4-8 hours
Accl~uet/on/Culture Water: EP~ Moderately Hard (~illi-Q)
Diet:                          Selene::rum, Ceriodaphnia chov

R0054707
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TA~I.Z A-2                                                                                         L

Test Endpoints: Surv~val~ Grovth
Test Duration: 7 days - 168 hours
Temperature: 25 ÷ 1"�
Photoperiod: 16 ~: 8 D
Start: 14 Febru~ryj 1989~ 12:30 hours
Finish: 21Wehru~ry~ 1989~ 12:30 hours

Test Volume: 500 el
D~lution Water: Not Applicable

Test Concentrations: IOOZ~ �ontroZ

Or&snLsms per replicate: 10

Test Species: PLmepheles promelas (Fsthted minnov)
Source: ~nohouse culture
Age: <24 hours
C~lture Water: Dechlorineted Tap

R0054708
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.Selenastr~m

Te,t Endpo*n*,: Grov*h. (cell nUlb.r)
Test DuraCiofl: 6 dlyl~ 96 hours

?hotoparLod:

7~n~ih:

Test Contl~ners: 2$0
Test Volume: 100
D~lu~on Water: ~t kpp1Lcsble

Tes~ Concentrations: 100=, Control
t Kepl~cttei: 3
OrianLsms per replicate: lO,O00/mt innoculated

Tes~ Species: Selen,s~r~ c,~,icornu,~
Source: 1n-house culture

Culture ~a~et: E~A ~oderately Hard

R0054709
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Zotroduct£on

tastin$ u~s~ be carried out o= rater eaplee collected dories both dr7
veether (four times) end vet vesther (three tines). DrY7 reacher tests
require dell7 cellarets= o5 voter samples 8� the four e~re~n etotLo~
S4). Vec veether ~eets 8re conducted u~i~ 8 oLnSt* �~eLCe
~uno~ racer ~o: ~he dJLl~ renev8~o. ~Le ~eo~ Lo ~he second o~
vea~he: ceo,s. ~:ee ~oz~cL~7 cee~e ere ~oducced,
dubS8 (Lnvertebrece)j p~uepheTee ~e~ee (~Leh) end

e~ored 8~ 40C. ~Lquo~e o~ ~hLe eco~ed ~cer 8re used for ~Lly

~r~h 8rid 12o16 ~r~h, I~8~. ~e ~eul~e 8rid ds~e 8re ~eenced
~he gollo~inK pases.

The esmple8 vere �ollec~ed 8ed delivered ~o ~SL by
Lsboz8~o~ie8 lug. ~reou~l. The ~ri~n~81 deeiJ~ celled ~o~
only undiluted (1001) e~ream ve~e:, a ltb ve~er �ontrol (EPa ~ere~elT-
hard) yes ~n to p~ovide q~lit~ 8soutane data. ~e let rater results
veto else used e* the �~perative data for statistical �omparisons.

Sons o~ the runoff esuplee proved to be scot.ely toxic to
Ce~ioda~hni8~ producing IOOZ uotttlity vithin 8 hours o~ test initiation.
~ose 8cutely toxic 88uples ~e Sl, $2, LS sad L6. ~e prepared dilutions
o~ each o~ those e~plee and started the Ceriodaphni.~ test ~SJin uei~
o: SO: �oncentrations.

Yathead uinn~ and ~t~lJ~ bi~se8~8 yore done vith ~diluted
ru~o~f 8~p~tJ.

R0054711
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Nethods

Teot ordanisme vere neonates derived from is-house cultures.
Ori|inel hroodatock yea from |PA DuluthB received 11Ntyj 1t88 and
cultured in EPA moderately herd rater prepared vith NLIItoQ verst.
S~nples of arran test rater v ere collected daily durin8 the testa and
�ontrol rater vae r~Au~derately h~rd

~e ~ee~ gas tui~l~ed ~h 608 hour old neo~ee derived fr~ ~hird

16 hour ~iJht:8 bur dark. Test solut~on, ~re ~e~d ~Lly, concurrent

reproduction. &t each daily trsnsfer, nev oedL8 ~re inoculated vLth food
(2 drops of CerL~sphnLa �~v and I drop of Se~enastr~ cuZture, density
~pproxLuateZ7 2.5 Z 10~ ceZ~J/uZ). FoZ~ovLng the 7ode7 test perLod~

calculate the 960~ur LCS0. Reproductive dd~a yam evd~ted using
and Dunnett’e Tee~ after �on[/~ing data homogeneity by ~rtZettes Tier.

Teec organisms ~re larvae, le0e thin 2~ hours o~d~ obtained fro~

Stret~ test rater samples vere �ollected ~rtlh each dly. Cont~o~ rater
yes EPA uoderetel7 hard (H~II~-~). Ten ~8~vie vere used ~u each
�on~a~ner and there ~re three replicate �ontainers per �oncentration.
Each larval�ontainer yes fed three tines da~l~ v~th 75001000 naris-
ha~ched Artemis nauplL~. Test temperature yes 2~ * I’C, and photoper~od
yes 16:8. DaL~~ renevel o[ 8~Z of the test vol~ �oincided vLch d8~l~

env~ro~en~al monitoring and asseds:en~ o[ eurvLva~. After ee~n dt~8 o~
exposure, the test vie terminated b~ addition of fo~ilin �o each
�ontainer. Su~ivLng larvae vere dried and ve[jhed, and veLght data vere

8t8c[o~ct~7 evd~uaced us~n~ Bartlett’s Teat ~oZ~oved b~ ~0VA and
Ounne~’, Teat. Prob~� enalys~s of *u~va~ dace via used to calculate
the 96-hour LCI. Teec �ond~�~ons and organism date are 8~r~zed
appendix Tibia

R0054712
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seleoe.tr~

assays yore conducted
o5 tht nutrLent?~eparatioo folloved 8uidel~nes set forth

600/9o78o018.

counts yore made&1~ 81881 menus117 v~th a hemecTtoneter and
groups andmicroscope. Trest~ent �ontrols ~re set up v~th a u~n~ o~

three rep~LcateJ. Test~u8yes     conducted ~n 8n env~ro~ent81 �~bet
�ontLnuous L~l~net~on o~ ~00 ft/cand~ee at 2~ 2°� .for 96 b~rs.

Dunnett’s test yes used.
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|esulto end ConcluoLone

V~thin 8 hours, nil daphnLde in e~-plee Sl~ $2~ L~ end L6 hid died.
Dilutions of Choir sauples veto prepared using 18borator7 vnter~ and the
entire test vae reoetarted on lh hbru~ry. The reproduction and survival
data suumarised Ln Tables I and 2 are the results of ~esttn8 IOOZ
concentrations of samples LI, L3, Lh and iT, SOZ "oncentrations of samples
$1 and L5 and ~X �°ucentrati°nSe°fth samples £: and L6.     Data vure

statistically analysed using laboratory rater �ontroZs as the
cauparative data.

knaZysis of surv£vel data by F~s~r’s Ezsct Test eho~d
8sup~es except L7 produced statistically s~jni~icsnt no:~8~Lty vhen
�~psred vith 18botato~ vista �o~ro~l. ~O~O~nJ ptotoco~ 8uidelines~
reproduction data ~ot those sauplee yes excluded ~rou

~e#n youn8 production ~ot SanF ~ L7 yes hilher (25.8 pet 8d~t) than
laboratory voter �ontro~s (17.3 per adult). He s~stisticsl analysis via
necessary to dete~ine that Sample L7 did not inhibit reproduction vhen
�~pered v~th �ontrols.

Enviro~encal non,toting dial are tabulated and presented

Fachead ~nnov Larvae

Survival ~nd g~th (dry veighc) d~:a ~re s~arized i~ Table ~, and
data fo~ ~nd~v~dual ~epl~cate test �ontainers are presented

~or~a1~ty ~n 8aople LI va8 81gnifican~ly ~gher than
racer, and these da~a ~re excluded fr~ further 8~at~stical analys~s.

Larval ve~ghc date vere no.ally d~scr~buced (Shap~ro-W~Ikes) and
h~ogeneoue (Bartlett8 B - 7.32~). Dunnet~’e anelys~s vaJ done on the
untranslated ~8ht ~ta. There va8 no J~gn~fLcanc decrease Ln mean
18rye1 ve~sht ~n e~ple, $I, $2, iS, and Z7 vhen �~,:ed vL:h the veLsht
of laborstor7 voter �ontrols.

e~a~zed ~n Table 6.

R0054714
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|ecause lerse number og emplee~ the test was run inof the
batches. Eun included e--pies SI, $2, S3~ S~ and L1. lun t2 included

cells
excluded

decreased
jr~h in ~8b va~er

For lun t2, cell n~ber distributed (Shspir~
(BsrClecc’e ~ 9.736 vsWilkes) and homogeneous. " tabled critical value

df-~ of 15.09). ~OVA and Dunnett’8 testsfor p-0.01 and                                               ~re done on the
data There yes no s~gnLf~caut decrease

" limpets L3 L6 end L7 vhen �~p.red v~Ch
There ~e eiluif~csn~ly decreased cell
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S-I(50~) O* O* O* O* O* O* O* O* O*
S-2(2S~) O~ O*

L-1 O* O* O* O* O* O* O* O* O* (~ 0
Lo3 O* O* O* O* O* O* O* O* O* �)* 0        _

L06(25~) 4* 2* 2* O* O* 4* 5" O* 2* 4* 0
LoT 25 26 21 18 31 2? 25 27 29 29 100

~m~

* Orsmnitm died prior

R0054716
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X" Or~auis= died prior to test
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Tb~BLE 3 - continued

Santa Clara Valley ~S S~pl, t3658
Couduccivi~F (~o8~)

Coa~ro~ 27~ 275. 275 275 275 275 275

I-I 1~0 140 140 1~0 1~0 ~0 l&O

I-2 140 1~0 1~0 1~0 1~0 ~0 1~0

L-I 2700 2700 27 ~0 2700 27~

L-3 110 110 110 110 110 llO 110

L-~ 1100 1100 1100 1100 1100 llO0 1100

L-6 100 100 100 100 100 ~00 100

L-7 600 600 600 600 600 600 600

Temperscure (oC)

Control 25.0 25.0 25.5 25.5     25.2     23.2     25.0

S-I 2~.0 25.0 25.5 ....

S-2 25.0 25.0 25.5 2~.0 -

L-3 2~.0 25.0

L-5 2~.0 2~.0 2~.5 2~.0 26.0 - -

L-6 25.0 25.0 25.5 25.0 25.5 -

L-7 2~.0 2~.0 2~.S 2~.0 2~.S 25.2 2~.0
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78/102 78/102 78/102 78/102 78/~02 78/102 78/102
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t
V
0
L

8anta Clara Vall,7 ~S SQpl, t3658

2

Control 100 100 1~ 1~ 100 1~ 100 0.2566

S-I 100 100 100 100 100 100 100 0.3666          -

$02 100 100 200 100 200 200 97 0.2907

L-2 0 0 0 0 0 0 0

L-5 100 100 100 100 100 100 100 0.3533 -

L-7 100 100 100 93 90 90 90 0.4214

For Larval ~ei~ht ~ata

Bsttlett~s ~ o 7.32h ~OVA F (~al~u~a~ed) = 8.6h8
Tab~ed X2 va~ue (po0.05, h dr) = 13.28 ~OVA F (tabled) o 3.h8
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V
T~BL[ 6

0
S,nC8 Clef8 V811*7 ~S S~ple ~3658

Dissolved ~Zen

D*7 I De7 2 De7 3 D*7 t ~7 5 D*7 6      ~7 7      -

�ontrol 7,8 7,1 7,8 6,9 7,6 6,5 7,7 6,7 7,7 7,0 8,1. 6,8 8,1 6,6 -

S-I 7,7 6,1 8,5 5,S 8,3 3,8 - 6,1 - 6,5 - 6,0

S-2 8.7 6,~ 10,0 S,~ 9,1 5,9 9,8 6,~ 9,~ 6,5 - 6,1

L-I 6,5 7.0 7,7 - 7,7

L-5 9.2 6.4 9.2 5,6 9.6 5.7 10.1    6,3 10.3 7,0 - 6,5 - 6,1

L-7 9.6 6.~ 10,2 6,1 9,8 6.1 10.0 6,6 10,~ 7,0 10.2    6,5 10.1 6,1 -

*i o initi,l
f "fin, l (~ust before ren~v~l)

Control 7,8 8,0 7.9 7,9 7,8 7,8 7.9

S-I 6,5 6,5 6.6 ....

S-2 6.7 6.8 6,9 6,8 6,9 -

5,6      5,7      5,9 .... -

L°S 6.~ 6.5 6.7 6.7 6.~ - -

L-7 7.8 7.9 7.9 7.8 7.8 7.9 7.8

R0054724
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I ,-1 1,0 1,0 1,0 1,0 1,0 1,0 1,0

2

I     *"         ,o     ,o     ,o     ,o     .     ,o     ,o
I

Temperature (eC)

:o~�~ol 25.0 25.0 25.~ 25.5 25.2 23.2 25.0
2

S-I 2~ .0 2~.0 25.5 ....

R0054725
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T~LZ 6 - �ontinued
CE~IOD~PHNIA - ENVIIONI~NTALIqONITORXNG

S~u~a Clara Valley l;?S S~mple t3658

Alk~llnltT/Hardnese (as u~/l Cat03)

Control 78/102 78/102 78/102 78/102 78/102 78/102 78/~02
$ol 57/56 57/56 57/56 57/56 57/56 57/56 57/56
8°2 58/66 58/66 58/66 58/66 58/66 $8/66 58/66
L-! 274/88 274/88 274/88 274/88 274/88 274/88 274/88
LoS 32/44 32/44 32/~ 32/44 32/44 32/4& 32/44
L-7 222/272 222/272 222/272 222/272 222/272 222/272 222/272
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�;~,OUT~I A/K) [l~Tt~Ol~K[h’TAl. I’[OHZTO~,ZNG DA~A

Cel~s/u~ X ~06 after 96 hours

L-3 2 ¯ 06 2.28 2.09 2.16

L-4 0.4~ 0.~8 0.53 O.&8

L-6 2.72 2.82 2.92 2.82

L*7 2.04 2.19 2.13 2.12

Se:r.lect_*s B (cslculeted) - 9.736        ~NOVA F (calculated) " 80.66
Tabled Xz value (p-O.OS, dreW) = 15.09 ~OVa F

24.2 24.0 23.8     2~.&
L*3 2~. 2 24.0 23.8 24.&
L-k 2~. 2 2~.0 23.8
L-5 2k.2 2~.0 23.8     24.4
L-6 2~.2 2~.0 23.8 2~.4
L-7 24.2 24.0 23.8

l~s~ FR Value and

Control 7.5 275
L-3 6.9 110
L-4 8.0 1100
L-~ 6.9 90
L-6 7.0 100
L- 7 8.2 600
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Test ZndpoLncit Suz’vivsl~ |eprodu©tLon
Te,t ~rac~on: 7 d,T, - 168 hours

S~arc: lh ~rch, 1989, 13:00 hour,
~n~sht 21 ~rch~ 1989~ 13:00 hours

Ttlc Concentrate,nit 100~

Source. ~nohouee
A~e:

~lenaa~r~, ~er~oda~hn~a �~v

3

R0054730
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Test Type: Static Daily leueval
Test Endpoiate:

Survive1: Grov~hTest Duration: 7 days - 168 hours
Teupereture: 25 ¯ 1°� _
Photoperiod: 16 ~: 8 D
Start: 14 lq~rcht 1989j lOtOOhours

2

Test Containers: I 1Leer 81ass
Test Volume: 500ul

Test ~teriel: Santa Clara Valley I~PS - Wet Weather
Test Concentrations: 100~ �ontrolt Replicates: 3
Or|anisu per replicate: 10 *

Test Species: Piuephales promele8 (Fathead uinnov)
Source: ~nohouee culture
~e: c2~ hours

2
Culture Water: Dechlorinsted Tap

I
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TeoC Duret~on: Grovth, (cell ntmber)
Teuperetures & deye~ 96 ~ure
Photostat: 2& , 2"C

F~nLsh~ 11 6~2 ~rcb~ 1989, lhsO0

Test Coaca~aerss
15 6 16 ~rcb, 1989~ l~s00 h~rs

Test Vol~,: ~0 mI Zrlemeyer ~las~
D~lut~oa W~Cer: 100 uI

Noc APPlLc~ble
Test ~aterL,l:

t tepl~caces:
Or~snLsas ~r replLcate:    lO~O00/ul

Test SpecLeo:
Source:
Aze: In-house culture
Culture ~4~er: ~ day8

EP~ ~oderately
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MARINE BIOASSAY LABORATORIES

V1234 HIGHWAY ONE
WATSONVILLE, CA 95071

(408) 724,4522
0

S~J~LES UCEI~ED 28 .CR, 1989 ~lqn TKEI~AFTE1 2

!
i

Prepsred ~or

EII~qETI¢ L~OI~TORIES~ INC.

Prepared b7

BIOASSAY ~TORIZS DIVISION
TOXSC~, IHC.

~at~onv~lle, Califoru~8

~Y~ 19~9

[ ~ M BL , !~
A DIViSiON OF TOX.~.,AN. tNC.

I
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~n~rodu:tion

As pert of the Santa Clefs Yells7 Non-Point Source Protrem~ toxicLty
testing u~s~ be carried out on rater s~nples �ollected during both dry
vesther (four times) end vet vesther (three t~uea). Dry veether teltl
require daily �ollection of rater s~uples it the four strewn stations
(SI-S~). Uet veether tests are conducted usLn$ ¯ single co-polite
of runoff voter for the daily renevals. This test is the third of three

solutions. ColleccLoa8 of runoff vster ere ~de b7 ~L personal end

re~evi~e.

~e ~hree b~osJla~o ~re ~rfo~ed �oncurrenclT. Daphr~d8 end f~sh
vere run on 28 ~ch - ~ ~pr~, 1989. ~Sae ~re

8re presented

The samples vere �ollected end delLvered to HBL
Laboratories Inc. personnel. The experimental demise called
only undiluted (100~) etresm va~er. A lab v~cer �ontro1 (EPA
ha~d) vie run to provide quality assurence date. The lab rater results
vere 818o used as the �~para~ve da~a for 8tat*a~Lc8~ �omparLson8.

Bssed upon previous vet ~8~her test rtlu~tl~ ~ expected

Ceriod~phnia tests. After one dly Of exposure in thai
mos~ Cer~od~p~n£a ~re Jt~ll silva, so ve d~d not prepare d~ut~ont
8my of the test samples. All species vere tested v~th undiluted runof~

R0054734
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Hethods

Teat or|seSame vera neonates derLved from Ln-houee cultures.
Or~|~nsl hroodatock yes from EPA Dututh, receLved II ~e7, 1988 and
cultured in EPA moderately hard rater prepared vith NillioQ rater.
Samples of stream teat ~ster ~ere collected deil7 duriN| the teet~
lab control rater vsa EPAmoderstel7 hard

The teat yes ~n~t~attd ~th 6°8 hour old nestle detL~ fr~ thLrd
broods o~ ~ndLv~duJ~Z7 ~£~e~d broodoCock. Teet£ng ~e �~ducted ~th

vse 16 hour l~ght:8 hour dark. Teat JolutLons~ere reueved
�oncurren~ v~th transfers, veter qual~�7 ~eeureuents e~d eeeee~ot of
lU:V~Vl~ and reproduction. At each dail~ transfer, nay uedLa vere
~noculated vLth ~ood (2 drops o~ Cer~ods~hn~8 chov at~d I drop o~
Se~enasCruu culture, deneLt7 apptoz~uateZ7 2.5 X 10~

FoX,orang the Today test pet£od, sutvivaZ data yes
evs~ua:ed uJ~g the ptob~t method to c8~cuZace the 96-hour LCS0.
Reproductive da~a yes eve~ted using ~OYA end D~nett’s Teat after
�o~ ~£ng data h~ogeneLt7 by ~tt~ett’s Teat. Test �~Lt*ons
orS. sm d~ta ate s~r~zed LnAppend~x Table A-l.

Fac~ead H~nnov

Tes~ organisms vere ~a~ae, ~ees ~han 2G hours o~d, obcaLned
~n-house culture. A~ ~atvae ~re fro: the same spaniel; substrata, but
probabty ~ mutt~p~e opens. Ot~g~nat btoodstock vas ~tchsoed

Vii" ~P~ uode~ace~ ha~d (K~). T~. ~8~vte vert used ~u each
�on~a~ne~ ted the~e ~re three replicate �ontainers per �oncentration.
£ach ~arva~ �onta~ne~ yes fed three t~mes da~y v~h 7500~000
hatched A~em~a n8up~. Test temperature yes 2~ * 1oC~ and photoper~od
yes 16:8. D8~ renevt~ of 80Z of the test voZ~ �o/nc~dec ~th

of exposure, the test yes te~nated by idd~t~oo o~ fo~n to each
container. Su~v~nt Z8rvae vere dried and ve~ghed~ and ~m~sht data

D~nne~tOs Tes~. Prob~� 8~lys~s of sutural dace vii used to calculate
the 96-hour LCI. Teat �ond~t~o~8 ,nd organism data ar,t 8~ar~ged
appendix T~,
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600/9-78o018.

&11 el|a1
m~croscope. T~ea~nenc wre set up ¯

�oucLnuoue LII~o~Loo o~ ~00 fc/condleo

dl~ old 8~ock culture. Cultures
�onclusLon o~ Sea,inS, I~l~l~Cl~ analyses gets nsde o~

BJTtZettJl test vii used to

! 2
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V
Results and Conclusions

Date vie statistical17 enilTeed usin$ the liboretor7 vicar is the
couparLtive dic~t

vheu �oups~ed v~ch 2JboreCor7 racer �oucro~o. Foll~£nj pro~oco2
Su~de2Lne8, reproduction dJcl ~or Chose esup~ee vie ezcluded

no~ly d~i~r~buced (Shsp~ro-~ke8 Cent) ~nd ho~o~eneou~ (~r~e~*8 I
- 2.760). Subsequent ~OYA ~nd Dunne~’e ~tl~l shoed ~� ~he~e
8LJnL~cancly decreased 7suns production ~n s~pl, L-2 ~en �~p~red vLch

3.

Su~v~vel and ~rovch (dr~ ve~zhC) da~a are a~ar~zed ~:t Table 4, anddata for ~nd~v~dual replicate ce8~ �ontainers are presented ~n Table J,

Larval veighc data ~re ao~ally distributed (Shaplro-Vilke8) and
homogeneous (BarClett~ B - 11.89). Duane~c’e analysis va~, done on
un~rano~o~ed vei~ht data. ~ean larval ~i~hc in all sample8 ~eeted vie        -
8~;n~icanCly decreased in �~parieon rich larval veijht of laboratory
�ontrols. For this date sac, the nin~u= *isnificsnC d:~fferenc, vas
0.1~ 8r*~8, repreoencin~ a 17.9~ reduction in larva1 ~i~ht fr~ the

s~ar~zed ~n Table 6.
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Selenostrum
0

Grovth and environments1 monitoring data are o~rised la Table

~ecauoe of the large number o~ s~plee~ the toot vas ~a ~a
botches, lun tl Lnc~uded s~p~es ~ ~ L6 and LT. 1~ t2 Lac~uded

8nd ~ d.f. = 13.28). ~ere ~rt JLg~[~cintly decreJeed ¢e~.~ n~ber,
samples L~j LSj L6 8nd L7 vhen �ompared vLth grovth ~n ~ab vster
�O~tTO~l,

For lun #2, cell ~ber dot8 ~re ~o~ly d~ltributed
~L~kes) but yore no~ hougeneoue (Be~tZetto I o 16.8~). Dot8
~tJnJ[oruat~on (squire root~ lot, 8rce~n) dLd not �orrect, the
honogen~ty. Protocol guidance eu~eete thet Steel’o ~n~oe ~nk Test
be used to enilyze grovch dets~ bu~ Steel’s cin~� be used ~ten there 8re
~ell thl~ ~ replLcsces. Telephone Ju~dlnct ~ EPA CLncLm~�£ d~rected
~s to CrJnsfo~ ~he dat8 �o produce the Battletts B v81ue closest to the
cr~ca~ u~bet~ Bud use thJt trans[o~ed dot8 set to per~om
test. Squire root ttsns~o~st~ou produced ~ ~tt~ettos B va~ o[
�~pJted v~th ~ ct~t~�a~ B at 0.0~ v~ch 8 Sd[ o~ 1~.09,. ~nnett’s
enilTs~s vss done on the square root trss[o~ed data. ~ere vss no
I~gn~[~clnt de,reals number oenples $1, $2, end L3 vhen
�o=p~red v~th laboratory voter �ontrols. There yore
decreased cell n~bers in s~up~es S~ Ind L2.

q

i
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| V
0

I                         laura Clat8 Valley lIPS Saaple 03?7#

Icplicace Total 0 L". 1
I Sanple D~y t ¯ b � d ¯ f ¯ h l ] Toun8 &dul~e

~ 6 A 0 0 0 0 0 0 & ’ 2 12 lO 2Co.t:o! ~ 0 3 0 2 ? ~ 6 0 0 0 ]| 96 5 6 7 6 ~ - 6 6 6 6 Sl tt 7 7 7 9 10 7 o 7 10 10 8 75 J

i ~ ! 0 ¯ 0 0 2 2 3 0 1 9I.-2 5 0 2 - 0 2 0 0 0 2 0 66 10 0 * 1 4 0 0 5 1 & 26t 7 6 0 - & 8 4 4" 3 $ S 39

i ~* 3 2 3 2 3 2 2 ! :2 2 22L-7 ~ 0 0 0 0 0 0 2 0 8 6 16 106 8 S S 9 ? 9 S 8 0 , .1 10 2? 9 3 9 10 8 9 10 10 10 2 80 10!
Organism died prior to tes~ �ompletion

I
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V

Diseol,ed ~tee

Day I D87 2 ~7 3     ~7 6      Day 5      Day 6     ~7 7    -

Control 7.6 7.6 7.& 7.7 7.5 7.9 7.5 ?.6 7.6 7.5 7.7 7.6 7.6 7.1 -

s-I 9.1 7.5 8.6 7,6 ..........

8-2 8.9 7.~ 8.2 ?.6 7.9 ~.i

S-4 8.6 7.5 7.5 7.6 8.0 ?.7 9.1 7.6 ......

L-2 8.7 7.4 8.0 7,4 7.~ 7.7 8.7 7,6 8.~ 7.5 7.4 7.7 8.0 7.0

L-3 8.4 7.4 8.0 7.4 8.3 7.6 9.0 7.6 ...... --

L-A 8.7 7.5 8.6 7.5 8.7 7.8 ~.7 7.5 ......

L-5 9.7 7.~ 18.8 7.5 8.9 7.7 g.~ 7.6 ......

L-6 7.4 7.4 .............

~ L-7 9.8 7.4 9.3 7.4 9.6 7.9 9.4 7.6 9.4 7.5 9.8 7.7 9.8 6.7

*i- initial
~" ~i~a~ (j~s~ before renev81)                                                           _
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CERIOD~d~I~ - Eh’YIION~’~HTA2. lqONITOIIN~

Tee~e~acure (*C)

8-1 26 26 .....

8-2 26 26 26 ....

8~ 26 26 26.5

L- 2 26 26 26

L-3 26 26 26.5

L-& 26 26 26 25 -

L-5 26 26 26.5

L-6 26

L-7 26 26 26.5 2~

Alkelinit~/Hardness (as m~/1CeC03)

Control 87/120 87/120 87/120 87/120 87/120 87/120 87/120

S-I ~8/~6 ~8/~6 ~8/~6 ~/~6 ~8/~6 ~8/~6 ~8/~6

S-2 52/60 ~2/60 52/60 50/60 52/60 52/60 52/60

S-~ 2~0/165 200/165 200/165 200/165 200/165200/162; 200/165

L-2 35/~0 35/~0 3~/~0 35/;0

L-3 35/24 35/24 35/24 35/26 35/2~ 35/2~ 35/26

L-~ 295/583 295/583 29~/583 295/583 29~/~83 295/583 295/583

L-5 h2/32 h2/32 42/32 h2/32 42132 r>2/32 42/32

L-6 ~7/28 ~7/28 ~7/28 &7/28 ~7/28 ~7/26 ~7/28

L=7 155/176 1~5/176 1~5/176 i~/176 1~/176
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0

Test Dure~Lonz
? dsYs - 168 hours

-- 2PhotoperLodj 16 it 8 D
Jtert: 12 ~ceubet, 1988j lltO0 bouts

Test Conccntrctio~:
100~, �ontrol

Orsen~,~ ~r replace:e810

Source:

R0054746
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V
0

¯ L
S*leniatr~n |iols,ly

Teat gndpoiata: Grovth, (cell amber)

~hotoperLod= �o~iauoue llaht
L~Sht Xnten~ty= 600 * 60 FC

TeoC Vo~e~ 100 u2
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~ber o~ Su~vore

Control     2 10 10 10 10 10 10 10 10 0.46~
~3

10 10 10 10 10 10 10 10 0.3~

1 10 10 10 10 10 10 10 10 0.23~
S-I 2 10 10 10 10 10 iO 9 9 0.26~3 10 lO 10 lO 10 lO 10 lO 0.290

1 10 lO 10 10 lO 10 10 10 0.27S
S-2 2 10 10 10 10 10 10 10 10 0.23~

~
3 10 10 10 10 10 10 10 10 0.310

-1 10 10 10 10 10 10 10 10L-2      2 iO 10 10 10 10 I0 10 10 0.16~3 10 10 10 8 8 ? ~, 7 O.18S

1 10 10 9 9 9 9 9 9 0.2?0
L-3 2 10 10 I0 10 10 lO 10 10 0.27~3 iO 10 iO 10 10 10 iO 10 0.230

1 10 10 10 10 10 lO 10 10 0.2~L-~ 2 10 10 10 10 10 10 10 10 0.3303 10 10 10 lO lO 9 9 9 0.230

L-6
;

10 10 10 10 1 i 10 10 0.26010 10 10 10 lO 10 iO iO 0.260

1 10 10 10 10 10 10 10 10 0.3~0
L-7 ~ ~0 ~0 10 10 10 10 10 10 0.3~3 10 10 10 10 10 10 10 10 0.300
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V

Con~ro~ 330 300 300 30~ 3~ 310

L-2 80 ~ 80 82 80 80

L-3 55 55 58 58 57 55 ~8

L-5 90 90 ~ 80 85 ~ 85

L-6 70 70 72 73 70 72 70

L-7 360 360 350 360 ~0 360

Temper,tu~e (°C)

Contro~ 2~. ~ 26 ~6 26 26 2~

S- 1 26 26 26 2~ 2~. S 2~       2~.

S-2 26 26 26 2~.8 2~.~ 2S 25.~

~-2 26 26 26 2~.8 2S.5 ~

L-3 26 26 26.5 ~ 25.5 ~ 25.5

L-5 26 26 26.5 ~ 25.5 ~

L-6 26 26 26.5 2~. S ~. S 25

L-? 26 26 26.5 2~ 25.5 ~
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V
T~BLZ ?

0

¢ellm/~1% 206 8~t~ 6 ~r,

Con~ro2 2.&6 2.59 2.~ 2.~6
~m~ 1.~3 1.59 1.67 2.S6

~

L-5 1.17 1.07 0.15 1.06 ~

L-6 0.0066 0.0178 0.~89 0.0111
L-7 2.12 2.23 2.17 2.17 +

Tsb2ed X~ value (pc0.01, df*4) o 13.28 ~OVA F (Csbled) ,J 3.~8

.Tempertture (’C)

Control 24.4 24.8 24.6 23.9
_. L-4 24.4 24.8 24.6 23.9

L*~ 24.4 24.8 24,6 23.9
L-6 24.4 24.8 24.6 23.9

L-6 6.9 70
L-7 8.0 360
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Test Yy~: Static Daily |a~sl

Test Duration: 7 days - |68 bouts
Temperature: 25 ¯ leg
Photoperiod: 16 ~8 8 D
Start: 28 ~rch~ 1989, 11:~

Test Vol~e: 500 ul
Dilution Water: ~t &pp~cable

Test ~terisl: ~nt8 Clara V#lle~
TtJt Concentrations: 100~ control~ Repli~ates:

3
Otjsn~sm8 ~t rep%/cate: 10

Test Species: P~uephales pr~la8
Source: in-house ~u~ture
~e: ~2~ houro
Culture ~atet: ~chlorineted Tap
Diet: Artemi~ ~upli£

~t
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MARINE BIOASSAY LABORATORIES
,2:),

WAT$ONVtLLlr CA
~)4) ?24.4522
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Zntroduct~on

&a part of the Santa Clara Volley Ilou-Poi~t Source Ftogreu, toxicity
teotLuS uust be carried out ou vate~ 8~pleo collected du~l~S both
veJther (~our t~s) and ~t ~sther (tv~ct). Dr~ ~sthe~ trial require
dale7 coZlect~on o~ viter e~p~es 8t the fou: otrem star,one

d~bi8 (ievertebtett)~ ?ieep~elte ptoeelee (fish) 8~d ~elenJet~u~
Ct~t~O~Ut~ (p~Snt).

~e Cer£oda~h~ 8~d ~£~hsle8 tecta s~e o~ea dsys ~e d~st~

oo~utLons v~th nev~oco~ected test verst e~pZeo. ~L17 ~LlectL~e

~e three bLoseeeye ~re ~r~o~ed �oncurreet17. Dephn~de end fLeh
yore run on 13o20 Dectnber~1988 vhL~e eZgae ~re tested on 1~17

~e o~p~e8 ~re �o~lected and delivered to ~L b~ ~L
~e ez~er~euts~ deoi~ cs~ed ttet~uJ o~y undLluted (100~) atree8 vste~.
& lab vater �ontro~ (E?~ uoderstel~-hJrd) yes rue to p~o~,Lde qusZLt7
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~ethods

Test or|asians yore neonates derived from in-house cultures.
Or~$ine~ broodltock vii frol EPA Duluth, received 11Nly, ]988 end
cultured in EPA uodernte]y herd voter prepared vLth Hi]]ioQ rater.
Samples of screen test rater yore collected dei~y duri~ the test, nod
�ootro~ voter via ZPA~o~erate~y hard

The test vas initiated vith 4-8 hour old neonates derived tram thirdbroods of individually maintained broodstock. Ttstin$ vos conducted vith

16 hour linht:8 hour dark. Test solutions ~re t~u~e~ daily, uocotteotv~th trensfers~ voter quality ~8sur~euts sad IootJoN~ of lU~vl~ ~d

~product~o~. At each diily trmnsfer, o~ued~e ~re inoculated rich food
drops o~ ~eti~#~hnia chov and ~ drop o~ ~elensstt~ culture, de~ity

aPproxLa#tely 2.S X ~0~ cells/al). ~ollovins the 7-diy test period,
8urv~v~l da~8 yes statistically evaluated us/u~ the probLt method to
calculate the 96-hour LCS0. EeproductLve data vns eval~l:ed usL~ ~OVA
and Duunet~’s TESt after �onfL~nS data ~ojtueLty by krtlett’s Test.

Yathead ~nn~ ~tvse

probably from uu~�~ple spa~s. Or~j~nal br~dsCock vas ~rchased

1988.Scre~ ~est rater s~p~ee yore �o~ected ~teoh e~ch d87. Control verst
v88 EP~ aoderste~ bard (~i~). Ten larvae ~re used Ln each test
�ontainer and there ~te three replicate .      "

�ontemners ~r �oncentration.

yes 16:8~~ ren~8~ o~ 80~ o~ ~he ~ee~ vo~ �oincided vL~b

exposure, the test vas terminated by addition of ~otna~La to each
conta~ne~. Su~iv~uj la~ae vote dried and ~/8hed, and ~t~sht data ~re
ecac~ac~call~ eva~uaced ueLn8 Ba:~lecc’s TeeC fo~loved b~ ~OVA and
Do,nest’s Test. ProM~� ~a~ys~s o~ surv~va~ data vii used to ulculate
the 96-hour LCI. Teec �ondAc~o~ and orsaaLsn data are e~rLsed
ap~ud~z Table A-2.                                    .

~eleuastr~

A~Ia~ assays ~re conducted Ln sterile 250 u~ Ztte~yer
Preparation o~ ~he nucrLen~ nedL~ ~ol~ed 8uLde~nes oe~ forth Ln
6~0/9-78-0~8.
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Cer~odaphn~a                                                                               L

8na~ysed ue~nJ the laboratory rater ms the �~parat~ dac~

hours exposure. The 96shout L~SO for Cer~odaphn~8 LJ :*100~ ~or
s~p~es ¯

leptoduct~ou dJt8 ~re datelined ~o ~ ~8eue~s by ~rtlett’o
teat, v~th i I va~ue of 0.~76. TabledZ"    value for h d.f.
9.~88. &HOVA end Dunnett’e ttl~ vere performed on the
reproduction data. For these data, the u~u~ s~guLf£caut dLffere~e
8.15 yunna per adult, tepreeeut~ut 8 ~S.3Z reduction of

yunna produced be~en any ecre~ vJ~er 8nd ~he lab velar �ontrols.

Crovth and enviro~ent]l uonitori~ data are elrLaed in Table 7.

The lab rater 8forth (cell number) data vere set equal to IOOZ
8rovth, and ctl! numbers in each stream sample vats transformed to

R0054765
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~ >100% of all atreau aauplaa.
T

Cell number dita v~re houo|eaeoue (|artletta | ¯ 0.9276 va tabled X2 .~
value st poO.O5 and & d.f. - 9.688). ~OVA end Duanetta 8aalTate v~ra
done on the untransfo~ued data. ~ere vas no 8~8nfLcent decrease Ln uean
cell n~bers in 8n~ of the o~rean s~ples ~ea �~pared vith I;t~th ~n lab

2
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S,n~, CI,:a Vslle7 ~?S Ssup~, t33~

�ontrol ~0 333 320 350 ~5 ~0 330

S-I 7~0 ?75 800 SO0 ?90 7~)0 790

802 1100 1150 1100 1100 1100 1:~0 1~0

8-3 800 800 100 800 800 900 ~0

8-3 1~25 1~00 1~00 1a50 1a50 la~

Tenl~erscure (*C)

CouCrol :2S.O 25.S 24.5

S- 1 2~. 0 25 ¯ 5 24 . S 2&. S 24.0 :~S. 0 24.0

~-" S-2 25.0 25.5 24.5
~

8-3 2~.0 2~.5 24.5 24.5 2~.0 2~.0 24.0

- S-4 2~.0 2~. 5 2~. 5 24.5 2~. 0 ~.0 2&.O

~ntrol 82/114 80/110 7~/110 68/105 70/1~ 1’0/110 72/110

~ S-3 ~8/3~0 ~0/3~0 210/30~ 27S/328 2~0/33~ :~0/320 ~0/338

R0054770
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0

PAI’t~ NXIOIOW LNtV,~

S~t8 �lara Valle~ ~S Sample t33~

I-1 10~ 100 100 100 100 100 ~7
802 100 100 100 ~0 87 83 83 O. 3606
S03 100 100 100 100 100 100 97 0.~022
S-~ 100 100 100 17 93 13 90 0.~28

2

Pot

~rtlett~e I - &.674 ~OV4 I (calcuIs~ed) - 4.9S~TsbXed Z va~ue (~0,0~, & dr) ~,488 ~OVA F (~sbled) * 3.&8

R0054771
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SUIVlV~ ~ ~V~ D~Y ~I~

~ple leplicit, Day 0 De7 I De7 2 D8~ 3 D87 & Day 5 D*7 6 Day 7 Vei~ht (~)

I                 1 10 10 10 10 10 10 I0 10 0.~1~
Coo~rol 2 10 10 10 10 10 10 10 10 0.~1~

~ ¯ 3 10 10 10 10 10 10 10 10 O.&O00

1 10 10 10 10 10 10 10 10 0.~00
~~

S*I 2 10 10 10 10 i0 10 10 10 0.6200
3 10 10 10 10 10 10 10 9 0.~111

1 10 10 10 10 10 10 10 ~~ .-~ ~ ~o ,o ~o ,o ~o ~o ~o ~o o..oo
I - ~ ~o ~o~o ~o~o ~o ~o ~o o..oo

~ ~ ~o ~o ~o ~o ~o ~o ~o ~o o.~
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Disoolved_.~yte~

�ontrol 8.1 6.8 8.2 ?,2 8.0 6.5 8.3 6,? 8,~ 6,8 ~8,2 6,2 8,6 6,8
8-1 ~.~ ?,~ 9,3 ?,1 8,6 6.6 9.* 6.5 ~,5 ~,0 9,0 5,1 ~,J 6,5
S-2 ~,6 7,3 ~,7 7,2 8,8 6,6 J,4 7.1 ~,6 7,3 ~,5 6.~ ~,6 7,1    -
8-3 8.6 7,2 9.0 7,0 8.6 6.7 9,2 6,9 9,3 7,0 ~,S 6,3 9.3 7.1
S~ 8.5 7.0 9.1 7.1 8.6 6.6 9,0 6,9 9,3 7,1 8,5 i,O I,t 6,6 .

R0054773
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8°1     9.4 7.1 9.3 7.1 8.6 6.6 9.4 6.S 9.S 7.0 ~.0 5.8 ~.8 6.5

’ ( ° (i~al (~umc before re~81)

~     2
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continued
0

7~0 77, 800 800 7,0 7,0 7,0

25.0 23.5 ~4.5 ~6.5 ~4.0 25.0

3921572 390/52S 3~0/528 3601320 350/$20 355152S ~0/518

3081290 ~0/350 2101305 2751328 2901335 ~01320 ~0/338
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V

Cells/el ¯ 106

Co==~ol 1.?03 2.013          2.277       1.998
- 28o! 3.530 3.6~5 3.275 3,683

8-2 6.260 6.180

8-3 2.510 2.950 2,880       2,780
8-6 2.195 1.970 1.910 2.02,5 ,

¯srclett~s | (calculated) ¯ 0.92?6 £~OVA F (calculated) ¯ 57.08Tabled X" value (p¯O.OS, dreW) ¯ 9.688 ~OVA F (tabled) o 3.68

Teaperetur, (*C)

Control 2~.0 ~.5 26~3 26.5S-I ~.0 25.5 24.3 2~.58-2 25.0 25.5 26.3 26.5

~ ~ value ~nductivit7 ~o./~)
~ntrol 8.1 ~0S-I 8.6 750S-2 8.6 1100S-3 8.6 ~0S-6 8.3 1625
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MARINE BIOASSAY LABORATORIES

WATSONV~LLF. CA 9~7~

3 S~£CI~S BIO~SAT ~S~TS:

DRAFT

Prepared for

_ KINh’£TIC 1.~ORATORZ£S~ INC.
Santa Cruz, C81ifornia

HARIR[ BIOASSAY ~BO~TORIES DIVISION
TOXSC~, INC.

MBL

A DIViSiON OF TOXSCAN. INC
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All el|el counts vere usde usnuelly vLth ¯ heuJcytoueter and

0microscope. Treatment Stoup, end �ontrols vere set up vith ¯ miniu~m of
three replicates. Testing yes conducted in an env~roe--ent¯l (:h~uber vlth
continuous ill~in~t~ou o£ 400 ft/candles at 24 * 20C .for 96 bouts. All                   ~
test ~8JkS ~rt i~culated rich 8pproz£~te17 ~Z lO~ cells/ml ~r~ a 4
dsy old stock culture. Cultures ~:e ohJken t~ce da~17 by ~nd. g~n

densities to deteruLne ECSG �oncentritLons ueLn8 the Prok,£t Nethod.
Be~ett’8 ttl~ vii used to �ouf~ ~uojenelty o~ vtr~ance I~ter vh~ch                   ~

L
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Results end Conclusions

Ceriodaphnta

nnalyzed using the laboratory rater us the ©omparstive dgttmt ("control").

Analyolj of mortality data by Yisher’s Exact Test shoved thac
S-2 produced statistically significant uor~alLcy vhen ©~pared vith
laboratory rater controls (Yishers b value o 3). Fo~lovin$ prate©el
guidance, reproduction date ~rom S-2 vere ~ot included in subsequent
a~etietica~ analysts.

|eproduction data vere found co be no~ meresT17 distributed
(D’Agostino’a D value - 0.239?). Critical D values ere 0.21655 to 0.287~.
Da~a �ould mac be normalized by any transformation (Square root, log~ or
arcsinVrZ-’), and subsequent analysis yes done by the non-parametric Steel’s
Hany-One Rink Test. The tabulated critical rank s~m value for eel0 end
km~ is 76. Rank sums ~or S-l, S-3, S-~ and S°S all exceeded 76~
indicating that reproduction in Chess staples was not significantly lover
than ~n the laboratory control rater.

Environmental monitoring data ere tabulated end presented in Table 3.

Yathead Hinnov Larvae

Survival sad sro~th (dry veisht) data ere summarized ~n Table ~, end
date for individual replicate CesC �ontainers are presented in Table
There vas not enough sample from S-S to do the fa~head m~nno~ b~oassay~
and only $-! through S-6 vere included ....

Larva! veizht data vere determined to be normally d~sCributed
(Shpiro-Wilk~s test), and homogeneous, vith s Bartlett’s B value of 0.979.
The tabled X" value for & d.f. at p=0.01 is 13.28. Subsequent ANOVA and
Dunnetca analyses vere done on the untransformed ~eisht date. There
no significant decrease in mean larval veisht in s~mples S-1, S-2, S-3 and
S-~ vhen compared rich the veight o~ d~lut~on rater �ootrols.

Environmental monitorial data ~or ~athead mlnnov Iarvae ere
s~ariaed in Table 6.

Selenastr~

Grovch and enviroc=meutal monitoring date ere s~marlzed ~n Table 7.

Cell number data ~ere normatl~ distributed (Shapiro-~ilkes) and       -
homogeneous (Lartletts ~ o 0.927~ vs tabled X value at paC,.O! and 5 d.f.
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;ntroduction

As p~rt of the Sents Clefs Valley l~on-Point Source Program, toxicity
testing suet be carried out on meter semples ~ollected du:ing ~th dry
vesther (four times) ~nd ~t ~sther (tv~ce). Dry ~ther tests require
da~ly cotlection of vster e~ptee a~ stre~ 8tatLo~. Her ~8ther tests
v~11 ~ conducted using ~ Jingle ¢mpoeLte e~ple o~ runoff rater ~or the
dally reuev8ls. ~ie test is the Jec~d o~ ~our dry ~ather tests.
tozLc~ty tests are conducted, utLlLging Ceri~aphn[s dubis (L~ertebrste),

~e Cer/odsphnle end P~uephalee tests are s~en dsys Ln duration, and
are etat~�-reneval protocols, requiting dally replacement of test
solutions vith nevl~-�ollected test rater 8~pleo. D8~1~ cc)~lecti~s of
etre~ vate~ ~e ~de onl~ du~ng the flint ~o ~ya o~ the test ~.
On the second day It become cleat that an unexpected ~a~noto~
L~inent, end the inclusion of eto~ runoff in our "dry ~sther"
vas not sppropriete in te~s of the study objectives. ~e decision
agde, ~here[ore, to �ollect enough s~ple on Dsy 2 (our last dry day) to
perfo~ dl~l~ renevsls ~or the r~J~nder o[ the ?~gy test ~rL~. Zn
s~gry~ va~er �o~ectLons ~re ~de onZy on Days I and 2 o~ the teat
period. ~8ter �ollected on Dey 2 yes stored it 60C for the r~£nder
the ?-dty teO~ per~od, 8nd dgL~ renev81s on diys 2-7 vere do~e using
stored rater.

The ~hree bLossoays ~re ~rfo~ed concurrently. DgphnLds 8nd
vere run on 3-10 February, 1989 vh~e elgee vere tested on 3-7 Febr~ry,
198~. ~e~hods, results and data ire presented ~n the folZ~nK

The samples ~re �ollected and delivered to ~L by ~L personnel.
The experimental design called testing only ~d~luted (100~)~ltream rater.
A lab rater �ontrol (EPA moderately-hard) yam run to provide qualLty
¯ sgurgnce da~s. The lab va~er results vere also used as the

R0054780
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Hethods

Ceriodaphnie

Test organisms vere neonates derived from in-house cultures.
Oriainal broodstock yam from EPA Duluth, received 11 Nay~ 1988 and
cultured in EPA moderntcl7 hard rater prepared vith MillL-q rater.
Samples of strcn test valet vere collected doily during that tests mud Zmb
�ontrol rater yam EP~ uoderntel~ hard (~11~-q).

The test vss initiated v~th 6-8 hour old neonates derived frau third
broods of ind~viduall7 wintc~ned broodstock. Testing van conducted vith

16 hour l~8hc~8 hour dark. Te,~ 8olu~o~ ~re ~en~ed deJ+~7~ �oncurren~
v~h ~ranefere~ ve~er quality meaeurmeu~e and 8oeee~en~ of survival end
reproduction. AC each dl~7 Crans~er~ nay ued~8 vere i~cultCed vi~h
(2 drops of Ceri~sphni~ ch~ and 1 drop of SelenaoCr~ cuZture~ density
approximately 2.5 X 10" ceZ~e/uZ). FoZlovLnS the 7-day test per~od~

circuit,s the 96-hour LCS0. Reproductive date van evaZ~ted using
and Dunnett’e Test 8fret �on[i~ng data homogeneity by BartIett’o Test.

Fathead ~nnov ~rvse

house culture. All larvae ~re from the ease epa~nl eubstrtte, but
probabI~ fr~ multiple operas. Orizins2 broodeCock vas ~rchased fr~
Thomas Y~sh Fa~s, San ~,fael, C,~iforn~8, ,pprozi~cely ~arch of 1988.
Scre~ ~esc vJ~tr 88mpIee ~ere �o~ecced ~resh each day. ConcroI
yam EP~ eoders~eIy hard (~i-~). Ten ~arvae ~ere used ~n each
�on~l~ner and ~here ~re three replicate �ontainers ~r concentration.

hatched Artemis naup~. TtIC temperature v88 25 * 10C. end photo~r~od
~as 16:8. Ds~y teneval of 80~ of the test vo1~ �o~nc:~ded ~ith
env~ro~en~st monitoring ~nd assessment of survival. After seven days of
exposure, the test w8J teru~n8ted by addition o~ ~orma~n to
~onta~ner. Surv~v~n& 18rv8e vere dried and ~ei&hed~ 8~d ~e~sht d8ts ~ere
sts~8t~a~7 evaluated us~nE Bsrtlett’J Test ~ol~o~ed by ANOVA and
Dunnett’J Test. Prober 8nslys~s o~ surv~vsl data vs8 used to �Jlcul8te
the 96-hour LCI. Test ~ond~t~ons and orKan~su data are s~r~zed
ap~nd~x Table

Selenastr~

A~Eal ~ss~ys ~re �~-a,scted ~n 8ter~e 2~0 m~ 7t~e~eyer flasks.
Preparation of the nutrient ned~ [o~ed ~de~ineJ let forth ~n EPA-
600/9-78-0~8.

R0054781
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C£R~ODA~qZA - £1~’VIROI~I~AL MONITOitlNG
SauCa Clara Valle~ ~S S~pll ~3

ni*~olved ~len

2"2 2’2 2"2
CoaCrol 7.7 7.5 8.S 7.9 8.3 8.0 8.0 7.8 S.8 8.2 8.0 8.1 8.8 7.2

S*I 9.3 7.4 9.4 7.8 7.2 7.9 9.4 7.8 9.1 .8 9.9 7.1 9.9 6.7
~-2 10.0 7.4 10.4 7.9 9.8 7.9 10.I 7.8 10.2 8.0 10.6 7.4 10.8 6.4
8-3 8.2 7.4 10.4 7.8 10.0 7.9 9.6 7.7 9.6 7.9 10.6 7.5 10.6 6.8
S~ 7.8 7.4 8.9 7.8 8.8 7,9 8.9 7,6 9.4 7.9 10.2 7.4 ZO,2 7.2
S-5 8.~ 7,4 10.4 7.8 10,0 7.9 9.6 7,7 9.6 7.9 10.6 7.5 10,6 6,8

2
Control 7.8 7.4 7.9 ¯ 99 8.0 7.9 8.0 _

S-I 9.0 8.6 8.8 8.8 8.8 8.6 8.4
S-2 8.5 8.5 1~.4 8.2 -8.3 8.3 8.~

S-3 8.2 8.3 8.4 8.4 8.4 8.4 8. J

8.0 8.0 8.0 8.0 8.1 8.0 7.7

S-5 8.2 8.3 8.4 8.4 8.4 8.4 8.1
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data. There vas oo eignficant decrease in scan cell n~mbers in any of the
0stres~ ss~pXes when �~pared v~th growth ~n Xab va~er �ontroXs, There

2

2

q
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S’u’t~l~ OP I~PIODUCTZON AJTO SU’RVZVA~, ~01
SsnCs Clara ~sl~ey ~S S~ple #3~33

Toga1Yo~n8 Ptoduced/lepl~�l~e g Surveys1
~ ¯ b � d ¯ ~ ~ ~ ~ ~ (n

Control 18 17 23 19 18 19 18 20 12 1~ ’100

S-I 35 ~ 39 ~ ~ ~1 39 ~ 28 33 100

S-3 29 29 30 32 12 32 29 32 28 25 100

S-~ 37 ~ 28 35 3 29 32 32 27 33 100

S-S 29 16 28 16 26 ~9 25 28 26 27 100

¯ - ~ulc died prior �o cee~ �~pIe~ 2For Survival D8~8

Fisher’8 Ex~�~ Test - Critical b vllue = 6

Fo~ ReF~oduc:~ve

O’Agos~no’s O (c81culs~ed) - 0.2397¯             Steel’s Cr~�~.ctl Rink Su~
CtLt~c81D interv81 (tsbled) o 0.26~5-0.287~    S~eel’s R~nk Sum £ot ~11 s~mples ~ -

~ ~t~ vere ~ot uo~lly d~strlbu~ed 8nd could not be ~o~lliged b7
t:ane[o~,�~on. Dsta vere 8nslyzed by Steel’s Hsny~e ~nk Test.

,1
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1 lO 10 10 10 10 10 10 9 0.~000
I~ Control 2 10 10 10 10 10 10 9 9 O.~kO
~ 3 10 10 10 10 10 10 10 10 0.4000

~ 1 10 10 10 10 10 10 10 9 0.3770

S-I 2 10 10 10 10 10 10 10 10 0.35~0
3 10 10 10 10 10 10 10 10 0.330~

1 10 10 10 10 10 10 10 10 0.3900
~ S-2 2 10 10 10 10 9 9 8 8 0.4370
~ 3 10 10 10 10 8 8 8 8 0.3500

1 10 10 10 10 10 10 10 9 0.4110
S-3 2 10 10 10 10 10 10 9 9 0.45S0

-~ ~ 10 10 10 10 10 10 7 7 0.4000

1 10 10 10 10 10 10 I0 9 0.4770
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D~ssolved ~Seu (mr/l)

Control 7,7 7,~ 8.~ 7,5 8,3 7,6 8,0 7,0 8,8 7,0 8.0 6,7 8,8 6,6

S-I 9,3 7,3 9,4 7,3 7,2 7,2 9,4 6,7 9,1 7,1 ~,9 7,3 9,9 6,8

S-2 10,0 7,6 10.4 7,5 ~,8 7,~ 10,1 7,1 10,2 7,5 10,,6 7,0 10,8 7,1

S-3 8.2 7.5 10,4 7,3 10,0 7,2 9.6 6.4 9,6 7,1 10.,6 6,9 10,6 7,0

S~ 7.8 7.2 8.9 7,2 8,8 7.0 8.9 6.4 9.4 7.0 10.2 6.6 10.2 6,5

i~Iti~

p~ Vslue (units) ._ ;

Control 7.8 ?,4 7,9 ,99 8.0 7,9 8.0

S-I 9.0 8.6 8.8 8.8 8.8 8.6 8.4 |~

S-2 8.3 8,3 8.5 8.5 8.5 8.4 8.2

S-3 8.2 8.3 8.4 8.4 8.4 8,4 8.1 ~

S-4 8,0 8,0 8.0 8,0 8.1 8.0 7,7 E

$-5 8,2 8.3 8.4 8.4 8.4 8.4 8.1 -
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~ TkSL£ 3 o �ontinued V

Control 280 ~ ......

~ S-I 530 1180

$-2 1090 1060 ......

S-S 7~0 79S .........

Temperature (’C)

J~ Control 25.0 2~.0 2~.0 2~.0 2~.0 2~.0 2~.0

S-2 2~. 0 2~. 5

~.
S-3 2~.0 2~.5           2~.5 2~.5 25.0 25.0 2~.0

S-4 2~. 0 2~. ~ 2&.

~ Control 76/102 76/102

S-I IB0/22~ .............

J S-3 280/370 .............

~ S-~ 280/370

L
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S~u~a Clara V~lley~S ~ple t3~33

~sn Larval

Control 100 1~ 1~ 100 100 97 93 0.~1~7
S-I 100 100 100 100 100 100 97 0.3537
S-2 100 100 100 97 97 87 87 0.3923
S-3 100 100 100 100 100 87 83 0.~220
S-~ 100 100 100 100 100 97 90 0.~77

For Larval ~e~ht Data

3mrtlett~s ~ - 0.979 ANOVA F (¢mlc:ulmted) ,, ~.08Tabled X value (p’0.01, 4 dr) - 13.28
~OVA F (tabled) - 3.48

R0054789
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Cold’cedric7 (~ho8/~)    S~�8 C18r8 V, lle7 ~S S~ple P3~33

Control 280 2~ ~ ~ ~ ~
~ S-I 530 1180 ~

S-2 1090 1060 ~

~ ~*~ ~320 1100 ....
t~ S*5 7~0 79~ ....

i~ Control 2S.0 2~.0 24.0 24.0 24.0 2~.0 2~.0
~ S-1 2~.0 2~.S 24.~ 2~.5 25.0 2~.0 25.0
)~ S-2 2;.0 2~.S 2~.S 24.S 25.0 25.0 25.0
~r S-3 2~.0 24.5 2~.~ 24.~ 2~.0 2~.0 2S.0

~ 25.0
~ S-~ 2~.0 24.5 2~.5 24.5 2~.0 2~.0 2~.0
~, Alka~n~�~/Ha~dness (as m~/1CaCO3)

~ Control 76/102 76/102 -~

[ s-~ -~/.o ...... _. _. _.

280/370 ............

L
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GF.O~’I4 A.~ £h~IROh~Eh~A~ I~OHITOi~INO DA~A
Clara

Cello/ul X 106 ~ft~r 96

Cootrol 2 ¯ 59 2 ¯ 66 2.61

8-~ 2.~1 ~.67 2.66 :t.58

8-2 5.06 5.04 5.40 ~. 17

S-3 2 ¯ 90 3.33 3.68 3 ¯ 30

S-4 2.13 2.17 2.08 2.

S-S 3.20 3.58 ~.~0 3.73

~r~lect~o 9 (celculaced) - 1~.83        ~OVA
T~bled XZ value (p-0.Oi~ d[-~) e 15.09 ~OVA F (~sbled) - 3.11

Tempereture (’C)

Control 25.6 25.1 25.0
S-1 25.6 2~.1 2~.0 2~.8
S-2 25,6 2~.1 2~.0 2~.8
S-3 25.6 25.1 25.0 :~.8
S-~ 25.6 25.1 2~.0 2~.8
S-3 25.6 2~.1 25.0 2~.8

Zn~al ~H Yalue and

Control 7.9 280
S- 1 8.8 48O
S-2 8.5 1060
S-3 8.4
So4 8.0 1100
S-5 8.5
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Test £ndpo~ats: Crovth, (cell ~unber)
Test ~rac~on: & da~s~ 96 hours
T~rature: 2~

Start: 3 ~e~r~ry, 1989, 13:00 hours
~n~sh: 7

Test Containers: 2~0
Test Vo~e: 100
D~Iution Water: Noc AppILcsbIe

Talc Concentrations: 100~, Control
~ ~ep~cstes: 3
Orli~Sul per repl~cate: I0,000/:1

Test Species: Selenas~r~
Source: Zn-houae culture

Culture Water:               EP~ ~oder#teIy Bard

2
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TA~LZ A-!

Test Type: Stst~e Dslly liners!
Test Endpoints: Survive1, |eproduction
Test Duration: ? days - 168 hours
Teupereture: 25 *
PhotopetLod: 16 ~: 8 D
Start: 3 Febr~ry~ 1989, 10:00 hours
Finish: 10 Febr~ry~ 1989j 10:00 hours

Tilt CoutlLner,: Ios pllstLc cups
Test Vol~e: 15 ul
D~lut~on ~ittr: Hot Applicable

Test ~Ceria1: Santa C~Irl ValIey~S - Dry Veather t2
Test Concentrations: 100~, controls
# Replica~ee~ 10
Orjan~sus per replicate:

Test Species: Cer~odaphn~s dubS8
Source: in-house culture
Age: 6-8 hours
Acclamation/Culture ~a~er: [PA ~oderately Hard (~lli~)

Selenas=r~, Ceri~aphnia

2

q
L
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V
T~.DLY. A-2 O

Test TFpe: StatLc Daily
Test Endpoints: Survival. Grovth _
Test DuratLon: 7 days - 168 hours
Teuperature: 25 ¯
PhotoperLod: 16 ~j 8 D
8tart: 3 february, 1989~ 12:00 houtll

- 2

Test Volune: 500 nl
Dilution Waters ~ot Applicable

Test )t~terial: Santa Clara Valley NPS - Dry Weather t2
Test Concentrations: 100Z, �ontrol
t Eeplicates: 3
Orsanisns per replicate: 10

Test Species: P~mephales Frouelas (Fathead u/nnov)
Source: in-house culture
ASs: <2~ hours ~

2
Culture Waterz DechlorLnated Tap
D~et: Arteui._.__~ nauplii -

--

I
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testinZ must be carried out on rater samples �ollected du]~n& bach dry
vesther (four tines) 8rid vet veether (trice). Dry veather tests require
dally �ollection of voter samples et stres= 8titions. Uet veJther tests
rill be conducted using s sinzle �oupos~te as=ple o[ runof[ voter ~or the
daily renevsls. This test is the thLrd o[ four dry veether tests. Three
toxicity tests ire conducted, util~glng Ceriodaphnie dub~a (|.nvertebrste)j
P~ueFhsles Fro~elas (fish) and Selensstrun cspricornutmn ~plant).

The Cer~odsphn~a and P~ee~hale8 tests ere seven days ~n duration, and
are stati�-tansy81 protocols, requiring da~ly teplaceuent of ttlt
solutions v~th nevly-collected trot rater samples. DeLl? �ollectio~ of
stream voter vere ~de by ~Lnnet~� ~boratorLes (~Z)

The three bLoasoays vere perfo~ed �oncurrently. DsphnLds end ~Leh
ve~e run on 9-~6 AptLY, 1989 vhL2e 8~gie ~re tested on 8-12 Apr~j 1969.

The exper~uen~a~ design called ~or testing only undL~uted (100~) 8trt~
va~er. A 18b rater �ontrol (EPA moder8te~y-hatd) vJs run to prov£de
qua~:y assurance dial. The lab voter results vere also used as the
�~para~ve data ~or i~Jt~8~c4~ �~par~sons.

2

q
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Methods

~eriodaphn~a

Test organisms were neonates derived from in-house cultures.
Original broodotock van from £PA Duluth, received II Nay, 1988 and
cultured in EFA moderately hard water prepared with Hilli-Q water.
Samples of stream test water were collected daily during the trig, and lab
control water van ~PA moderately hard (~illi.-~).

The test vie initiated vith &-8 hour old neonates derived from third
broods of individually maintained broodstock. Testing yes conducted with
1O individuals per treatment, each in individual plastic cups �ontsinLng
15 ml of test solution. Test temperature van 25 ¯ 1°C and photoperiod
16 hour light:8 hour dark. Test solutions were r--shewed daily, concurrent
with transfers, water quality measurements and assessment of survivs! and
reproduction. At each daily transfer, new media were inoculated with food
(2 drops of Ceriodaphn~ chow and I drop of Selenastru~ culture, density
approximately 2.5 X l0v cells/m1). Follov~ng the ?~day test period~
survival data van statistically evaluated using the probit method to
calculate the 96-hour L¢50. Reproductive eta was eve’.aged using AHOVA
and Dunnett’s Test after confirming date homogeneity ~ Bartlett’s Test.
Test conditions and organism data are 8~arized in Appendix Table

Fethead M~nnov Larvae

Test organisms were larvae~ less than 2~ hours old~ obtsined from
house culture. All larvae were from the same spawning substrata, but
probably from multiple spawns. Original broodstock was purchased from
Thomas Fish Far~s, San Rafael, California, approximately March of 1988.
Stream test we..r samples were colin:ted fresh each day. Control wa~er
was EPA moderately hard (~illi-Q). Ten larvae were used ~n each test
�ontainer and there were three replicate containers per concentration.
Each larval �onts~ner was fed three times daily with 750-1000 newly-
hatched Artemis nauplii. Test ~empersture was 25 ÷ 1"C~ and photoperiod
was 16:8. Daily renewal of 80Z of the test volum~ coincided with daily
env~rortmentsl monitoring and assessment of survival. After seven days of
exposure, the test was terminated by addition of formalin to each
�ontemner. Surviving larvae were dried and weighed, and weight data were
statistically evaluated using Bartlett’s Test folloved by AHOVA and
Dunnett’s Test, Probit analysis of survival data was used to
the 96-hour LCI, Test conditions and organism data are ,s~ariaed in
appendix Table A-2,

Selenaatrum

Algal assays ~re conducted in sterile 250 ml Erlem, eyer flasks.
?reparation of the nutrient medium followed guidelines set forth in EPA-
~0~/9-78-018.

R0054797
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(40~) 724-4522
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DRAFT

P~epared

KINNET~C ~ABOP.ATORIES, INC.
S~nt~ Cru~, California

P~epared by

~,RIN£ 8IOASSAY ~ABORATORIES DIVISION
TOXSCA~ I~C.

W~tsonville, Californi~

A?RIL, 1989

MBL

A DIVISION O~ TOXS~A~
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All alga! counts vere made manually vith 8 hemacytometer and
microscope. Treatment groups and controls vere set up vith s minimum of
three replicates. Testing yes conducted in an env~ro~ental chamber vith
continuous illumination of &O0 re/candles at 2& * 2*C.for 96 hours.

day old stock culture. Cultures vere shaken t~ice daily by hand. Upon
conclusion of testing, statistical analyses vere made of final cell
densities to determine ECS0 concentrations using the Probit Method.
Bartlett’s test yam used to �ouf~ru homogeneity of variance after vh£ch
Dunnett’s test yam used.

R0054799



mLc:oscope. Treatsent Stoups and controls vere set up vLth ¯ s~nis~ o~
three replicates. Testing yes conducted in en enviromental chuber vith "r
�ontinuous illumination of ~00 re/candles at 24 ¯ 2°C.for 96 houri. All
test flasks ~e innoculated vith epproxisstely ~X 104 cells/s1 frm’a 4 -
day old stock culture. Cultures ~re i~ken trice dilly by hand. U~n

densities to detersine ECSO concentrations usinS the Prob|.t Hethod. - ,4
Sirtlett’l test vii used to oonfi~ hosogsnelty of verience slier vhich
Dunnett’s tilt vii used.

2
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V
AS! st|s! counts vere made menu¯fly vith ¯ hemecytoueter

microscope. Treatment Stoups and �ontrols vere ¯at up vith ¯ minimum of
three replicates. Testing yes conducted in In enviro~entel chamber vlth
continuous illunin¯tion of ~00 ft/�¯ndles It 2~ ~ 2"C .for 96 hours. All

Ltest [lasks ~ere inn¯col¯ted with approximately X 104 ¢ell.s/ml fro~’¯
day old stock culture. Cultures ~ere shaken trice daily by hand. Upon
conclusion of testing, ¯tetlsticel analyses vere n¯de el [inel cell
densities to determine ECSO �oncentritions using the Probit He¯hod.
Bartlett’s test vss used to confirm homogeneity of variance after vhich
Dunnett’8 test vas ultd.
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Resultl and

Ceriodsphnie

leproduction end survive! data for Ceriodephnle are eu~narised in
Table 1, and 8re presented in full in Table 2. Date vere statistically
anslTzed ulin| the leboretor7 rater 88 the ©o~peretive datum ("�ontrol").

~elyais of mortality dee8 by Fisher’s Exact Test shmred thee sample
S°4 produced stetistic811~ signi[~csnt mortality vhen �ompared vith
laboratory rater �ontrols (FLshera b value o 3). Fol~ovlnj protoco!
8uidence~ reproduction date from So4 vere not incZuded in subsequent

Reproduction date vere found to be norue~l~ distributed
(D’~gost~no~s D test) end homogeneous (Bartlett’s B e 9.81)..

None of the samples produced I~nifiCl~t~y decreased young production
vhen compared v~th laborecory rater controls.

Env~ror~ental monitoring data are tabulated and presen~:ed in Table 3.

Fathead H~nnov Larvae

Survive1 and Sro~th (dry ve{ght) data are sm~sr~sed ~n Table 4, led
data for ~nd~v~dual repl~¢ete test �onts~ners ere p~esented ~n Table
The~e yes not enough simple from S-5 to do the fathesd uinnov
end only S-1 through S-4 ~ere included.

Larval ve~ght data ~ere determined to be norusl~y d~str~buted
($hap~ro-;~l~e$ teat), and homogeneous, v~th 8 Bartlett’s I value of 3.85.
The tabled X" value for ~ d.~. at p’0.0! ~s 13.28. Subsequent A]qOVA end
Dunnetts analyses vere done on the untrans~or~ed veight dJl:e. There
~o s~gn~f~cant decrease ~n mean larval ve~iht ~n J~mples S01, S-2, and S-~
vhen �ompared ~th the ve{&h¢ o~ d~lut{on vatec �ontrols.    There
s~&n~f~cantly decreased 18rye1 ve~&ht ~n sample

Environmental mona�orang data for fltheld u~nno~ larvae
8~ar~xed ~n Table 6.

Selenastr~

Grovth end env~ro~ental man,taring data are e~r~ged ~n Table 7.

Cell number data vere norma11~ d~sC~buced (Shap~rooV~lkes) and
homogeneous (Bartleccs B ~ 5.86 vs tabled X" value at p’0.01 and 4 d.f.
13.28). ~OVA and Dunneccs analyses vere do~e on the un~rat~sfo~ed
There yes no *~gnf~cent decrea,e ~n seen cell u~bers ~n samples $1, S2
and S3 vhen compared v~ch gtovCh ~n lab vi~er contrail.    There vere
*~gn~f~¢sn:ly decreased cell n~be~s ~n sample S-4.

R0054802
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Control 25,0 25.5 25.0 26.0 23.0 25.5 26.0

8-I 25.0 25.5 25.0 26.0 24.0 :LS,0 26,0

S02 25.0 2~.5 25.0 26.0 24.0 :~.S 26.0

S-3 25.0 25 5 25.0 26.0 23.5 24.5 26.0

8-& 25.0 25.5 2~.0 26.0 2~.0 2~.0 24.0

Alk~li~t~/Esrdness(as ~/1 CsC03)

~.trol 60/100 65/~0 67/100 67/1~ 65/100 67/102

~-1

~-2 275/~7~ 300/~85 359/5~0 366/590 352/625 3~;2/5~

I-3 200/320 210/320 27~/330    252/~ 350/3~ 27~/336

J~ 390/42~ 390/435 ~/~50 512/~32 ~2/~0 ~25/~60 550/~0

R0054804
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0
L

S~"tARY OF I~£PRODUCTXOHA~ SURVXVALFOR

Total Yount Produced/lep~/ca~e                  ~ Survival

ConcroX    ~6    1~    20    1~    2~    15    14    17    18    17        100

S-3       29     31     25     28    26     31     ~0     1~     29     19         100

For

Bartlett’s B (calculated) - 9.81 ~OVA F (calculJ~ed) ~ 9.9J
~abled x~ vaJ~e (p-0.0~, dF-3) - 11.35 ~OVA F (Tabled) - 2.86
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~ta Clef8 V*IIe7 ~S ~ple t3838

6 3 & 3 0 3 & 4 0 ~ 2 27 105 0 0 2 5 6 0 1 & 0 6 20 10C~cro2 6 6 6 6 6 7 3 A 2 S 3 ~ 107 ~ 9 9 10 8 8 5 12 9 8 86 10

4 3 3 4 4 5 5 4 4 3 4 39 10         -S ! XO 0 7 8 11 13 S 11 0 66 10S°l 6 9 0 10 ¯ 0 0 0 0 0 13 32 97 25 IS 25 - 16 18 17 lS 14 13 138 9 -

S 0 - 8 5 0 1! lO 7 6 0 47 9$-2 6 ? - 0 0 4 0 0 0 ¯ 6 17 8 -? 3 - 6 2 6 lO 9 8 - 4 48 8

4 4 4 4 4 4 4 5 3 3 4 39~ 0 II 0 12 10 12 lO 0 0 0 ~$°~ 6 lO 0 lO 0 0 0 lO I! 12 10 6~7 I~ 16 11 12 12 1~ 15 0 14 1~ 120      10

4 2 5 3 5 ~ 3 4 4 4 4 39 I0
$°4 ~ ~ 0 ¯ 0 0 13 0 ¯ ¯ IS 437 ¯ 3 o .Z ¯ ¯ ¯ . . ¯ 3

¯ = Adult Died
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IOAN PERCERT SUltVIVAJ. (n-30) ~ ~ ~V~ DIY ~I~

Santa Clara Valley ~S Sample #3838

Control I00 100 100 97 97 97 ~7       0.5200

S-I 100 97 97 97 97 97 97 0.~833
S-2 100 97 97 97 97 97 97
S-3 lO0 100 97 97 97 97 97 0.~00

100     100     100     100     100     100     100       0.~00

For Larval ~e~� Data

Tabled X2 value (p’O.Ol, h dr) - 13.28            ~OVA F (tabled)

R0054807
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FATKEA~ MlNlqOg LARVAE
SUIVIVAL ~ LARVAL DRY ~IGHT DATA

Santa Clara Valle7 NPS S~ple t3838

N~ber o~ Survivors                  ~an Larval

Control 2 10 10 10 10 10 10 10 10 C.3 10 10 10 10 9 9 9 9 0..~00

1 10 10 10 10 10 10 10 10 0.~600S-I 2 10 10 9 9 9 9 9 9 0.~003 IO 10 10 10 10 10 I0 10 0.5~00

1 10 10 9 9 9 9 9 9 0.~:30S-2 2 ~0 ~0 20 ]0 ~0 ~0 ~0 ~0 0.48003 20 20 ~0 20 20 20 ~0 20 0.~300

2 ~0 ~0 ~0 9 9 9 9 9S*3 2 10 lO 20 10 ~0 lO ~0 20 0.49003 ~0 10 lO ~0 ~0 20 ~0 20 0.~900

~ ~0 lO ]0 20 ~0 ~0 ~0 ~0 0,~900S-4 2 10 10 10 10 10 10 10 10 0.~500
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Tk~LE 7
S£L£~L~STR~ CAPRI COR/41ffUH

GRO~ ~ ~IRO~ ~NITOKIN~ DATA
Santa Clara Valle~ ~S S~ple 03838

Cell~/nl I 106 ~er ~6 houro
~ ieplice~e 1 replicate

Control 3.10 3.02 3.11 3.08

S-I 3.13 3.~7 3.10 3.23

S-3 3.03 2.96 3.97 2.99

~artlett~s ~ (�~lcul~ted) - ~ 8~ ~OVA F (calculated) - 181.6
Tabled 12 value (p-0.Ol, df-~ 13.28 ~OVA F (tabled) - 3.h8

Te~perat ~re (*C)

Control 26.2 2~.3 2~.8     2~.~

S-2 26.2 25.3 2~. 8

S-~ 26.2 25.3 2~.8

I~t~al ~X Value and Conduc~ivit~

~ pH value Conducc£v~t

Control 8.0 27~

S-3 8.1 780
S-~ 8.0 1~00

R0054809





R0054811

!



u~



Test EndpoLnts: SurvLva~ |eproducc~on
~ Test Duration: 7 days - 168 houri
I Teuperature: 2S +

Photoperiod: 16 ~s 8 D
Start: 9 April, 1989, 11:00 houri~d
Finish: 16 April, 1989, 11:00 houri

2
" Test Voluue: IS ul
~, Dilution ~ater: Not Applicable

¯ -. Test ~aterial: Santa Clara Valley HPS - Dry Weal:her t3
,, Test Concentrations: IOOZ~ controll

# replicates: 10
~ Orjanis~| per repllcate: 1

’’ Test Species: Ceriodaphnla dubil
Source: in-house culture

,-. Acclinstion/Culture Wirer: EPA Hoderate~y Bird

.,
D~ec: Se~enJscr~, CerLodaphn~a

R0054813
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-- Telt £ndpoLnts: Grovth, (cell Bumbar)

_ PhocoperLod: ConTinuous ~Lsht
Lishc 2ntensity: 400 ¯ 40 FC
Start: 8 Ap~’L~. 1989, 13:00 hours
Y£n~sh: 12 April, 1989, 13:00 hours

Test Containers: 250 u! ~rlenmeTer ~188k~
Test Volune: 100 uZ

Test Concencroc~on8: 100~, Control
t Replicates: 3
OrjsnLsus per replicate: 10,000/m1 ~nnoculaCed

Test Species: Se~enascr~ capr~cornuC~
SouTce: In-house culture
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l B720115A-F CON-2

V,,’
I USGS STATION NO. 11168800

LOS GATOS CREEK AT
I LINCOLN AVENUE AT SAN JOSE, CA

1
I,’

!
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i

t t t ~nn~o ¯ LOS GATOS C AT LINCOLN AVE AT SAN JOSE C/~_IF

Flow ~ Temp ~ Tutbidil¥ rl~ 0~) (~anic C ~ Alkallnily
DATF: {CIS) (llmohs) ~ (d~ C) ( mgll ) (NT(I} (m~ll) (% s~l) Im~ as C) (~ as CaCO3) (~ as CaCO3}

0111~11980 II0 0 315.0 7.1 14 0 190.0 34,0 9.8 6.7 130.0 94.0
0112911981 39 0 256 0 7 5 I1 5 150.0 44,0 104 96 6.9 99.0 78,0
0110511982 41.0 204.0 7.8 I! 0 1~0.0 180.0 10.5 95 6.2 67.0 74.0
0112111982 1.7 225.0 7.9 7.5 120.0 8 O 11.3 95 4.3 Ol.0 72.0
0111911893 9.7 245,0 8,2 9 5 140.0 5.7 11.3 99 4 0 100,0 84.0
0112711983 400.0 109 0 7,8 11.5 120,0 440.0 10.6 9~ 5.~ 60.0 72.0
02~2011980 202.0 192,0 7.0 12.0 120.0 500,0 10.4 6.2 79.0 67.0
0211711982 9.4 3210 0,6 140 190.0 9.2 10.7 103 5.5 140.0 110.0
0210611983 561.0 2360 ~.0 11.0 140.0 130.0 11.2 102 4.2 100.0 90.0
0212811984 5.0 3590 9,1 14.0 200.0 1.9 12.6 123 2.5 150.0 124.0
02/1311986 45.0 420.0 ~.2 12,0 260.0 190 10.5 97 190.0 137.0
0212411986 59.0 160,0 ~.1 13,0 120.0 500.0 10.7 101 05.0 6~.0
0310611980 32.0 272.0 7.0 12.5 160.0 99.0 10.3 6.1 110.0 99.0
03/3011902 251.0 296.0 0.2 11.0 160.0 32.0 11.2 102 3.4 1300 108,0
0310111983 2600,0 217.0 O 0 12,0 140.0 460,0 II.0 4.~ 96.0 84.0
0311711984 3.4 307,0 ~.6 14,0 1O0.0 3,0 12.1 116 4.1 140,0 113,0
0311011985 128 ) ~6.0 ~.2 14.0 49.0 55.0 10,0 ~7 31.0 25,0
0311111966 551.1 2200 ~,2 14,0 140.0 130.0 10.7 104 97.0 03.0
0411211983 10.~ 317.0 9,6 14.5 180.0 2.2 I~.~ 163 2.3 130.0 ll0,0
05106~1980 1.0 323,0 ~.2 15.0 190,0 !.3 10.1 100 4.2 110.0 73.0
05117119~3 52.0 275.0 O.O 1~,5 170.0 ~.7 12.5 120 1.~ 130.0 110.0
0813011903 1.6 206,0 ~.5 230 I~0.0 0.O 11.4 13~ 2.0 130.0 II0,0
0910011902 1.0 295.0 7.~ 23.5 100,0 I.S ~.3 ~ 2.0 130.0 104.0
1112011979 0.7 407.0 ~.2 I1.~ 240,0 ’ 6.G I1.I ].~ 150,0 110.0
t 111711901 2.2 25~.0 7,~ 1~.~ 150.0 2.2 ~.0 ~ 14.0 73.0
12130119~1 3.~ 400,0 ~,4 14.5 240.0 1.0 11,2 110 3,5 120.0



LOS GATOS C AT LINCOLN AVE AT SAN JOSE CALIF

Flow ~ Temp 1T~ Tu,bidil¥ m (l~ O~g,~nic C 11..I Alkalintly
Pe,od {cls} {llmOhs) pH [de~j C) { m.qll ) {Nit)) |mqll) (% saZ| |mq/I as C] {~as CaCO3} {~ as CaCO3~

All
Mean 197.3 273.0 8.1 13.6 163.4 106 0 II,0 107 4.9 111.5 89.8
CV 2.62 0,29 0.07 0.26 0.28 1.67 0.13 0.16 0.53 0.29 0.26
n 26 26 26 26 26 26 26 2t 22 26 26

~nlh

~ 1.5 333.0 8.0 13.5 IgS.0 4.4 10.1 89 10.3 lll.S 84.0

Jan 86.5 263.0 7.8 I 1.4 154.? 101.9 10.7 99 5.3 99.6 80.0

F~ 146.9 281.3 8.2 12.7 171.7 206.7 II.0 10S 4,~ 124.0 99.5

Ma~ch 511.9 246.1 8.4 ~3.1 ~47.0 111.6 11.7 116 4.2 104.9 87,4

May 26.5 299.0 8.5 15.8 180.0 S.0 11.3 114 3.0 120,0 91.5

~ 1,3 2905 8.1 23.3 180.0 1.2 9.9 116 2.S 130.0 107.0

Wlnler
Nov-April 230.6 269.0 8.1 12.5 160.4 124.7 I1.1 105.4 $.4 109.0 00.0

n 22 22 22 22 22 22 22 17 10 22 22

Summer
May-Sopl 13.9 294,$ 0.3 19.5 180.0 3.1 10.9 114.8 2.0 12S.0 99.3

n 4 4 4 4 4 ¯ ¯ 4 4 4 4



! t t 60800 - LOS GATOS C AT LINCOLN AVE: AT ,~AN JOSE CAtlF

Tol.~l        Di.~ N,If~lnn [)is. Total Tolal To1.11

Flow Phosr)hofOuS O,tho P Iloron Iron NO;~.NO3 Ammonia, Organic N ORG,NH3 Nitrogen
DATI~ [cl~,) |m~lll as P) {m~lll as P) (m~.ll as I1) |mq/1 as re| |m_qll as N| |m~l as N) |m~/I as I~ |m~j/I as N) (mq~l as N|.

0 /12/t900 1100 0 14 0 OR 70 0 4000 0.85 0.07 1.20 1.30 2.20

0 12911901 39 0 0.12 0 06 40.0. 40.00 081 0.10

0 10511902 41.0 0.16 0 09 40.0 59.00 1,20 0.11 0.65 0.78 2.00

0 12111982 1.7 0.08 0 06 60.0 52.00 0,60 0.13 0.55 0.73 1.30

0 11911093 9,7 0.05 0 01 50 0 30.00 0.33 0.06 1.10 1.40

0 12711903 400 0 0.75 0.08 40,0 150.00 0.67 0.06 1.10 1.30 2.00

0212011900 202.0 0.50 0.06 SO.O 160.00 1.10 0,04 !.50 1.70 2.60

0211711902 9 4 004 0.02 60,0 75.00 0.65 009 0.58 0.67 1.30

0210911903 561.0 0.16 007 4’~,0 19,00 0..12 0.10 0.92 1.00 1.30

02/2011904 5,0 001 00I 70.0 33,00 0.10 0.04 0.35 0.40

0211311996 45,0 0.12 0.07 O0.O 49.00 0.12 0.59 0.70 1.60

02/24/1986 59.0 0.24 0.02 30.0 84.00 0.05 1,10 1.20 2.00

03106/1900 32.0 0.12 0.04 60.0 20.00 0.51 0.01 0.70 0.77 1.30

03/3011902 251.0 0.02 0.03 60.0 10.00 0.40 0.12 0.42 0.$2 0.92
03101/1963 2600.0 0.66 0.03 40 0 130.00 0.30 0.12 1.70 1.80 2.10

03/1711904 3.4 004 0.04 50 0 14.00 0.14 0.02 0.26 0,30 O.SO
0311011985 129,0 0.38 0.18 20.0 44.00 0.34 0.15 1.40 1.60 1.90

0311111906 551.0 0.23 0.02 50.0 96.00 0.02 0.43 0.50 1.20
041121190," 18.0 0.03 0.02 70.0 17.00 0.10 0.06 0,61 0.70

051061198(: 1.0 0.01 0,00 160.0 10.00 0.02 0.03 0.03 0.93 0.97

0511711983 52.0 0.04 0.01 50.0 16.00 0.10 0.07 0.19 0.30
0813011983 1,6 0.01 0.01 SO.O 7.00 0.10 0.03 0.20
09108/1902 1.0 0.03 0.01 70.0 10.00 O. 13 O. 14 0.70 1.00 1. I0

1112011979 0.7 0.02 0.02 1 I0.0 10.00 0.33 0.97 0.34 0.43 0.76
1111711981 2,2 O.OO 0.06 60.0 4900 0.40 0.15 0,46 0.57 1.00

1213011981 3.9 0.07 0.05 130.0 I0.00 0.90 0.07 0.54 0.66 1.70



1116~800 - LOS GATOS C AT LINCOLN AVE AT SAN JOSI:: CALIF

Total        0is. Ntlt( .x~len ~i$. Total Total TotalFlow Phosphorous Oflho P Boron Iron NO2,NO3 Ammonia Organic N OFIG,~M-13 NilroflenPeriod (cls) (m.q/I as P) (mq/I as P} (mf!/I as R) |m,(l/I as Fe) (m_q/I as N)(m(I/I as N) (m(]/I as N) f _mfl/I as N) (m,(]/I as N|
All

Moan 197.3 0.16 0.05 6!.9 47.46 0.46 0.08 0.75 0.85 1.49CV 2.62 !.26 0.86 0.49 0.93 0.?$ 0.54 0.55 0.52 0.38n 26 26 26 26 26 23 26 23 25 21
Monlh

Nov 1.5 0.05 0.0S 85.0 29.50 0.40 0. ! 1 0.40 0.50 0.88
Jan 86.5 0.20 0.06 (:1.4 54.43 0.78 0.09 0.81 0.98 1.77
Feb 146.9 0.18 0.04 55.0 70.00 0.54 0.07 0.84 0.95 1.80

March 511.9 0.21 0.05 500 47.29 0.30 0.07 0.79 0.80 ! .32
May 26.5 0.03 0.01 !0S.0 13.00 0.06 0.0S 0.5! 0.62 0.97
Se~ 1.3 0.02 0.01 60.0 8.50 0.12 0.09 0.76 0.60 1.10

Wlnlel’
Nov-April 230.6 0.18 0.0S 58.2 54.1 0.54 0.08 0.77 0.09 1.54n 22 22 22 22 22 19 22 20 21 19Summer
May-Sepl 13.9 0.02 0.01 82.S 10.0 0.09 0.07 0.60 0.01 1.04

n 4 4 4 4 4 4 4 3 4 2

C V ,, Coeffk:enl ol Vadallon
n . Sample numbe~



.~lntion # ! ! tG8800 - LOS GATOS CREEK AT LINCOLN AVE. AT SAN JOSE CALIF

Zn Zn Pb Pb OJ Cu As As
Flow Dissolved Sodimenl Dissolved Sedimonl Dissolved Sediment Dissolved Sedimenl

DATE (cfs) (1~ .q/I) (liglgm) (Izg/I) (llglgm) (11 .qll) (l=glgm) (llgll) (llglgm)

01/05/ 982 41 10 80 6 60 2 20 ! 5
01/271 983 400 4 60 I 50 3 10 1 4
021201 980 202 20 100 6 150 2 30 1 5
02/131 986 45 18 2 2 1
02/24/ 986 59 10 1 1 1
081301 983 1.6 6 30 I 20 2 10 1 3
09108/ 982 I I0 30 1 . 20 2 9 1 15

All
M~an 107.1 11.1 60.0 2.6 60.0 2.0 15.8 1.0 6.4
CV 1.36 0.53 0.51 0.92 0.89 0.29 0.58 0.00 0.76
n 7 7 5 7 5 7 5 7 5

Winler
Mean      149.4 12,4 80.0 3.2 86.7 2.0 20.0 1.0 4.7

n 5 5 3 5 3 5 3 5 3

Summer
Mean 1.3 8.0 30.0 1.0 20.0 2.0 9.5 1.0 9.0

n 2 2 2 2 2 2 2 2 2



Slalion # I I 68800 - LOS GATOS CREEK AT LINCOLN AVE. AT SAN JOSE CALIF

Fe Mn Mn AI AI CbFlow Sedimenl Dissolved Sodimenl Dissolved Sedimenl Sediment
DATE (cls) (pgll) (pgll) (pglgm) (pgll) (pglgm) (pglgm)

01/0511982 41 13000 10 270 30 6500 100112711983 400 8500 11 200 130 50000212011980 202 6200 0 240 170 60 2002113/1986 45 6 20
0212411986 59 10 3008130/19~:3 1.6 5500 I 170 10 3200 100910811932 1 3200 10 110 10 1900 10

All
Mean 107.1 7280.0 6.9 ! 98.0 57. I 3332.0 12.0CV 1.36 0.51 0.68 0.31 1.14 0.76 0.37n 7 5 7 5 7 5 5

Winler

Mean       149.4 9233.3 7.4 236.7 76.0 3853.3 13.3n 5 3 5 3 5 3 3
Summer

Moan 1.3 4350.0 5.5 ! 40.0 I 0.0 2550.0 l 0.0n 2 2 2 2 2 2 2



Station # 1116880~, - LOS GATOS CREEK AT LINCOLN AVE. AT SAN JOSE CALIF

(U Q:I Cr Cr Hg Fig Ni ~
Flow Dissolved Sedimenl Dissolvod Sodimenl Dissolved S~limenl AS NI) Sediment

DATE (cls) (pq/I) (ll.q/gm) (p .q/I) (pglgm) (pgll) (pglgm) (0106,5) (pg/gm)

01/0511982 41 l I <tO 30 <0.1 0.07 <tO0 <l
01127/1983 400 <l <t <tO 20 <0.1 0.06 <100 <1
02120/1980 202 0 I 0 20 0.1 0.03 0 0
0211311986 45 <1 <10 <0.1 <100
0212411986 59 <1 <10 <0.1 <100
0813011983 1.6 <l <1 <10 10 <0.1 0.04 <tO0 <1
0910811982 1 <1 <1 <tO 6 <0.! 0.03 <100 <!



t ! ! 68n00 - LOS GATOS C AT LINCOLN AVE AT SAN JOSE CAt.IF

Total Total Total Total Total Tolal Total Tolal Tolal Tolal
Dlazlnon 2.4-0. Lindane Malalhion Chlo~d.-me DOO DOE DOT Oleld~in Heplachlo~

DATE (pgll) (poll) (pgll) (pgll) (p011) (pgll) (pgll) (l~gll) (pgll) (pgll)

o2/2o/198o 0.02 o.ol o o o o o.ol o o
0|10511982 0.03 0.02 0.0! 0.13 0 0 0 0 0 00910811 982 xO.OI 0.02 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <O.OlO
0112711983 0.03 0.0| 0,02 0.01 0.! <0.010 0.0! <O.OlO <0.010 <0,010
0411211983 0.01 0.03 <0.010 <0.01 <0.| <0.0|0 <0.010 <0,0|0 <0.010 <0.0100813011983 0.01 0.02 <0.010 <0.01 <0.1 <0.010 <O.OlO <0.010 <0.0|0 <0.0100211311986 0.1 0.03 <0.010 0.01 <0.1 <0.010 <0.0|0 <0.0|0 <0.0|0 <0.010



LOS GATOS C AT LINCOLN AVE AT SAN ,lOSE CAI_IF

N~phth.’dPoe$ Total Tot.~l Tol,’~l Tot.d Tot,~l Tolnl Total Tol~tl

Polychloi’ ~ Ald~’,n End~’-,,,l~n End.n Elh, on Chlo~’ Fpo~,id~, Olychlor Melh~,l Pal’alhion

13AIE (p911) (pg/I) (I,gII) |l’.qII) (pq/I) (pq/I) |ligll) (l~gll) (pgll)

0;)/20/t 980 0 0 0 0 0 0 0 0 0

0110511982 0 0 o 0 0 0 0 0 0

0910~I1982 <0. I0 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01

0112711983 <O. tO <0.1 <0.010 <O.OlO <O.OlO <0.01 <0.010 <0.01 <0.01

0411 211 98::) <0.10 <0.1 <0.010 <0.010 ,�0.010 <0.01 <0.010 <0.01 <0.01

0813011 983 <0.10 <0.1 <0.010 <0 010 <0.010 <0.01 <0.010 <0.01 <0.01

0211311986 <O. lO <O.I <0.010 <0.010 <O.OlO <0.01 <0.010 <0.01 <0.01



1 t t 611~oo - LOS GATOS C AT LINCOLN AVE AT SAN JOSE CALIF

ToI-"I Total Total Total Total Total Total
Uethyl Trilhlon Mttex Perlhane To.aph~,ne Tiilhion 2.4.5-T Silvel

E)ATE (~g/t) (l~g/I) (l~g/I) (l~g/I) (~gli| (pg/I) (l~g/t)

02120/1980 0 0 0 0 0
0110511982 0 0 0 0 0 0 0
0910811 982 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01
0112711983 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01
0411211983 <0.01 <0.0| <0.1 <1 <0.01 <0,01 <0.01
0813011983 <0.01 <0.0! <0.1 <1 <0.01 <0.01 <0.01
0211311986 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01





11 ! r, Rr, r,O - LOS GATOS C AT LAFIK A AT LOS (_’;ATO,~ ¢ALIF

Flow Cox/ Temp ~ Tu~hidily 130 []D O~ani¢ C 11! Alkalinily
D^1~ (cfs) (i, moh,;) p!! (dnc] C) ( mqll ) (N Ill) (mqll) {% sat) (m~q/I as C| |n-~j,¢ a~ CaCO3) (mq/I as CaCO3}

0111711979 34.0 339.0 7 5 10 0 2000 8.9 1500 I10.0
0111211980 211 0 347.0 7 2 19 5 230 0 37.0 10 2 5.9 170.0 130.0
011;)9119~]1 600 343 0 7 2 I1 0 190.0 46.0 10.5 96.0 8.2 140.0 110.0
01105119112 192.0 182.0 7 O 10 0 I10.0 240.0 10 O 97.0 6.3 84.0 74.0
0112111982 16.0 366.0 7 8 R.5 210.0 24.0 10.O 93.0 4.2 170.0 143.0
0111911983 33.0 308.0 7+7 1~5 180.0 27.0 10.9 94.0 3.8 140.0 110.0
0112711983 I08.0 177.0 7.7 !0 .5 130.0 340.0 10.4 95.0 5.6 81.0 74.0
01/1511985 2.2 608.0 8 0 8 5 370.0 250 9.2 79.0 2.1 290 0 246.0
01/29/1985 2.7 588.0 7.9 9 0 350.0 20.0 9.2 00.0 3.6 270.0 236.0
01129/1986 2.7 556.0 8.0 11.5 340.0 1.5 8.0 74.0 2700 185.0
0211411979 24.0 388.0 8.4 12.5 240.0 7.6 180.0 120.0
02/19/1980 294.0 170.0 7.6 12+5 100.0 7300 10.2 7.1 73.0 63.0
0211711982 43 0 303.0 8.0 13.0 170.0 56.0 10.2 96.0 5.2 140.0 112+0
02/0811983 656.0 232.0 7.9 11 0 140.0 140.0 10.9 100.0 4.6 100.0 88.0
0212811984 24.0 355.0 8.5 12.0 210.0 3.2 10.6 99.0 2.9 1600 133.0
0210811985 159.0 178.0 7.7 I1.0 II0.0 43.0 9.7 89.0 77.0 60.0
0211311986 47.0 443.0 8.2 11.5 270.0 20.0 9.8 90.0 210.0 153.0
0212411986 485+0 156.0 8.0 13.0 120.0 400.0 10.2 98.0 86.0 67.0
0311611979 17.0 410.0 8.3 13.5 250.0 11.5 190.0 140.0
0312711979 68.0 372.0 80 14.5 230.0 9.8 170.0 130.0
0310611980 369.0 271.0 7.3 12.0 160.0 I10.0 10.6 11.0 120.0 89.0
0310511981 17.0 394.0 7.3 11.0 240.0 7.4 9.9 91.0 0.2 180.0 140.0
0312711981 18.0 396.0 6.1 13.0 240.0 12+0 9.6 01.0 9.S 180.0 140.0
0313011982 388.0 297+0 8.0 10.5 180.0 33.0 11.0 99.0 3.6 130.0 107.0
03/0111983 1240.0 204.0 7.9 12.0 130.0 380.0 10.6 99.0 4.1 90.0 82.0
03117/1984 290 346.0 8.3 13 5 210.0 8.0 9.0 86.0 $.6 160.0 129.0
03!!0/!985 10.0 436.0 8.4 13.0 260.0 7,8 ii.4 109,0 200.0 145.0
0311111986 649.0 228.0 8.2 14.0 130.0 120.0 10.1 99.0 97.0 74.0
04112/1983 66.0 288.0 8.4 12.5 180.0 17.0 t0.6 100.0 1.8 130,0 120.0
0412611979 21.0 387.0 8.1 15.5 230.0 9.8 170.0 120.0
0512311979 1.3 397.0 8.4 25.5 250.0 12.1 200.0 1300
0510611980 23.0 316.0 8.2 165 200.0 9.0 9.9 I02.0 7.2 150.0 120.0
051191198! 2.1 413.0 7.7 16.0 270.0 0.8 6.0 61.0 7.3 190.0 150.0
0511811982 31.0 293.0 8.2 15.0 190.0 8.1~ 9.7 07.0 2.2 140.0 118.0
0511711983 96.0 273.0 8.3 14.5 170.0 15.0 9.9 97.0 1.7 130.0 110.0



05/13/1986 29.0 279.0 6,3 16.0 IflO 0 20.0 8,9 91.0 130.0 108.00GI1211984 21.0 353.0 8.3 19.0 210.0 1.5 8.2 89.0 2.8 1600 133.00611311985 430 5060 8.3 21 5 310.0 61 8.0 92.0 2400 IGg.007/3111979 13.0 387.0 7.7 21.0 240.0 0.9
160.0 130.00711611980 30.0 298.0 7.4 16.5 190.0 13.0 9.2 9,5.0 2.7 140.0 120.00711411981 12.0 437,0 8.0 22.5 280.0 I.S 6.9 81.0 S.O 200.0 150.00712011902 32.0 269.0 8.1 20.0 IBO+O 4.1 8.5 94.0 2.8 1400 116.0

0711211983 60.0 301.0 8.2 17.5 170.0 5.0 8.9 94.0 1.9 130.0 110.00711011984 23.0 366.0 8.3 21.5 210,0 3.9 7.7 88.0 2.8 160.0 131.0
07/24/1985 13.0 563.0 8,1 24.0 340.0 1.6 6.7’ 01.0 260.0 198.0
07/22/1986 27.0 299.0 8.4 20.5 180.0 2.9 8.S 95.0 130.0 117.008/3011983 46.0 292.0 8.1 19.0 180.0 3.3 8.4 91.0 2.0 140.0 110.0
0812711984 43.0 363.0 7.7 19.5 210.0 5.0 8.3 91.0 3.3 170.0 130.0
09/0411979 28.0 399.0 8.2 21.0 240.0 8.4 180.0 120.0
0911011980 74.0 318.0 7.0 19.0 200.0 4.4 8.8 4,1 150.0 120.0
0910111981 11.0 488.0 7’.6 22.0 300.0 1.5 6.8 79.0 3.4 220.0 160.0
09/0811982 63.0 279.0 7.8 17.5 170.0 3.0 9.2 97.0 2.S 130.0 106.0
09/1111985 2.2 554.0 8.0 17.0 330.0 3.5 6.4 67.0 250.0 194.0
0912311986 5.5 365,0 9.1 18.0 210.0 1.3 7.1 76.0 160.0 144.0
1 II2011979 10.0 446.0 7.5 13.5 300.0 1.8 9.5 11.0 230.0 160.0
1111811980 16.0 392.0 8.3 13.0 220.0 2.5 11.0 104.0 6.2 17,0.0 ISO.O
11/1711981 31.0 37’7’.0 7,9 15.S 240.0 15.0 9.0 91.0 15.0 170.0 130.0
1111611982 53.(~ 341.0 8.3 13.0 210.0 3.3 9.S 01o0 2.0 150.0 130.0
1213011981 0.8 459.0 7,7 12.0 2}’0.0 3.0 7.0 66.0 S.O 210.0 180.0



~t~r, nr, r,o . LO.,~ GATOS C AT LAFIK A AT lO~ GATO,~, CALIF

Dis
flow Cond T~p 11)S Tuwh*tlity ro O0 Org. anic C Tl-t Alkalinityenrind (cls) (I, mohs) pH (~t~!_ C) ( m_qll ) (NIU| (refill| 1% sat) Imq/l as C| (,TM~,’; aS CaCO3} (m(j/l as C~CO3|

M,..~n 104.0 354.4 O.0 14.9 216.~ 5R5 9.3 90.5 4.9 1627 128.4~.V 2.01 0.29 0.04 028 0.29 ? :)9 0.15 0.11 0Sit 0.31 0.29n 59 59 59 59 59 51 59 46 39 59 59

Mr)nlh

Nov 27.5 389.0 8.0 13.8 242.5 5.7 9.8 95.3 8.8 180.0 142.5

Jan 60.9 388.5 7.7 10.2 234.5 75.9 9.6 86.0 5.! 179.5 145.3

F~b 216.5 278.1 8.0 12.1 170.0 198.9 9.9 95.3 $.0 128.3 99.5

Match 261.0 331.1 8.0 12.7 200.9 77.2 10.4 96.8 5.5 149.7 117.8

May 29.7 357.4 8.2 17.7 223.3 8.7 9.2 89.9 4.2 167.8 128.7

July 26.3 367.5 8.0 20.4 223.8 4.6 8.2 89.7 3.0 165.0 134.0

Sopl 34.! 382.3 7.9 |9.1 230.0 3.1 7.9 83.5 3.1 175.0 135.5

Wlnler
Nov - April 154.4 346.7 7.9 12.2 212,0 89.4 9.9 93.4 6.1 159.4 126.3n 35 35 35 35 3S 30 35 26 24 35 35

M,~y - .~epl 30.4 369.1 8.0 19.1 225.7 S.S 84 87.7 3.4 169.3 132.7n 24 24 24 24 24 2! 24 20 IS 24 24

C V . Co~llicenl O# Vatlallon
n ,,, S.~mple n~mber



flow Ids Iufb Ih Ip no2,no3 In

2750 242.50 5.65 180 O0 0.03 0.31 1.20

60.93 234.55 75.85 179.55 0.17 079 1.64

216.50 170.00 198.89 128.25 0.26 0.54 2.33

261 O0 20091 77.24 149.73 0.10 0.39 1.13

29.11 223.33 8.71 167.78 0.04 0.20 0.96

26.25 223.75 4.57 165.00 0.03 0.09 0.81

34.09 230.00 3.14 175.00 0.04 0.10 0.89



Ilow Id$ lurb Ih IID no2,no3 In

27.50 242.50 5.65 180.00 0.03 0.3! 1 20

60.93 234,55 75.85 179.55 0.17 0.79 1.64

216.50 170.00 198.89 128.25 0.26 0.54 2.33

261 O0 200.91 77.24 149.73 0.10 0.39 1,13

29./’1 223.33 8.7! 167.)’0 0.04 0.20 0.96

26.25 223.75 4.57 165.00 0.03 0.09 0.8!

34.09 230.00 3.14 175.00 0.04 0.10 0.89



I t t P, RE!’,O - LOS GATOS C AT LAnK A AT LOS GATO~ CALIF

Tolal I’)t~; Nil f (~’l~’n Dis. Tolal Tolal TolalFlow Phosph~;ous O~lho P Boron I;on NO2,NO3 Ammonia Organic N Ot:IG~NI~I Nilrog~,nDA’IP (c1~) (mgll a+ P) Ira.rill as P| (m~.ll as 11| (mq/I a+ F++) (m_qtl ms N| (mq/I as N) |mien as N) |m~l./I ,Is N) (mqll a+ N)
0111711979 34,0 0 12 0 ot 60.0 30.00 O.fl.1 0.06 0.58 066 1.5001112/Ir)80 211,0 0 12 0 04 60.0 50.00 077 0.14 1.20 1.30 2.100112911981 68.0 0 11 0.04 40.0 6000 0.1~4 0.10 1.20 1.30 2.200110511982 192 0 0.18 0.10 40.0 85.00 !.10 0.10 0.64 0.96 2.100112111982 16.0 007 0,06 50.0 52.00 1.30 0.15 0.62 0.76 2.100111911983 33.0 0.08 00I 50.0 15.00 0.29 0.06 0.40 0.700112711983 108 0 0?5 0.0~’ 30 0 170.00 0.67 0.13 1.00 1.20 1.800111511985 2.2 0.13 0.04 BO.O 6.00 0.72 044 0.47 0.90 1.600112911985 2.7 0.09 0.02 80.0 5.00 0.41 0.21 0.48 0.70 !.100112911986 2.7 0.05 0.02 8C’ 0 5.00 0.12 0.57 0.70 1.200211411979 24.0 0.06 0.01 90.0 20.00 0.45 0.02 0.42 0.50 0.920211911980 294.0 0.63 0.08 50.0 160.00 1.00 0.06 2.70 3.00 4.100211711982 43,0 0.07 0 04 50.0 74.00 0.72 0.09 0.64 0.74 1.5002/0811983 656,0 0.15 0.07 40.0 16.00 0.32 0,12 1.10 1,20 1.500212611984 24.0 0.04 0.01 50.0 33.00 0.10 0.03 0.25 0.300210811985 159.0 0.60 0.02 30.0 500,00 0.63 0.33 4.10 4.50 5.100211311986 47.0 0.07 0.06 90.0 32.00 0.15 0.56 0.70 1.40021241~986 4850 0.23 0.02 30.0 16.00 0.05 1.00 1.10 1,800311611979 17.0 0.03 0,01 80.0 30.00 0.54 0.04 0.39 0.40 |.000312711979 68.0 0.04 0.01 80,0 20.00 0.51 0.12 0.48 0.57 1.100310611980 369.0 0.11 0.03 50.0 70.00 0.44 0.01 1.20 1.20 1.700310511981 17.0 0.07 0.00 50.0 20.00 0.54 0.05 O.BI 0.00 1.400312711981 18.0 0.05 0.00 40.0 10.00 0.32 0.04 0.64 0.67 0.990313011982 388.0 0.07 0.04 50.0 14,00 0.40 0.11 0.33 0.48 0.880310111983 1240.0 0.44 0.03 40.0 86.00 0.31 0.08 1.30 1.40 1.700311711984 29.0 0.05 0.02 50.0 9.00 0.10 0.05 0.87 0.70 09003!10!!985 !0.0 0.05 0.01 70.0 16.00 0.33 0.01 0.45 0.50 0.800311111986 649.0 0.12 0.02 40.0 II0.00 0.04 0.33 0.40 1.000~11211983 66.0 0.05 0,03 40.0 13.00 0.30 0.06 0.56 0.70 1.000412611979 21.0 0.03 0.02 90.0 20.00 0.38 0.01 0.35 0.43 0.830512311979 1.3 0.03 0.01 80.0 I0.00 0.27 0.01 0.36 0.41 0.830510611980 23.0 0.03 0.00 50.0 I0.00 0.20 0.06 1.40 1.50 1.700511911981 2.1 O.OS 0,03 40.0 I0.00 0.26 0.16 0.49 0.60 0.930511811982 31.0 0.07 O.Ol 40.0 9.00 0.10 0.11 0.47 0.57 0.730511711963 96.0 0.04 0.01 40.0 IS.O0 0.14 0.07 0.60 0.90 1.00



05113/1986 29.0 0.06 0.01 400 4.00 O.OS 0.45 0.50 0.700611211984 21.0 0.01 0.01 50.0 9.00 0.10 0.03 0.36 0.4006113/1985 43.0 O.OS 001 70 0 3.00 0. I0 0.05 0.32 0.400713111979 13.0 0.01 0.01 900 I0.00 0.03 0.04 0.34 0.36 0410711611980 30.0 0.06 0.00 70.0 10.00 0.25 0.04 0.75 0.83 1.1007/1411981 12.0 O.OS 0.02 60.0 10.00 0.04 0.11 0.48 0.73 0.820712011982 32.0 0.01 001 50.0 8 O0 0.10 0.11 0.98 1.10 1.200711211983 60.0 0.04 0.01 40.0 I1.00 0.10 0.06 0.46 0.500711011984 23.0 0.01 0,01 SO.O 3.00 0.10 0.01 0.26 0.300712411985 13.0 0.04 0.04 70.0 10.00 0.01 0.06 0.35 0.4007/22/1906 27.0 0.01 0.01 50.0 I 1.00 0.04 0.26 0.30 0.5008/30/1983 46.0 0.01 0.01 40.0 I0.00 0.10 0.03 0.20 0.3008/27/1984 43.0 0.02 0.01 50.0 4.00 0.10 0.03 0.27 0.3009/0411979 28.0 0.04 70.0 10.00 0.11 0.61 0.70 0.790911011980 74.0 0 04 0.04 70.0 10.00 0.08 0.04 0.54 0.56 0.660910111981 11.0 0.07 0.02 90.0 10,00 0,06 0.15 0.79 0.98 1.000910811982 63.0 0,04 0.01 SO.O 3.00 0.15 0.10 0.69 0.90 1.100911111985 2.2 0.08 0.03 90.0 8.00 0.11 0.08 0.71 0.80 0.9009/2311986 S.S O.OS 0.01 $0.0 S.O0 O.OS 0.32 0.401112011979 10.0 0.02 0.02 80.0 10.00 0.18 0,12 0.4S 0.61 0.7911/1811980 16.0 0.02 0.01 00.0 10.00 0.07 O.OS1111711981 31.0 0.06 0.06 SO.O 40.00 0.69 0.26 0.52 0.75 1.6011/1611982 53.0 0.01 0.01 SO.O S.O0 0.10 0.09 1.201213011981 0.6 0.12 0.09 60.0 26.00 0.99 0.11 0.S2 0.66 1.60



t I t ~R!’~,O - LOS (’;ATOS C AT t AFIK A AT t O~ ~,AT(~ CALIF

l"olal ~i~ Nttf~fl ~s. T~M Total

F~w P~p~ On~ P Boron I~on ~2,N~ Am~a ~c N ~,~ Nilf~en

M~.~n 104 0 O. tO 003 57.6 34.63 0.37 0.09 0.70 0.82 1.34

~V 2.01 1.~8 ~ ~ 0.31 ?,05 0.86 0.86 0.87 0.80 0.~2

59 59 ~,R 59 59 St 59 $6 $8 48

~nlh

~ 27.5 0.03 0.03 65.0 t~.25 0.3t O. t3 0.49 O.OS 1.20

Jan 60.9 O. 17 0.05 57.3 45.82 0.79 O. 1S 0.75 0.~7 1.64

F~ 2 t 6.5 0.26 0.04 53.8 106.38 0.54 0. I 1 1.35 1 .S t 2.33

March 26 t .0 0. t 0 0.02 53.6 36.36 0.39 0.06 0.65 0.72 1.13

May 29.7 0.04 O.0t 55.6 10.00 0.20 0.06 0.SG 0.64 0.96

July 26.3 0.03 0.01 60.0 9.13 0.09 0.06 0.49 0.57 0.81

~ 34.1 0.04 0.02 63.8 7.S0 0. t0 0.07 0.$2 0.62 0.89

Winter
Nov - April 141.5 0. I4 0.03 57.4 S1.20 O.Sl 0.11 0.81 0.99 1.57

n 3S 35 3S 35 3S 31 3S 32 34 32

Summel’
May - Sept 30.0 0.04 0.01 59.8 9.66 0.13 0.06 " 0.62 0.61 0.09

n 24 24 23 24 24 20 24 24 24 t~
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Rill,on # 111G8660 - LOS GATOS CREEK AT LARK AVE. AT LOS GATOS CAI.IF

re Mn Mn AI AI O)
Flow Sedimenl Dissolved S~d~menl Dissolved Sediment Sedimenl

DATE (CIs) (llqll) (riqll) (l|ql.qm) (llqll) (llglgm) (lloigm)

0111711979 34 10 10
o11o511982 ’~92 14000 10 4~;0 40 7500 10
0 I/27/1903 108 10000 30 410 150 6000 1 0
0211911980 294 7300 NO 190 S0 640 10
0210811985 159 36000 400 700 50 16000 30
0211311986 47 41 10
0212411986 485 10 40
0312711981 1 8 7000 50 480 1 0 4200 10
0713111979 1 3 100 100
0813011983 46 4800 24 300 10 2300 10
0812711984 4 3 18000 75 860 I0 9300 1 0
0911011980 74 10000 130 350 I~) 3400 20
0910111981 11 16000 10 600 ~ 4000 10
0910811982 63 8000 20 310 10 3300 1 0
0911111985 2.2 22000 130 2100 10 13000 20

All
Me,~n 105.9 13916.2 74.3 621.8 38.5 6330.9 13.6
CV 1.25 0.65 1.39 0.85 1.12 O. 75 0.49
n 15 11 14 11 13 11 11

Winter
Me~n 167.1 14660.0 78.7 464.0 45.0 6868.0 14.0
CV 0.95 0.82 I .81 0.45 1.02 0.83 0.64
n 8 5 7 5 8 5 5

Summer
Mean 36.0 13133.3 69.9 753.3 28.0 5883.3 13.3
CV 0.77 0.50 O. 75 0.92 1,44 O. 73 0.39
n 1 8 1 6 5 6 t



Slalion # 11168660. LOS GATOS CREEK AT LARK AVE. AT LOS GATOS CALIF

QJ 12J Cr Cr tb I-kj Ni Se ~
Flow Dissolved Sedimenl Dissolved Sedimenl Dissolved Sedimenl Dissolved Dissolved SedimenlDATE (cfs) (ligll) (pglgm) (lig/I) (pOlgm) (p011) (pglgm) (POll) (P011) (pglgm)0111 711979 34 <2 <20 <0.1 I~01105/1982 192 1 1 <10 30 <0.1 0.08 <100 <1

01/2711983 108 <I <1 <10 20 <0.1 0.05 <100 <1
0211911980 294 0 0 0 20 0 0.03 0 0
02/0811985 159 <1 <1 <10 160 <0.1 1.5 <100 <1 <1
0211311986 47 <1 <10 <0.1 <100
0212411986 485 <1 <10 <0.1 <100
03/2711981 18 0 0 10 14 0 0.9 0 0
0713111979 13 2 <20 <0.1 I~)
08/3011983 46 <1 <1 <10 9 <0.1 0.08 <100 <I
0812711984 43 <1 <1 <10 40 <0.1 1.1 <100 <1
0911011980 74 0 2 0 21 0 0.04 0 0
0910111981 I 1 <1 0 30 0 0.06 0 0
0910811982 63 <1 <1 <10 20 <0.1 0.05 <100 <I
0911111985 2.2 I 0 680 <0.1 0.2 <100 <1



,~lal~nn II 1 1 I(~R~:)~O    ¯ LOS GATOS CREEK AT LARK AVE. AT LOS GATOS CALI¥

Tolal Total Toh~l Tolal Total Tol.’tl Tolal Total Tol~l Tolal
Diazinon 2.4-0, Lind.’~nw Malathion Chlr~dae~ D(O ~ 0OT 0iwldfln Heplachlol’

[~ATF (pgll) (i, gll) (tzqll) {ll ~JII) (llqll) (1, ,qll) (tlgll) (llgll) (llgll) (llqll|

0;~1t9/t980 0.01 002 00t 0 0 0 0.01 0.02 0 0
09/I O/1980 0 0 0 0 0 0 0 0 0 0
0312711981 0.01 0 0 0 0 0 0 0 0 0
09/0111981 0 0.01 0 0.61 0 0 0 0 0 0
01105/1982 O.OI 0.02 0 0.1 0 0 0 0 0 0
0910811982 <0.01 <0.01 <O.OtO <0.01 <0.1 <O.OlO <0,010 <0,010 <0.010 <0.010
0112711983 n.02 00I 0.01 <0.1 <O.OlO <0.010 <0.010 <O.OtO <0,010
0411 ~11963 <1.01 <0.01 <0.010 <0.01 <0 I <0,010 <0.010 <0.010 <0.010 <0.010
0813011983 < J.01 <0.01 <0.010 <0.01 <0 I <0.010 <0.010 <0.010 <0.010 <0.010
0812711984 <0.01 0.01 <O.OlO <0.01 <0.1 <0,010 <0.010 <0.010 <0.010 <0,010
0210811985 0.16 0.04 0,01 0.01 0.1 0.01 0.01 0.01 <0.010 <0.010
0911111985 <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010
0112911986 0.06 0.01 <0,010 <0,01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010
0211311986 0.1 0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010
0212411986 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0,010
0712211966 <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010
0712311 986 <0.01 0.01 <0,010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010



Slalion B I t 168660 "L(JS GATOS CREEK AT lARK AVE. AT LOS GATOS CALIF

Nap~vhalen~s Tolal Tolal Total Tolal Total Total Total TolalPolychlor ~ Aldrin Endosuffan Endrin Elh~on Chlo~ Epo~lde Oxychlof MMhyl ParalldonDA]~ (poll) (pOll) (poll) (izOii) (I, gll) (POll) (pgll) (poll) (poll)
02It 9/I 980 0 0 0 0 0 0 0 0 009/1011980 0 0 0 0 0 0 0 0 00312711981 0 0 0 0 0 0 0 0 00910111981 0 0 0 0 0 0 0 0 001/051t982 0 0 0 0 0 0 0 0 00910811982 <0.10 <0.1 ’ <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.0|011271t983 <0.10 <0.1 <0.0|0 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010411211983 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010813011983 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.0|0812711984 ,~0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010210811985 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01

0911 III gBS <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010112911986 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010211311986 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010212411986 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010712211986 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.010712311986 <0.~’) <0.1 <0,010 <0.010 <0.010 <0101 <0.010 <0.01 <0.01



,%t.-~l,on J I 1 lr~SG60 - LOS GA’IOS CREEK AT I_~RK AVE. AT LOS GATOS C/M.IF

Total Tolal Tolal Total Total ]olal Total
Melhyl Trilhloet MIce1 Pe,th,’tne Tt’~aphime T;ilhlon 2.4.5-T Silva1

[3AT]~. (pqll) |legll) (I, qll| (llgll) |1* T’III) 11,911|

O2/I 9/1980 0 0 O 0 0 0 0.0109/! 011980 0 0 0 0 0 0 003/2711981 0 0 0 0 0 0 009/0111981 0 0 0 0 0 0 00110511982 0 0 0 0 0 0 0.010910811982 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.010 112 711 983 <0.01 <0.01 <0.1 <1 <0.01
0411211983 <0.01 <0.01 <0.1 <1 <O.OI <0.01 <0.01081.3011983 <0.01 <001 <0 I <1 <0.01 <0.01 <0.010812711984 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01021081 I 985 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.010911111985 <0.01 <0.01 <0.1 <1 <0.01 <001 <0.010 112911 9 86 <0.01 <0.01 <O. I <1 <0.01 <0.01 <0.010211311 986 <0.01 <0.01 <0 1 < I <0.01 <0.01 <0.010212411986 <0.01 <0.01 <0.1 <1 <0.01
0712211986 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.010 712 311 986 <0.01 <0.01 <0. I <1 <0.01 <0,01 <0.01
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-LOS ~,ATOS CFI[i~K AT LOS GATO,~. CALIF

I:low ~ T[~ T~rr~ TufSidJty IT)      I’[1 O~lniC C TIt Alkalinity
~AT~ (ClS) ~,mohs} ( refill ) ~l (d~ C) (NIU) (mgll) (% sat) (~4 as C) (~ as CaCO3) (~ as CaCO3)

1/12180 62.0 217.0 125.0 t3.0 t000 10 I 7.6 94.0 79.0
1/2~/81 3400 191.2 160 0 140 0
1141e2 15~ 0 !02 9 570 0 760

fl~O/o~ 341.0 191 2 22.~ 160.0
1119/9) 29.0 32i.0 199 5 7.~ 9.0 29,0 11.2 96 3,5 1500 1200
11~5103 100 0 110 3 3700 O0.O
1~!5105 0.4 5300 323,5 O,I 7.~ 0.5 13.4 112 1,6 270,0 222.0
1129185 0.3 539.0 3~3.5 7 O 7.5 0 3 124 104 2.5 260.0 222.0
1126186 4.1 408.0 294.1 8 0 II.0 240 10.8 99 2300 148.0
2119180 99.0 186 0 1116 7.4 12.0 550 0 10.1 5.0 91.0 75.0
2116182 286.0 169.1 120.0 130.0
217183 241.0 154.4 1500 II0.0

2/27184 343.0 205.9 16 0 150.0
2/9~85 34.0 231.0 ~25.0 8 0 9.5 64.0 1~.0 97 110.0         720

2113196 2.0 327.0 191.2 8.2 12.0 130.0 9.2 86 150.0 131.0
2124106 101.0 146.0 1176 7.9 3500 10.4 80.0
315180 262.0 161.0 It0.0 ll0.0 87.0
~14181 413.0 235.3 54 0 1800

3125181 414.0 235.3 70.0 180.0
3130182 259.0 301.0 193.0 8.0 10.5 21.0 II.0 100 3.0 130.0 106.0
3/~193 132.3 220.0 90.0

3!!7184 22.0 340.0 198.5 O.t 11.0 7.6 10.9 99 2.9 150.0 126.0
3110185 16.0 400.0 235.3 0.2 II.0 20.0 11.4 104 170.0
314106 ll3.0 209.0 117.6 8.0 13.0 170.0 10.2 98 87.0 70.0

3111186 324.0 220.0 125.0 8.2 14.0 80.0 9.6 94 95.0 79.0
41l 1103 169.1 1.4 120.0
4115186 47.0 244.0 139.7 8.1 ~3.0 53.0 10.2 90 100.0 09.0
516180 19.0 261.0 176.5 8.0 13.0 360 10.9 104 6.1 130.0 ~8.0

5118/~I 421,0 250.0 i9.0 180.0
5117/62 266.0 161.8 170 120.0
51t6193 2It,0 169.1 19.0 120.0
5113186 30.0 246.0 154.4 0,1 13.0 2.0 10.2 90 110.0         92.0
6111104 205.9 5.1 160.0
6111105 46.0 515.0 330.9 0.3 19.0 6.5 90 ~9 3.7 ~60.0 17~.0
6110186 52,0 252,0 154.4 0,3 15.0 1.5 10.0 10~ 110,0
71161~0 292.0 176.5 120 130.0 100.0
7113181 455.0 27~.4 6.1 2t0.0
71lgl82 274.0 16~,1 IS,O 120.0



7/12183 60.0 281.0 169.1 8.0 13.5 0.4 10.3 101 1.9 120.0 110.07110184 23.0 355.0 205.9 8.3 14.0 2.2 10.7 106 160.0 125.07124185 5.3 711.0 441.1 83 22.5 7.0 85 100 360.0 285.07122186 37.0 283.0 176.5 8.2 15.0 2.0 I1.0 I10 110.0 110.0B; ! IB I 532.0 323.5 I 1.0 250.08/29183 285.0 176.5 4,0 140.08127184 46.0 365.0 220.6 81 200 2.1 9.3 103 3.0 110.0 137.08/20186 58.0 291.0 169.1 8.0 17.0 4.4 10,6 II1 120.0 107.09110180 331.0 191.2 I1.0 150.0 110.09/8182 67.0 270.0 169.1 7.5 13.5 2.7 10.3 I00 2.2 120.0 102.0911 1185 4,8 550.0 352.9 8.0 12.0 43.0 10.0 94 280.0 236.09/23186 0.2 380.0 242.6 8.1 IS.0 0.7 10.0 I00 1800 167.011120/79 9,2 445.0 308.8 6.2 13.0 12,0 10.3 7.2 220.0 160.011118180 385.0 213.2 16.0 160.0I III 6181 347.0 205.9 15.0 160.011116182 $9.0 337.0 205.9 8.2 14.0 3.S 10.0 99 3.4 150.0 130.012130181 5.9 380.0 213.2 6.1 11.S 4.2 10.7 99 S.2 180.0 166.012118185 2.9 664.0 441.1 8.3 8.0 3.S 11,0 98 320.0 100.0



,~lal~orl It I II’d!(’,O0 -LOS GATOS CllE[K AT LOS GATOS. CALIF.

Flow ~ 111[; letup Tuihidily [’O I]O Oiganic C Tit AlkalinityPpriod (cl,~) (limnh,~) ( mg/I ) pl! (dpg C) (NTU) (mill| (% sal) (~ as C) ~-,~; as CaCO~| {,T,~,,~ as CaC03|
All

IVi,;~n 53,7 .’i4:).2 2059 8. i 13.0 67.3 tO,5 101 3.9 155.0 129.4CV 1.38 O.,’15 0,,’17 0.03 0.26 1.84 O.O9 0.O~ 0.48 0,40 0.4!n 32 5.1 56 3 I 3 I 56 32 28 ! 5 56 34
Monlh

Nov 34.1 378.S 233.4 82 13.5 11.6 10.2 99 S.3 172.5 145.0
Jan 14.8 377.8 228,6 8.0 9.5 116.7 11.5 101 4.1 178.2 165.1
Feb 79.0 251.4 154.4 7.9 11.2 197.1 10.2 92 S.0 115.9 86.0
Mar 130.2 311.3 175.8 8.! " 12.1 74.8 10.6 99 3.0 129.1 92.8
May 24.5 297.0 182.3 8.1 13.0 18.6 10.S 101 6.1 132.0 95.0
Jun 499 383.5 230,4 8,3 I?.0 4.4 9.9 104 3.7 173.3 137.0
July 31.3 378.7 231.1 8.2 16.3 7.5 10.1 104 1.9 172.9 146.0

Augusl 52.0 368.3 222.4 8.! 18.5 5+4 10.0 107 3.0 170.0 122.0
Sepl 24.0 382.8 239.0 7.9 13.5 14.4 10.1 98 2.2 182.S 153.8

WIn!er
Nov-Apt 66.8 330.1 195.8 8.0 11.1 107.1 10.8 98.9 4.2 147.9 123.5n 19 31 33 18 18 33 19 IS I0 33 19
Summer
May-Oct    34.5 359.4 220.3 8.1 15.6 10.3 tO.t 102.1 3.4 liS.2 136.tn 13 22 23 13 13 23 13 13 $ 23 1S

. Coelflcenl ol Vadilion
Simple nt~mbe-



168000 "LOS GATOS CREEK AT LOS GATOS. CALIF.

Total         Dis.                                  N=lrogen        Dis.         Total         Total
Flow Phosphorous Onho P Boron Total
cls /I as P

Iron NO2,NO3 Ammonia anioNI)ATE ¢15 II as P m I as P) (mq/I as O| i’mn/I as F-t * .......... Ot~ OFIGt/WI3 Nllro(jen~ ’" , *~ ~ I as m I as N m I as N m    as N1/12180 62.0 0.19 0.03 60.0 40.00 0.66 0.04 1.70 1.80 2.50
1/29/81 0.12 0 01 50 0 60.00 0.89I/4/82 0.16 0.05 30.0 970.00 0.83 0.08 0.70 O8! 1.70
1/20/82 0.06 0.03 50.0 1 !0.00 0.48 0.!1/19183 28.0 0.05 0.02 50.0 17.00 0.26 0.06 0.70 1.00
1/26/83 0.38 0.03 30.0 ! 10.00 0.31 006 1.20 1.50 !.80
1/15/85 0.4 0.0! 0.01 I00.0 17.00 0.10 0,01 0.20
!/29/85 0.3 0.0! 0.01 100.0 !I.00 0.10 0.02 0.30
1/26/86 4.1 0.!2 0.03 80.0 22.00 0.10 0.88 0.80 1.80
2/19/80 99.0 0.72 0.02 40.0 50.00 0.78 0.04 2.20 2.40 3.20
2/t 6/82 0.06 G02 50.0 22.00 0.38 0.08 0.37 0.47 0.88
2/7/83 0.12 0.08 40.0 9.00 0.23 0.2/27/84 0.06 0.02 50.0 14.00 0.10 0.03 0.70 0.80 0.90
2/8/85 34.0 0.!4 0.03 40.0 ! 70.00 1.10 001 1.30

2/13/86 2.0 0.08 0.04 70.0 1.30 2.400.0S 0.82 0.g0 ! .702124/86 181.0 0.20 002 40.0 !30.00 0.07 0.74 0.90 1.60
3/5/90 0.14 0.03 60.0 ! 10.00 0.41 0.03 0.04 0.90 1.30
3/4/81 0. ! ! 0.01 S0.0 20.00 0.69 0.03 0.71 0.77 1.50

3/26/81 0.12 0.00 40.0 20.00 0.48 0.00 1.50 1.S0 2.00
3/30/82 259.0 0.03 0.03 50.0 15.00 0.33 0.!2 0.20 0.41 0.74
3/t/83 0. tO 0.01 30.0 40.00 0.22 0.!4 0.66 0.80 1.00
3/17184 22.0 0.03 0.03 50.0 !2.00 0.18 0.02 0.27 0.30 0.50
3/t0/85 !6.0 0.04 0.01 600 30.00 0.3S GOt 0.$7 0.80 1.00
3/4/86 113.0 0.17 0.02 40.0 47.00 0.03 0.44 0.S0 1.20

3/11/06 324.0 0.13 0.02 40.0 I !0.00 0.02 0.32 0.40 1.00
4/I 1/83 0.06 003 40.0 19.00 0.2! 0.08 0.28 0.40 0.60
4/15/86 47.0 006 0.03 40.0 15.00 0.02 0.28 0.30 0.90
5/6/80 19.0 0.05 0.0l 50.0 30.00 0=32 0.01 0.53 0.63 0.91

5/t 8/81 0.08 0.03 30.0 20.00 0.$1 0.08 1.00 ! .20 I. 70
5117182 0.07 0.03 40.0 13.00 0+ 19 0.12 0.52 0.64 0.84
5116183 0.04 0.01 40.0 20 00 0.15 0.08 0.00 0.20 0.40
5/t 3/86 30.0 0.05 0.02 50.0 9.00 0.02 0.28 0.30 0.80
6/I t/04 0.04 0.02 50.0 10.00 0.20 0.01 0.20 0.30 0.50
6/I 1/85 46.0 0.03 0.01 80.0 3.00 0.10 0.03 -0.46 O.S0
6/t 0/86 52.0 0.05 0.03 S0.0 37.00 0.01 0.26 0.30 0.80
7/t 6/00 0.06 0.01 70.0 10.00 0.48 0.01 0.49 0.SO 0.98
7/13/8 ! 0.10 0.02 60.0 10.00 0.25 O. 10 O.Ol
7/t 9/82 0.04 0.02 S0.0 , 1.00 1.307. O0 O. 29 0.08



~,~,~3 ~o.e o.os 0.02 400 i~ oo 013 0.04 0.36 0.407110tR4 23.0 0.01 0.02 50 0 5.00 0.13 0.01 0.21 0.30 0.4071;)41~5 5.3 70.0 9.00
7/?;)181; 37.0 0.04 0.01 .~00 5.00 0.02 0.39 0.40 080~IIIR! 0.07 0.00 70.0 10.00 0.16 0.06 0.85 0.7! 0.84B/29183 0.03 002 40.0 5.00 O. 16 O.OB 0.61 0.70 0.90R/?7/R4 4fi.O 0.04 003 50.0 31.00 O. lO 0.01 0.24 0.30n/20/g6 58.0 002 001 40 0 7.00 0.04 0.209110180 0 07 003 700 I0.00 0.11 0.04 0.46 0.49 0.62.q18/82 67.0 0.04 0.01 50.0 4.00 0.27 0.08 0.34 0.60 0.909111185 4.8 0.35 0.02 110.0 36.00 0.16 0.$1 2.00 2.S0 2.709/23186 0.2 0.02 0.01 709 16.00 0.03 0.2011120179 9.2 0.01 0.01 BO.O I0.00 0.12 0.04 0.41 0.48 0.57I 1/I8/AO 0.03 0.01 60.0 10.00 0.12 0.02

1111618 I 0.05 O.OS 60.0 97.00 0.85 0.14 0.44 0.50 !.SOI !116162 59.0 0.01 0.0! SO.O S.O0 0.10 0.10 0.99 1.1012130181 S.9 0.04 0.03 70.0 60.00 0.49 0.00 0.4S 0.$7 1.~01211818S 2.9 0.02 0.01 90.0 8.00 O.OS 0.4S O.SO 1.00



Slalion I! ! t68000 4.OS GATOS CREEK AT LOS GATOS. CALIF.

Total Dis. Nilrog~l Ots. Total Total Tolal
Flow Phosphoco~s O~lho P F)oron Iron NO2,NO0 Ammonia Organic N O4:K]~NH3 Ndrogen

Period (cfs) (m~/I as P| (mg;I as P) |mfl/I as B) (rag4 as Fe) (mcl/I is N) |mg/I Is N) (mg/I i$ N) (mg/I is N) (m9/I as N|

All
Iv~an 53.7 0.09 0.02 $4.8 49.31 0.34 0.06 0.66 0.71 1.20O/ 1.38 1.24 0.57 0.33 2 67 0.76 1.19 0.70 0.70 0.53n 32 SS SS $6 SS 43 SS 47 52 45

kAonlh

Nov 34.1 0.03 0.02 62.5 30.50 0.30 0.08 0.81 0.72 1.04

Jan 14.8 O. 11 0.02 64.S 130.27 0.46 0.07 0.80 0.78 I .$6

Feb 79.0 0.20 0.03 47. I 65.83 0.52 0.06 1.01 1.10 1.68
Mar 130.2 O. 10 0.02 4S.5 39.82 0.36 O.OS 0.S6 .0.63 1.07
May 24.5 0.06 0.02 42.0 16.40 0.29 0.06 0.48 0.59 0.93
Jun 49.0 O. 04 0.02 60.0 16.67 O. 1S 0.02 0.33 0.37 0.65
July 31.3 O.OS 0.02 55.7 9.00 0.2S 0.04 0.46 0.S2 0.79

Augu~l 52.0 0.04 0.02 SO.O 13.25 0.14 O.OS 0.57 0.48 0.87
Serf 24.0 O. 12 0.02 75.0 ! 0. SO O. 16 O. 17 0.93 0.95 1 ~4 !

Wlnler
Nov-Apt 66.8 0.11 0.02 54.2 74.0 0.41 0.08 0.74 0.79 .!_36n !9 33 33 33 32 26 33 20 31 26
Summer
May-Oc!    34.5 0.06 0.02 SS.7 14..1 0.22 0.07 0.$4 0.$0 0.93n 13 22 22 23 23 .17 22 10 21 17

, Coelr~-enl of Vadalion
Sample number



Station It 1168000 - LOS GATOS CREEK AI LOS GAIOS. CALIF.

Zn Zn Pb Pb

Flow Dissolved ,~ndimPnl Dis,~olv~l -emdimcml Dis.-,~4ved Sedimenl Oi~solved Sedm~ml

DAle: (cls) (pgll) (pglgm) (poll) (pglgm) (l*gll) (pglgm) (poll) (pglgm)

114/82 tO -- 6 -- 4 - ! ""

112(r;iR3 2R 20 1 30 3 10 | 2

2119180 99 10 -- 5 -- 1 - I --

218185 34 3 50 I 50 2 30 | 2

2124186 18t 20 -- I -- I -- I °"

312618t 50 -- 3 -- 2 -- 2

61l tl85 46 10 -- 4 -- I - | ""

811181 20 -- ;) .. 4 - 2       --

8~29~83 9 "" 1 -- 2 - 1 --

8127184 46 9 40 I 50 t 30

9110180 60 -" 3 - l - 2 --

9~8~82 67 3 -- ! -" I - 1 --

9111185 5 10 120 I 30 I 70 3 7

All 3
Mo~n 68 19 S8 2 40 2 35 1

CV 0.8 0.9 0.7’ 07 0.3 0.6 0.6 0,5 0.8

n 7 13 4 13 4 13 4 13 4

Winler
Mr, an 105 20 35 3 40 2 20 1 2

CV 0.6 0.8 0.4 0.7 0.3 0.5 0.5 0.3 0.0

n 3 6 2 6 2 6 2 6 2

Summer
Mnan 4 ! I 7 80 2 40 2 50 2 4

CV 0.5 1.0 0.5 0.6 0.3 0.7 0.4 0.5 0.8

n 4 7 2 7 2 7 2 7 2

V = Coefficenl of Vadallon
= Sample number



Slalk~l #11168000 - LOS GATOS CREEK AT LOS GATOS. CALIF.

Fe PAn Mn AI AIFlow Sedirnenl Dissolvod SedJmenl Dissolved S~l~mentDATE (cfs) (pgll) (pgll) (pglgm) (l~gll) (pglgm) (l~glgm)
114182 " 50 .. 90 .. ..I/26/8F 4500 3 240 20 3300 I 021! 918[: 99 .. 0 .- 80 ..218185 34 23000 22 660 120 15000 202/24186 181 .. I 03/26181 "" 70 ..

20       ..            10       ..           "6111185 46 .. 308/I/81 "" 10 ..
8/29183 "" 40 .. I0 ..

I          ..                I0          ..              "8127184 46 13000 280 6409110180 10 9300 I 0230        _               I 0         ..             _918182 67 .. 2 .. I0 ..911 1185 5 22000 420 270 150 11000 20

All

M~an 68 15625 85 453 46 9650 I SCV 0.8 O.S 1 .S 0.4 1.0 0.4 0.3n 7 4 13 4 13 4 4Wlnler

Mean I 0S 13750 I 8 450 65 9150 I SCV 0.8 0.7 0.9 O.S 0.6 0.6 0.3n 3 2 6 ~ 6 2 2Summer

Moan 41 17500 143 455 30 lOISO I SCV O.S 0.3 I. I 0.4 1.6 0.1 0.3
n 4 2 7 2 7 2 2V = Coeffice~l of Vadalion

= Sarape numtx~



,’~h~l,nn It ! t6RO00 - tOS GAIOS CREEK AT LOS GAfOS. CAtlF.

Flow Dissolved ~i~nl Ois~olvPd ~i~nl ~solwd ~i~nl AS NI) ~sol~ S~i~nl
~AIF (cIS) (pgll) (pglgm) (pg/I) (pglgm) (pgll) (pglgm) (01065) (Fgll) (pg/gm)

1/4/92 t -- <tO -- (OI -- <t~ ....
II?GIR3 <l ~l <10 ~0 <0 I 0.05
2/19/80 gg 0 -- 0 -- 000 -- 0
2/8/85 34 <l <1 <tO 70 <0 I 0.05

2/24/86 I 8 l <l -- <10 "- <01 -" <1~ ....
3/26/8 I 2 -- I 0 -- 0.00 -- I O0 ....
6/I 1/85 46 I -- <tO "- <0.1 "" <1~ ....
8/1/81 0 -- tO -- 0.00 -- 0 ....

8/29/83 <l -- <tO "" <0 I "" <l~ ....
8/27/84 46 <l d I 0 50 <0.1 0.6~ <1~ --
glt 0/80 0 -- 0 -- 0.00 -- 0 ....

9/8/82 g7 <l -- <10 "- <0.1 -" <1~ ....
9111185 5 1 I <10 380 <0.1 0.20 <1~ -- 1



Slat~on II 1168000 - LOS GATOS CREEK AT LOS GATOS, CALIF.

DA1~        Total       Total       Tolal       Tolal        Tolal       Tolal        Tolal        Tolal       Tolal       Tolal
Oiazinon 2.4-0. Undane Malalhion Chlordane OOO OO~ DOT Dieldrin Heplachlm

(poll) |p011) (poll) |poll) (llgll) (POII) (l’gII) (poll) (p011) (l~gII)

211 9180 0.0(" 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00

9/t O/O0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3/2718 ! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

9/t/8 1 0.00 0.01 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00

115182 0.00 O.0t 0.00 0.00 0.00 0.00 0.00 " 0.00 0.00 0.00

gl 818 2 <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

4/I 2183 <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

813 018 3 <0.01 <0.01 <0.010 <0,01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

812 7184 <0.01 -- <0.010 <0.01 <0,1 <0.010 <0.010 <0.010 <0.010 <0.010

21818 $ <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0+010 <0.010

911 I I 8 S <0+01 <0,01 <0.010 <0.01 ,~0.1 <0.010 <0.010 <0,010 <0.010 <0.010

1129186 0.03 0.02 <O.01O <0.01 <0.1 <0.010 <O.OI0 <0.010 <0.010 <0.010

II 7;~.
T , ~ ........... i I I I I I I Ill II I I I II_.IjIL~ _ ~1 .....



.~l.~l,on �1116FI0OO - LOS GATOS CREEK AT LOS GATOS.
l’olal TOIRI Tolal Tolal

Oh1~ Naphlhatene$ Tolal Total Tolal Tolal Tolal

Polychlot ~ Aid,in
(i, gll) (ligll) {llgll) (isgll) (ligII) {llg/I) {ligll) (pgll) (pgll)

211 9180 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00

9/~ 0/~0 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00

3127/81 0.00 0.00 0.00 0 O0 0.00 0.00 0 O0 0.00 0.00

9111~ ! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

I t 518 2 0.00 0.00 0.00 0.00 0.00 0.00 -- 0.00 0.00

9 / 81 ~ 2 <0.10 <0. I <0.010 ~O.0tO <0.010 <0.01 <0.010 <0.OI <0.01

411 218 3 <0. I0 ~0.I <0.010 ~0.010 ~O.010 <001 <0010 ~0.01 ~0.01

813 OI 8 3 ~0 !0 <0.1 <0.010 <O.Ot0 <0it0 <0.01 <0010 <0.01 <0.01

812 718 4 <0 10 <0. I <0.010 ~0.010 ~0.010 ~0.01 ~0.010 ~0.01 ~0.01

21818 5 <0.10 <0.l <0.010 <0.010 <0010 <0.01 <0.010 <0.01 <0.01

911 1185 <0.10 <0.1 <0.OlO <0.010 <0.010 <O.Ol <O.010 <0.01 <0.0~

I 12 918 6 ~0. I0 ~0. I ~0.010 ~O.OlO ~0.O I0 ~0.01 <0.010 ~.01



Stat,o~ II 1168000 - LOS GATOS CREEK AT LOS GATOS, CALIF.

I~ATE Tolal Total Tolal Tolal Total Tolnl TolalMelhyl l~ilhion Mi~ex Perlhane Toxnphene Tfilhion 2,4.5- T Silvex
(pg/I) (pgll) (pgll) (I,g/I) (l~g/I) (I, gll) (l~gll)

2/10/80 0.00 0.00 0.00 0.00 0.00 0.00 0.009/10/80 0.00 0.00 0 O0 0.00 0.00 0.00 0.003/27/8 I 0.00 0.00 000 0.00 0.00 0.00 0.009/118 1 0.00 0.00 0.00 0.00 0.00 0.00 0.001/5/82 O. ("0 0.00 0.00 0.00 0.00 0.00 0.009/0182 <0 )l <0.01 <0.1 <1 <0.01 <0.01 <0.01411 2183 <00l <0.01 <0.1 <! <0.01 <00! <0.018130183 <O,Ol <0.01 <0.1 <1 <0.01 <0.01 <0.01812 718 4 <0.01 <O.OI <0. I < I <0.01 .. ..21810 5 <0.0! <O.Ol <0.I <I <0,01 <0.01 <0.019/I 118 S <O.Ol <0.01 <0.1 <| <0.01 <0,01 <0.01112 918 6 <0.01 <0.01 <0.1 < I <0.01 <0.01 <0.0|





,r,t~t~on I~ t 1171500 - COYOTE C Nil EOE~NVN, E CAI.IF

DI.~.
Flow CL’~d T~S TPmp Tuzhidily ~ I-~ Or.~an~c C "01 Alkallnily

P.lte (el.-,) (itmoh~) ,[mQ!l) pH (d~]_ C| (NT.tl) (mgll) I% ~al) (n~l/I as C| ( .mg/I as CaC03} (rr~ as CaC03|

1/! 7179 5.1 560.0 316~2 7.4 9_5 8.9 240,0 170.0
I/! 1180 146 0 9.5.6 620.0 69.0 70.0
1129181 5250 2794 110.0 2?0.0
!/5/82 195 0 102 9 270.0 83.0
|121182 363~0 205 9 130.0 160,0
11! 9/83 526 0 301.4 44.0 230.0
1128183 841,0 294,0 176.5 7.8 10 5 320.0 10.0 91 5,6 130.0 118.0
!/30186 1.8 790 44_1 7.7 11.5 65.0 89 74 28.0 31.0
2114179 O0 73.0 36.8 7.0 15.5 9.7 26.0 21.0
2120180 331.0 270.0 169.1 7.2 13.5 210.0 9.0 12.0 120.0 100.0
211 8182 22.0 570.0 308.8 8.0 13.5 8,8 8.4 80 6.6 250.0 204.0
219183 3300.0 311.0 183.8 B.O 10.5 210.0 10.6 95 5.3 140.0 124.0
2128/84 382.3 300.0
219/85 16.0 621,0 360.3 B.O 10.0 24.0 10.2 90 290.0 216.0
2114186 32.0 344.0 191.2 8.3 13,5 42.0 8.9 86 150.0 125.0
2125186 42.0 515.0 308.8 B.I 15.0 25.0 10.1 I01 230.0 198.0
3116179 0.4 391.0 213.2 7.8 16.5 8.2 170.0 110.0
3127179 1.4 66.0 36.8 7.5 14.5 9.0 23.0 16.0
317180 41.0 513.0 301.4 7.4 12.0 28.0 8.8 12.0 230.0 200.0
315181 541.0 316.2 81.0 240.0
3128/81 3,8 605.0 345.6 8.2 13.5 3.5 1.6 7,5 7.8 270.0 210.0
3131182 486.0 239.0 125.0 7,9 10.5 48.0 10.0 90 4.9 100.0 92.0
312183 5900.0 273.0 176.5 8.1 11.5 370.0 10.0 95 5.0 130.0 114.0
3! ! 2/86 89.0 475.0 272.0 8.2 13.5 25.0 9.4 91 210,0 185.0
4113183 502.0 381.0 198,5 6.! 11.0 35.0 10,6 96 3.4 150.0 130.0
4/26179 0.4 213.0 110.3 7.1 19.0 3.9 88.0 80.0
5/23179 0.4 435.0 279.4 7.6 20.5 7.4 210.0 180.0
5118/82 3.0 618.0 360.3 8.2 20.5 0.5 9.3 104 2.1 280.0 228.0
5117183 366.0 2f3.2 45.0 150.0
5114V86 5.2 463.0 272.0 8.2 17.5 2.1 7.2 76 200.0 176.0
7131179 0.3 431.0 250.0 7.6 28.0 5.5 170.0 170.0
7117180 406.0 227.9 4.4 170.0 150.0
711518! 1.9 363.0 242.6 8,0 20.5 0.8 5.8 65 6.1 170.0 150.0
7120182 457.0 264.7 76.0 200.0
7112183 426.0 257.3 180.0 tgo.o
711 1164 4.6 488.0 286.7 8.2 22.0 1.6 6.0 69 230.0 179.0
8130183 556.0 294.1 lSO.O 220.0
gllOtBO 0.5 403,0 242,tl 7.4 19,0 O,S 6,0 4.S 180.0 160.0



9/2/81 09 380.0 220.6 ?.8 18.0 0.7 5.6 60 3.3 160,0 150.0

917182 5.5 442.0 250.0 7.7 20.5 0.8 6.8 76 3.3 190.0 IS8.0

9124/06 2.1 357.0 220.6 7.9 16.5 O.S 6.8 71 160.0 141.0

111 7/81 527,0 294.1 30.0 230.0

1116/82 512,0 2@~.7 30.0 220.0

12/31181 0.6 ," 89.0 279.4 7.4 11.0 5.6 5.$ $0 3.7 210.0 164.0



,~,e.~lion III 1171500 - COYOTE C NR EOENVALE CALIF

Dis.
Flow ~ 1T~ T~mp Tu~bidily ~ ~ ~1~C ~ klkallnily

P~riod (~ls] (~mohs) (m~ll) ~ (d~C) (NIU) (m~ll) (% ~al) (~ as C) (~asC~03) (~asCaC03)

~,~n 3RR 0 400.7 234,f 7.8 15.3 OR 6 0.1 02 5.7 177.7 141.3
~ 3 12 0 37 0 37 005 0.~9 149 0.23 0.10 0.52 0.3~
n 30 43 44 30 30 36 30 20 15 44 32

Month

~ 519.5 290.4 30,0 225.0

Jan 212.1 3S3.0 200.1 7.6 10.6 195.6 O.I 72 4.7 152.2 110.6

F~ 534.7 386.3 242.6 7.0 13.1 06.~ 9.6 90 6.0 10~.3 141.1

Mar 878.0 387.1 220.6 7.9 12.9 04.4 9.2 09 ~.6 169.2 132.1

May 2.3 419.0 247.0 7.8 19,4 lS.9 7.0 90 2.1 185.6 166.0

July 2.3 431.8 254.9 7.9 23.5 52.6 58 ~7 S.I 188.3 I~2.3

S~ 2.3 395.5 233.4 7,? 18.5 0.6 6.3 69 3.? 172.S 152.3

Wlnlef
Nov-^pr 611.3 305 225 78 12.5 118.9 9.1 95.7 6.6 173.2 129.9

CV 2 44 0,4S 0.45 O.OS 0 16 1.28 0.13 0.16 0.47 0.49 0.49
n 19 27 20 19 19 23 19 13 10 20 20

S!Jmmwl’
May-Ocl 2,3 427 250 ?.0 202 35.6 6.4 14.4 3.9 18S.S 160.2

CV 0.90 0.21 0.21 O.OS 0.15 1.14 0.21 0.19 0.39 0.22 0.21
n I 1 16 16 I I I ! 13 I I 7 $ IS 12



Sl,~lion ell 1171500 - COYOTE C NR EOENVALE CALIF

Tolal Dis Ndfogen Dis. Tolal Tolal Tolal
Flow Phosphorous Orlho P 0oron Ifnn NO3, NO2 Ammonia ()fgank: ORG,NH3 Nitrogen

Dale (CIS) {mQ/I as P) (m~]/I as P) (mrjII as 0| (m~j/I as Fo) (ellCjII as N| |ml:j/I i$ N} (m.~/I is N) (mg/I a$ N) (m~/I as

111 7179 5,1 0 19 0.07 1300 60.0 4.90 0.04 1.10 1.20 5.90
!11 1180 065 0,13 50.0 70.0 0.95 0.03 2.40 2.50 3.50
1/29/81 0.25 0.04 I00.0 20.0 4,00 0.04
1/5162 Or41 0.24 50.0 230.0 1.20 0.09 1.30 1.50 2.70
I/2 I/82 023 0.!6 70.0 350.0 2.00 0.22 1.10 1.30 3,30
111 9183 0.19 0.08 100.0 19.0 4.00 0.06 1.20 1.30 5.3.0
1128/83 841.0 0.34 0.10 70.0 75,0 0.93 0.06 I.$0 1.70 2,60
1130106 1.0 0.22 0.14 40.0 120.0 0.40 0.1O 0.15 1.40 1,80
2114179 0+0 0.22 009 20.0 40,0 0.31 0.06 0.46 0.54 0.82
2/20180 331.0 0.59 0.23 90.0 130.0 1.70 0.09 1.70 1.90 3.60
2118182 22.0 0.0e 0.05 130.0 53.0 3.50 0.07 1.20 1.30 4.80
219183 3300.0 0.31 006 70.0 28.0 0.34 0.12 !.60 1.90
2/28/04 0.26 001 130.0 37.0 5.90 0.03 2.20 2.30 8.10
~.19185 160 0.02 0.02 130.0 3.0 5.60 0.01 0.01 1.60 7.40
2/14/86 32.0 0.08 0.03 100 0 21,0 1.80 0.05 0.06 0.60 2.402125/86 42.0 0.15 0.11 110.0 36.0 2.70 0.08 0.07 0.60 3.50
3116179 0.4 0.19 0.09 llO.O 20.0 2.80 O.OI 0.92 0.94 3.50
312 7179 1.4 0.12 0.08 50+0 40.0 0.19 0.06 0,37 0,43 0.62317180 41.0 0.15 012 120.0 20 0 3.10 0.04 1.20 1.20 4.30
31518 I 0.20 0.01 !20.0 10.0 1.80 0.03 1.80 1.90 5~703/28181 3.8 0.04 0.00 100.0 20.0 4.20 0.04 !.20 1.30 5.403/31182 486.0 0.18 0.06 60,0 66.0 0.51 0,11 0.66 0.82 1.30
312183 5900.0 045 002 70.0 I00.0 0.34 0.14 2.30 2.40 2.803112186 69.0 0.14 0,08 100.0 65.0 2.00 0.14 0,10 0.O0 2.604/! 3/83 502.0 0.05 0.02 70.0 180 0.08 0.08 0.60 0.70 1.604126179 0.4 0.37 0.13 I00.0 600.0 0.06 0.03 1.20 1.40 1.505123179 0.4 0.05 0.05 210.0 10.0 0.12 0.01 0~42 0.49 0.595118182 3.0 0.03 0.02 120.0 9.0 4,40 0.10 0.65 0.78 5.30511 7183 O. 11 0.02 80.0 1 1.0 0.93 006 1.00 1.10 2.005114166 5.2 0+01 0,01 100.0 7.0 2,00 0.03 0,03 0,50 2.507/31/79 0,3 002 003 130.0 20.0 0.02 0.03 0.24 0.24 0.297/I 7180 0.06 0.01 120.0 10.0 1.00 0,01 2.20 2.20 3.207/I 519 I 1.9 O.OS 0.02 90,0 30.0 0,20 0.12 0.63 0,85 1,107120182 0.08 0.03 I00.0 3.0 1.70 009 !.60 1.90 3,507112183 0.35 0.03 90.0 5.0 1.90 0.07 1.80 1.90 3.00:~0 7/I II04 4.6 0.01 0.02 110.0 3.0 1.00 0.05 0.01 0,50C) 1.50

0 8130183 0,26 0.01 100.0 9.0 2.50 0.05 2.20 2.30 4.80U1 9110160 0.5 0.03 0.00 I10,0 30.0 0.95 O.OS 0.45 0.40.1~ 1.40



~/?/AI 0.9 0 04 0 O0 90.0 31.0 0.04 0.12 0.,57 0.68 0,70

f)/7/82 5.5 0 03 001 I10,0 3.0 2.00 0.13 0.17 1.00 300

r)l;>41R~) 2.1 0.0~ 0.02 100.0 ;~30 1.20 0.03 0.04 0.50 I 70
I 1l 171fl I 0.11 0 09 |00.0 ~3.0 ,’~,70 0.08 0.82 |.00 4.80

! 1111")IR2 O. 11 0 01 I00.0 .’1.0 3.40 O.Of; 1.90 2.00 5.40
12131181 0.6 0.09 O+OO 90.0 ,’l 6.0 4.30 0.09 0.99 1.10 5.40



51alion let ! 171500 - COYOTE C NR EDENVALE CALIF

Tolal         Dis                                   Nitrogen        Dis.         Tolal         Total         Tolal

Flow Phosphorous Oflho P Bolon hon NO3, NO2 Ammonia O~ganic OT!G,NIt3 Nilmg. en

Per,od (cls) (mg/I as P) (m(j/I as P) (m(jII as fl) (n~j/I as Fe) (nvj4 as N) (m~]/I as N) (m~VI as N) (m(]/I as N) (mTl~l as N)_

All 1.24 3.21
M~.’~n 388.0 0.17 0.06 96.4 57.2 1.99 0.07 0.98

(1/ 3.12 0.88 0.97 0.33 1.84 0.82 0.65 0.74 0.50 0.59

n 30 44 44 44 44 44 44 42 43 43

Monlh

Nov 0.0 0. I 1 0.05 100.0 13.0 3.55 0.07 1.36 1.50 5.10

Jan 212. I 0.29 0.11 77.8 108.9 2.52 0.09 1.22 I.$0 3.8 I

Feb 534.7 0.21 0.08 97.5 43.5 2.73 0.07 0.81 1.36 4.07

Mar 878.0 0.10 0.06 6e.9 39.9 1.76 0.07 1.02 !.17 3.11

May 2.3 0.11 0.05 122.0 127.4 1.50 0.0S 0.66 0.85 2.38

July 2.3 0.10 0.02 106.7 11.6 0.97 0.06 1.11 1.27 2.23

Sepl 2.3 0.03 0.01 102.5 21.8 1.05 0.08 0.46 0.67 1.70

Wlnlot
Nov-Ap~ 611.3 0.22 0.06 88.6 61.2 2.41 0.08 1.05 1.35 3.75

CV 2.44 0.71 0.77 0.34 1.21 0.72 0.GS 0.68 0.43 0.51

n 19 28 28 28 28 28 28 26 27 27

~;ummef - --
May-Oct 2.3 0.10 0.03 110.0 50.3 1.25 0.06 0.86 ~ uo 2.31

CV 0.90 1.23 1.19 0.27 2.92 0.93 0.65 0.86 0.65 0.65

n I1 16 16 16 16 16 16 16 16 16



Stattnn II 1 t tTt500    ¯ COYOTE CI~IEEK NFAIrl E[)ENVALE CALIF.

Zn 7n PB PFI O~ (:U A~ A~
Flow di$~olw~d s~limenl d~,~lvt~ S~d~m~nl dis.~lv~:l sl~m~,nl dissolved se~limer~

OATE (cls) (pgll) (i, gll} (I,g/I) (pgll) |pqll) (pgll) (llgll) (lagll)

1/17179 5 3 -- 3 -- 4 "- 2 --
I/5/82 tO -. 6 -- 4 -- 3 --

!~2R/83 841 3 60 -- SO 2 I0 1 6
;)120180 331 I0 R I~) 5 3 4 3 8
?/£)/85 ~6 3 (;0 I 210 I ~-0 1 3

2114186 32 20 -- 3 -- I -- I --
2/25186 42 10 -- 4 -- I -- 3 --
3/28181 4 10 110 6 80 2 8 1 7
7/:)1179 89 3 -- NO -- NO -- I -
8/30/83 I00 -- I -- 2 -- I -
9/10/80 1 50 100 2 150 1 20 1 6
912181 1 10 90 3 SO I 10 1 10
917182 6 30 30 1 20 9 7 1 7

All
k!~n 124 20 65 3 81 3 11 2 ¯
CV 2,0 1.3 0.5 0.6 0.8 0.9 0.S O.S 0.3
n 11 13 7 10 7 12 7 13 ¯

Wlnle~
k~_an 182 9 60 4 66 2 11 2 6
CV 1.6 0.6 0.6 0.5 0.9 O.S 0.6 O.S 0.3
n 7 8 4 6 4 $ 4 8 4

Summe¢
M~an 2~ 39 73 2 73 3 ~ 2 ~ 8
CV 1.5 O.g 0.4 O.S 0.8 1.0 O.S 0.0 0,2
n 4 5 3 4 3 4 3 S 3

0
0
U!

O0
O~



Slalion t 1 t 111.54)0 - COYOTE CREEK NEAR EDENVALE CALIF.

~ Mn Mn AI AI
Flow se(t~menl d~ssolved $ed0mem di~.~olved sedimenl s4~imenlI~ E (cls) . (;,gl0) (~gl;) (p001) (pglO)

1117179 S -- 6 -- I0 ....
115182 -- 10 -- 40 _         ..

1/28/83 84 ! 9500 3 280 60 3900 202120/8o 331 1.%o 10 190 60 NO
219185 1 6 26000 -- 580 ! 0 9400       30
2114106 32 -- I0 -- 30 - ..
2125106 42 -- 10 -- 20
312018 I 4 6000 ! 0 190 I 0 1000 307/31179 89 -- I0 -- 100 ....
0/30103 -- 91 -- 10 -
9/I0180 1 6100 1 0 290 10 1600 409/210! 1 14000 NO 230 I 0 I000 20917/82 6 ¯300 I0 290 10 1500 I0

All

k4e~n        124 9436 16 293 29 3200 22CV 2.0 0,8 1,4 0.4 0.9 0.9 O.S

Winlef
Mean 182 10413 8 310 30 S033 21CV 1.6 0.9 0.3 O.S 0.7 0,6 O.Sn 7 4 7 4 8 3 ¯

Summer
Mean 24 0|33 30 270 20 1367 23CV 1.$ O.S 1.2 0.! 1.3 0.2n 4 3 4 3 S 3 3

oi
4~



.~l.~,on ¯ 1 ! 171500    - COYOTE CREEK NFAn EI~FNVALE CALIF.

01 ~ C| C~ lh Hrl NI ~e .~

Flow dissolved s(~dim~nl di$.~olv~d ~,m~nl ~=n~ s~m~nl s~imenl ~s~ ~menl
~A[~ (cls) (pgll) (ligll) (l,qII) (liftII) (I,q/I) (pgll) (pgll) (Izgll) (pg/I)

1/17/79 5 5 .. NO -- <0 I -- NO ....

1151~2 I .. .10 -- .0.1 -- (1~ ....

11~8/8~ 84 1 <1 1 <10 50 (0.1 0,10 ~1~ -- ~1

21201R0 33 1 0 0 0 ! 0 0. I0 0.0~ 0 -- 0

~I ~/A 5 I 6 <I <l <I0 I GO <0. I 0.06 <I~ <I <I

2114186 :" 2 I .- <!0 -- (0~1 -- <t~ ....

2125186 / 2 <1 -- <10 -- <0.1 -- <1~ -- -

312~18 I 4 0 0 I 0 58 0.00 1.00 0 -- 0

7131179 09 <2 -- NO -- <0.1 -- NO - ""

01R0183 <t -- 10 -- <0.1 -- <1~ .... "

9/10180 I 1 1 0 58 0.00 0.14 0 - *-

912/81 1 0 <1 0 100 1.70 0.05 0 - 0

9/71 n 2 6 <1 <1 <10 ~0 <0.1 O.OS <1~ -- <1



,%tat,on 11 ! 171500 - COYOTE C NR EOENVALE CALIF

Total Total Total Total Total Total Total Total Total Total

Oiazinon 2.4-D. Llndane Malalhion Chlmdane I’)(X) D(~ DOT Dieldrin Heplachlor

DATE (pollI (izgll) (poll) (I,gII) (IzgII) (pgll) (poll) (poll) (poll) (POII)

2120180 0.05 0.98 0 0 0 0.01 0.04 0.04 0 0

9110180 0 0 0 0 0 0 0 0 0 0

312818 | 0,07 0.08 0 0 0 0 0 0 0 0

912/8 1 <001 0.01 0 0.24 0 0 0 0 0 0

1/6182 0.06 0.02 0 0.03 0 0.02 0.03 0 0.01 0

917182 0.01 <0.01 <0.010 <0.01 ,(0.1 <0.010 <O.OtO <0.010 <0.010 <0.010

1128193 0.03 <0.01 <0020 <0.01 <0.2 <0.020 0.01 0.01 0.01 <0020

4113183 0.02 0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

813 1183 <0.01 <0.01 <0.010 <0.01 <0,1 <0.010 <0.010 <0.010 <0.010 <0.010

2191 O 5 0.04 <0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0 I0

1130186 0,41 0,08 0.01 1.3 0.2 <0.010 0.01 <0.010 <0.010 <0.010

2/14186 O. I 0.03 <0,010 0.03 <0,1 <0.010 <0.010 <0.010 <0.010 <0.010

2125186 0.02 0.01 <0.010 ,(0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

9124186 0,02 0,02 <0.010 <O.OI <0.1 <0.010 <0.010 <0.010 <O.OlO <0.010

,



~lalion IIt t t 71.500 ¯ COYOTE C NR EOENVALE CALIF
Total

Naphlh,’~le~nP$ Tolal Tol.’d Total Tolal Tolal Total Tolal Tolal

Polychlot r~l~ AId~|n I=ndo~ullan End,in Ethion Chlo~ Epo~id~ Ozychlo~ IIA~lhyl Patathkm

DA 11~. (l, gll) |llgll) |ligll) |I19II) (I’9II)

2~20180 0 0 0 0 0.02 0 0 0 0

.q/I 0/B0 0 0 0 0 0 0 0 0 0

,"1/2~18 ! 0 0 0 0 0 0 0 0 0

9121BI 0 0 0 0 0 0 0 0 0

!16182 0 0 0 0 0.01 0 0 0 0

91718 2 <0.10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01

! 12 818 3 <0.20 <0.2 <0.020 <0020 <0.070 0.01 <0.0?0 <0.02 <0.01

41 ! 318 3 <0.10 <0. I <0.010 <0.010 <0.010 <001 <0.010 <0.01 <0.01

813 ! IB 3 ,,:0.10 <0.1 <0.010 <0 010 <0.010 <0.01 <0.010 <0.01

2/918 $ <0. |0 <0.! <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.0|

I 13 018 6 <0.10 ,,:0. I <0.010 <0.010 <0 0! 0 <0 01 <0.010 <0.0! <0.0!

211 41B 6 <0.10 <0.l <0.010 <0.010 <0.010 <0.01 <0.0|0 <0.0| <0.01

21251B6 <0.10 <0.1 <0.0~0 <0.010 <0.010 0.01 <0.010 <O.0l <0.0!

91241B6 <0.10 <0.! <0,010 <0.010 <0.010 <0.01 <0.010 ,~0.01 <0.01



Slalion #1 t 171500 - COYOTE C NR EDENVALE CALIF

Tolal Tolal Tolal Tohll Tolal Tolal Tolal
Melhyl Tfilh|on Mirex Perlhane To=.’~phene Trilhion 2.4.5-T S|lvel

DATE (pg/I) (pgll) (pg/I) (I,~g/I) (pg/I) (pgll) (pg/I)

2/20/80 (t 0 0 0 0 0 0
9/10/80 r,, 0 0 0 0 0 0
3128/8! "~

0 0 0 0 0 0
9/2/8 1 0 0 0 0 0 0 0
I/6/82 0 0 0 0 0 0 0
9/7 / 8 2 40.01 40.01 40. I ¯I 40.01 ¯GOt <0.01
1/28/83 <0.01 40.02 40.2 ¯2 40.01 40.01 40.01
4 / 13183 <0.01 ¯GOt <0.1 < 1 <0.01 <0.01 <O.Ot
813 1183 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01
2/918 S <0.01 40.01 40.1 <1 40.01 <0.01 <0.01
113 0/6 6 ¯0.01 <0.01 G0.1 <1 40.01 <0.01 C001
2114186 ¯0.01 <0.01 40.1 ¯I <0.01 <0.01 ¯0.0l
212 S 18 6 ¯0.01 ¯0.01 G0. I < I <0.01 <0.01 <0.01
9 / 2 418 6 <0,01 ¯0.01 ¯0. I ¯ I ¯0.01 <0.01 <0.01
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169 970 Coyole Creek . below Leroy Anderson dam - near Madrone CA

IV~NTHLY AND SEASONAL AVERAGES

FLOW DIS.
PEI~IOO (insl) ~ TI~ pl! TEMP TURBIDITY 00 I~ O:13C TH ALK

(CFS) (US/CM) (re.q/I) DEGC (NTU) (rag/I) (% sat) (m,(in C) mo/lCaCO0 mg/tCaCO3

ALL
average 97 357 216 8.0 12.1 54 10.6 I00 5.5 156 137coy 1.84 0.22 0.23 0.0,1 0.15 1.63 0.06 0.04 0.44 0.25 0.24

NOV 24 335 205 8.0 13.4 14 10.2 98 6.4 145 134

JAN 83 386 236 8.l 10.6 80 10.8 97 5.3 173 153

FEB 75 394 242 8.0 10.8 123 10.9 100 5.7 175 147

MAR 182 336 203 8.1 11.3 85 11.0 102 6.3 145 128

APfl 432 324 170 8.1 tl.S 43 10.9 101 3.9 120 110

MAY 106 296 176 8.0 12.0 22 10.6 99 6.2 124 114

JUN 71 472 265 8.3 13.0 4 10.5 103 - 200 172

JULY 63 343 21l e.O 13.4 16 10.5 101 5.2 150 131

SEPT 67 357 213 7.9 14.3 14 10.0 99 4.6 155 136

NOV- APR 112 365 222 8.1 11.2 00 10.8 99 5.7" 160 141

MAY-OCT 75 344 209 8.0 13.3 16 10.3 100 5.1 150 130



STA ! 1 169 970 Coyole Creek - below Leroy Anderson dam - nenr Madrone CA

FLOW DIS. DIS. TOTAL P DIS.                 DIS.     TOTAL TOTAL TOTAL N
DATE (insl) ~ IRON OFITHOP NO2÷NO3 AMMONIA ~ OFIG,NH3

(CFS) (uqll B) (u~jII Fe) (mgll P) (mg/I P) (mg/I N) (mqll N) (mgll N) (mgll N) (rag/1 N)

11121/79 12 120 70 0.0t 0.01 0.11 0.04 0.99 1.10 1.20
11119/80 17 80 20 0.05 0.02 0.52 0.04 0.65 0.69 1.20
11/18/81 7.2 80 10 0.03 0.24 0.29 0.35 0.65 0.89
11/17182 58 80 16 0.02 0.01 0.30 0.13 1.30 1.40 1.70
II11/80 159 100 10 0.04 0.01 0.16 0.01 0.91 0.91 1.10
1130181 29 70 40 0.13 0.02 0.54 0.05
12131181 8.4 100 10 0.05 0.02 0.13 0.09 0.54 0.67 0.80
116182 8.8 80 24 0.10 0.04 0.42 0.08 0.69 0.80 1.20

1122182 8 90 28 0.05 0.03 0.23 0.11 0.50 0.64 0.87
1120183 27 80 8 0.05 0.0! 0.20 0.06 0.30 0.50
1128183 570 80 69 0.18 0.03 0.20 0.06 0.98 1.10 1.30
1116185 35 120 12
1116/85 35 100 8 0.01 0.01 0.10 0.01 0.30
1/30185 29 100 7 0.01 0.01 0.10 0.01 0.38 0.40
1130186 6.7 130 13 0.03 0.01 0.10 0.07 0.35 0.40
2121/80 3.3 90 170 0 n4 0.04 0.67 0.07 2.70 2.90 3.60
2118/82 5.5 90 30 0.~,:~ 0.02 0.26 0.tO 0.56 0.68 0.94
219183 413 70 33 0.12 0.06 0.20 0.09 0.74 0.80 1.00
2/29/84 14 90 1 I 0.02 0.01 0.20 0.02 0.29 0.30 0.50
219185 9.4 100 3 0.01 0.01 0.10 0.0! 0.70
2114/86 6.7 130 4 0.02 0.01 0.10 0.14 0.55 0.70 0.80
317180 4.3 90 20 0.09 0.04 0.46 0.01 0.65 0.72 1.20
316181 29 80 390 0.09 0.02 0.26 0.04 0.75 0.82 1.10

3128181 19 70 10 0.06 0.01 0.27 0.02 0.46 0.49 0.76
3131182 350 100 30 0.03 0.02 0.25 0.08 0.45 0.54 0.79
312183 1000 70 120 0.26 0.02 0.20 0.09 0.95 1.10 1.30

3116184 24 80 5 0.02 0.02 0.30 0.05 0.38 0.40 0.70
3/I 1185 9 100 6 0.01 0.01 0.10 0.01 0.25 0.30
3/I 2/86 20 90 110 0.09 0.02 0.50 0.02 0.26 0.30 0.80
4113/83 432 60 9 0.07 0.04 0.30 0.12 0.61 0.70 1.00
5/7/80 40 110 50 0.04 0.03 0.36 0.03 0.82 0.90 1.30
5/20/81 52 70 10 0.06 0.02 0.29 0.12 0.49 0.66 0.95

;0 5118182 21 70 23 0.04 0.03 0.22 0.09 0.57 0.70 0.92
o 5118183 371 70 23 0.06 0.02 0.20 0.06 0.70 0.80 1.00
4~, , ~. I , , , " ; ’ ¯ ~ ~ ~ I i



6/14/85 77 100 17 0.01 0.0! 0.10 0.05 0.25 0.30
7/17/80 59 llO 50 0.08 0.02 0.56 0.01 0.93 0.96 1.50
7/15/f11 65 80 20 0.06 0.01 0.34 0.10 0.50 0.70 1.00
7/21/82 63 80 15 0.03 0.02 0.31 0.08 1.30 1.40 1.70
7/13/83 62 70 15 0.05 0.02 0.30 0.05 0.43 0.50 0.80
7/I 1184 70 80 3 0.01 0.02 0.20 0.01 0.11 0.20 0.40
7/25/85 59 60 12 0.01 0.01 0.10 0.03 0.28 0.30
7124186 64 80 11 0.05 0.04 0.50 0.05 0.47 0.50 1.00
8/31!83 62 60 18 0.02 0.02 0.30 0.01 0.60 0.70 1.00
8/28/84 7 I 80 3 0.05 0.01 0.20 0.01 0.59 0.60 0.80
9/9180 60 140 40 0.07 0.05 0.51 0.02 0.50 0.50 1.00
9/2/81 73 80 10 0.04 0.01 0.27 0.06 0.94 1.00 1.30
9/7182 68 80 3 0.1 ! 0.0! 0.30 0.10 0.35 0.60 0.90
9112185 70 120 3 0.02 0.01 0.10 0.09 0.31 0.40
9124186 60 80 ! 5 0.04 0.01 0.50 0.03 0.58 0.60 1 .!0



STA 11 169 970 Coyote Creek - below Leroy Anderson dam - near Madrone CA

M(~ITHLY AND S~ AVERAGES
MONTHLY AND SEASONAL AVERAGES

FLOW DIS. DIS. TOTAL P DIS.                DIS.     TOTAL
TOTAL TOTAL N

PERIOO (inst) ~ IRON OFITHOP NO2~NO3 AMMONIA ~
ORG*NH3

(CFS) (ug/I B) (ugll Fe) (mgll P) (mg/I P) (mg/I N)(mg/I N)(mg/t N) (m0/I N) (mg/I N)

ALL 0.02 0.28 0.06 0.64 0.70 1.07

average 97 88 33 0.06 0.46

coy 1.84 0.21 1.83 1.47 0.60 0.53 0.85 0.64 0.60

N~ 24 90 29 0.03 0.0! 0.29 0.13 0.82 0.96 1.25

JAN 83 95 21 0.07 0.02 0.22 0.06 0.62 0.61 0.96

FEB 75 95 42 0.14 0.03 0.26 0.07 0.97 !.01 1.37

MAR 182 85 86 0,08 0.02 0.29 0.04 0.52 0.58 0.95

APR 432 60 9 0.07 0.04 0.30 0.12 0.61 0.70 ! o00

MAy 106 8 0 2 8 0.05 0.02 0.29 0.06 0.59 0.69 0.99

JUN 71 90 12 0.0t 0.01 0.15 0.03 0.62 0.65 1.20

JULY 63 80 1 8 0.04 0.02 0.33 0.05 0.58 0.65 1.07

SEPT 67 9 7 1 2 0.06 0.02 0.3! 0.05 0.55 0.62 1.02

NOV- APR 112 9 1 4 3 0.08 0.02 0.26 0.07 0.69 0.74 1.10

1 8 0.04 0.02 0.30 0.05 0.58 0.65 1.04

MAY- OCT    7 5 8 5



SI."lllr)n III | | 69970 - COYOTE C!’IEEK BELOW LEI1OY ANDERSON DAM NEAI1 MADR(’)NE CALIF’.

Flow OiA~olve~ S*-(hm~rg OJ$~nlv~t ~doln~l Di~".n~,d S~lJm~n| Dissolved S~lJmenl

D^T~ ((:Is) (ll .qll) (1~ fll.qm) (ioqll) (i, glgm) (io .qll) (lagOgm) (pgll) (pglgm)

11GI82 9 I0 20 I I0 2 20 2 8
1/20/83 570 3 50 I 20 2 260 I 3
2/21180 3 I0 40 MT 40 ;) 20 1 10
?19185 9 9 gO ! 70 1 SO I 9

2125/86 10 2
3128181 19 ~0 30 4
8/31183 62 41 40
81281R4 71 6 60 | lO I 30 !
919/80 60 10 20
9/2/81 73 10 40 2 ~0 1 20 1 14

917182 68 IO 20 1 10 3 lO ! 4

~)/12/85 70 10 70 1 10 ~ ?0 2 12

All
~an 85 13 43 2 20 2 49 I 9

CV 1,7 0.7 0.5 0.6 0.9 0.4 1.4 0.4 0.4
n 12 13 11 12 I1 13 I1 13 10

Wlnler
~an 103 12 44 2 30 2 74
CV 2.0 O.S 0,5 0.7 0.8 0.4 1,3 0.4 0.4

n 6 7 5 6 $ 7 S 7 S

Summe~
~an ~7 ! S 42 I 12 2 28 | 9

CV 0.! 0.8 0.4 0.4 0.3 0.4 0.7 0.4 0.4

n 6 6 6 6 6 6



S~a~on st ! 169970 - COYOTE CREEK BELOW LEROY ANDERSON DAM NEAR MADRONE CALIF.

Fe Mn Mn AI AI (]1)
Flow Sed~menl Di.~solved Sedimenl Dissolved Sedirnenl SedimeM

DAlE (cls) (pglgm) (itgll) (pglgm) (it[ill) (Izglgm) (pglgm)

1/6182 9 8500 I 0 850 I 0 5000 20
1/28/83 570 9500 3 3 I O 80 3900 I O
2/21180 3 9500 I 0 610 170 90 30
219185 9 53000 6 1700 I 0 23000 40
2114186 7 100 tO
2125186 790 10
3128181 19 10000 20 1700 10 4200 30
813 II03 62 6000 1 1 240 I 0 2100 20
8128184 7 I 23000 9 I I00 10 9800 30
919180 60 8000 30 700 20 3000 20
912181 73 1 go00 NO 1800 NO 4000 2 0
917182 68 6500 10 1200 I 0 2600 20

9112185 70 28000 350 1900 I 0 14000 30

All
~an 85 1645S 112 I101 30 6517 25
CV 1.7 0.8 2.0 0.5 1.5 1.0 0.3
n 12 11 12 I1 12 !1 II

Winter
~ 103 18100 134 1034 43 7238 21
CV 2.0 1.0 2.0 0.6 1.3 1.1 0.4
n 6 5 7 S 7 S S

Summer
kiean 67 15083 82 1157 12 $91T 23
CV 0.1 0.6 1.6 O.S 0.3 0.$ O.2
n 6 6 S 6 S $



~lalio~ I~l ! 169970 - COYOTE CREEK BELOW LEIr’IOY ANDERSON DAM NEAR MADROM~ CALIF.

(I) (H Cr Cr
Flow Di.~$olv~d ,~menl l~.~olv~<:l ,’,’~,mPnl    D~olv¢~1    S~dimenl Se(~menl    Dis.~olved    SedimenlI’)AI~ (¢15) (pgll) (i, fll~jm) "(is(jII) (l,91.fl m)

116182 9 <1 <1 <10 20 <0.1 0.07 <100 -- <11128183 570 <I I <10 3 0 <01 O. I I 4|00 -- <12121180 3 0 0 0 30 0.00 0. 13 0 -- 0219185 9 <1 <1 <10 130 <0.1 0.07 <100 <! <|21 I 4186 7 1 -- <I0 "" <0.1 "" <100 -- --
2/25186 " " <1 -- <10 ...... <100 ....312818 I I 9 0 0 I 0 34 0.00 0.60 0 -- 08131/83 62 <1 <I <10 20 <0.1 0.06 <100 -- <18128184 71 <I <1 410 7 0 40.1 0.6,5 <100 -- <1919180 60 0 2 0 I 3 0.00 0.04 0 -- 091218 I 73 0 <1 0 60 1.90 0.04 0 -- 0917182 60 <I <1 410 20 401 0.06 <100 -- <1911 2105 70 2 <l 410 9,50 <0.1 0.00



00000000ooooo0~0~
V V V V V V V Vt~

~_ o~ooooo~:~ ~ooooooo

2
~ ~ ooooo~~ vvv vvvvv

R0054880

I



Station ~ t t 169970 - COYOTE C BL LE ROY ANDERSON OM NR MADflONE CALIF
Total

N~phthalPn~ Total Tol;il Tol~l Toh’d Tnlal Tolal Tolal Tol~il Total
Polychlor ~ Aldein Fm~K).~ul(an Endfin [’lhinn Chlor El,oxide Oxychl~or ethyl Patalh~lelhyl

I~A]~ (pgll) (izgll) (I, ,qll| (ll911) (I, .qll) {li911) (llgll) |lzgll) |pg/I)

2171180 0 0 0 0 0 0 0 0 0 0
919180 0 0 0 0 0 0 O 0 0 0

3/28181 0 0 0 0 O 0 0 0 0 0
9121R I 0 0 0 0 0 0 0 0 0 0
116182 0 0 0 0 0 0 0 0 O 0
91718 2 <0.10 <0,1 <0.010 ~:0,010 <0.010 <0_01 <0,010 <0.01 <0 O| <0.0|
112 018 3 <0.20 <0.2 <0.020 <0.020 <0.020 <0.01 <0,020 <0.02 <0.01 <0.0 I
411 318 3 <O t 0 <0.1 <0,0 t 0 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01
813 1183 <0.10 <0,1 <0,010 <0.010 <0.010 <0-01 <0.010 <0.01 <0.01 <0.01
8128/84 <0,10 <0.1 <0,010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01
219185 <0.10 <0.1 <0.010 <0,010 <0,010 <0,01 <0.010 <0.01 <0.01 <0.01
9112185 <0,10 <0o1 <0,010 <0.010 <0.010 <0.01 <0,010 <0.0| <0.0| <0,01
1130186 <0.10 <0.1 <0,010 <0.010 <O,OlO <0.0! <0,010 <0.01 <0.01 <0.0!



.~t.’~t,r~n l! 116.q~70 - COYOTE C BL LEflOY ANDERSON DM Nil MAOIIO~iE CALIF

Tolal
Naphlhal~ne=s TolaJ Tolal Tolal Total Tnl,11 TOI~I Teal Tolal Tolal

Polyrhlof P~.FI Aid,in Fndoe.ullan Endiin l’lh~on Chlov Epolk:le Oxychlo¢ elhyl Paf.llh~lelhyl Tfilh|on
DAT[: (l, gll) (llgll| |ll.qlt) (I, 911) (ll .qll| (I, .qll) (ligll| |pgll| |pgll)

71;~ 1/80 0 0 0 0 0 0 0 0 0 0
9/q/AO 0 0 0 0 0 0 0 0 0 0

3/28/81 0 0 0 0 0 0 0 0 0 0
9/;)lR I 0 0 0 0 0 0 0 0 0 0
!16/82 0 0 0 0 0 0 0 0 0 0
9/718 2 <0.10 <0.1 <0.010 <0.010 <0,010 <0.0t (0.010 <0,01 <0 O1 <0.01
112 818 3 <0.20 <0.2 <0.020 <0.020 <0.020 <0.01 <0,020 <002 <O.Ot <0.01
4It 3183 <0.10 <0.1 <0010 <0.010 <0.010 <001 <0.010 <0.01 <0.01 <0.01
813 118 3 <0.10 <0.1 <0.010 <0.010 <O.OlO <0.01 <0,010 <0.01 <0.01 <0.01
812 818 4 <0.10 <0. I <0.010 <O.OI 0 <O.Ot 0 <0.01 <0,010 <0.01 <0.01 <0.01
21918 5 <0.10 <0,1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01

91 I 21~15 <0,10 <0.1 <0.010 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01
1130186 <0.10 <0,1 <0.010 <0,010 <0,010 <0.01 <0,010 <O, Ot <0.01 <0.01



SI.mon el 1169970 - COYOTE C BL LEROY ANDERSON DM NR MADRONE CAEIF

Total Total Tolal Tol.’~I Tol,ll Tnhll
Mlrex Perlhane Toxap~ne Trith,on 2.4.5- T Silvex

D~,1E (pg/;) (pg/I) (l~g/I) (;,g/I) (pg/I) (l~g/I)

2/21180 0 0 0 0 0 09/9180 0 0 0 0 0 03/28/81 0 0 0 0 0 09/2/8 ’1 0 0 0 0 ....
1/6182 0 0 0 0 0 091718 2 <001 <0.1 <1 <0.01 <0.01 <0.0|112 8/83 <0.02 <0.2 <2 <0.0! <0.01 <0.0141 ! 3183 <0.01 <0.1 <1 <0.0! <00I <0.01813 1183 <0.01 <0.1 <1 <0.01 <0.01 <0.018128184 <0.01 <0.1 <1 <0.01 <0.01 <0.0121918 5 <0.01 <0.1 <1 <0.01 <001 <0.01911 218 5 <0.01 <0.1 <! <0.01 <0.01 <0.01! 130186 <0.01 <0.1 <1 <0.01 <0.01 <0.01



r 8720115A-F CONo7
V

r L
r
r ~
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USG$ STATION NO. 11167572

GUAOALUPE RIVER AT

ALAHITOS RECHARGE FACILITY AT SAN ~OSE, CA

R0054884



Flow ~ ~ T~ TI.bi~fily [If) I1~ O~q.’mc C ]~t Alkal|n|lyI’.,*n(! (cl_~| (l,moh$} (m_qll) pil (d~l ~) (NI I#) (mqll| (% sal) (mq/I a~ C| (m~l as CaCO3)
I’)lllfll197rt 18.O 439 250 8 2 IO.5 9.2OI/I 1119AO 477 270 30 0 200 160
01/2911qAI 326 IAO 200 0 220 I 70
0110411982 215 130 190 O 140
011;~011982 481 270 3 5 100
OIII81198] 485 270 44.0 230
OII2611983 196 120 489 O 220

93011151191~S 14.0 4G2 2GO 7.9 I0.0 3.0 11.7 104 3.3 180          14101/29/19fls 7.2 4GG 270 8.3 I1.0 2.3 13.0 118 3.0 180 13701/29119A6 3.G 630 310 8.S 12.0 I.l 11 G 109 3000211411979 680 415 240 7.8 13.5 IO.l 170 13002/18/! 9flO 2(;6 160 220.002116119(]2 391 210 4~.0 120 99
02107/198] ! 80 I00.0 190
0212011983 130 190.0

140
02/27/1984 320 98

2600210911985 40.0 4:~8 240 7.9 I0.0 390 9.4 83 180 1340211311986 74.0 450 8.1 13.0 39.0 I0.0 95 210 1690212511986 24}’ 0 200 8.0 40.0 10.2 170 13303/I(;119}’9 12 J 504 300 8.4 |4.5 12.2 230 1900312711979 86.0 372 220 7~9 14.5 9.3 180 14003/0511980 363 2 I0 39.0
170 15003/0411981 S 12 290 18.0
22003/261198 ! 498 28O 54.0 2000312911982 355 210 32.0 18003/1711984 13.0 530 300 8.4 16.0 2.0 9.4 94 3.0 2500311111985 14.0 477 270 80 13.0 12.0 9.6 91 210 1600311111986 S12.0 2}’8 170 8.2 14.0 81.0 10.3 I000411111983 300 130 12120.0                                2500412~11979 IS.O SS? 330 8.2 18.0 9.7 280 22005/2311979 18.0 463 290 8.3 23.0 I1.1 250 2100510GII980 451 280 18.0 240 20005/1811981 494 280 I0.0 2300511711982 564 3 I0 S.O0511611983 467 2}’0 78.0 22005/13/1986 IS.O SI4 300 8.4 21.S      S.S 10.8 121 240 2080611111984 300 7.3

2SO 218

: o .- . ] I J .



0(;113/1985 ll.O 583 340 8.4 25.0 1.5 9.8 120 290 2,100713111919 13.0 415 280 8.4 25.5 12.2 210 21007/~6/i 980 493 280 !,3071131198 ! 638 3 !0 ! 1.0 220 200
0711911982 518 300 1.3.0 260

2600711;)-/1983 I1.0 502 280 8.6 23.5 2 0 9.9 118 19 230 2000711011984 17.0 495 290 8.6 26.0 4.4 I0.1 126 250 21507122/1986 7.9 51~’ 300 8.6 25.5 1.0 8.3 1020813 ! I 1981 439 240 230 21S
0812911983 527 300 I SoO 2 I0

2600812711984 1.8 550 310 8.0 23.0 I.I 6.9 81 3.9 260 2340910411979 13.0 433 ;250 8.6 24.S 12.1 2200911011980 330 12.009/07/1982 480 270 7.4 270 220
22O0911111985 5.8 612 360 8.4 21.$ 1.3 10.7 122 290         2440912311986 13.0 4S6 270 8.2 20.0 I,S 9.3 103 220 190

1112011979 10,0 470 290 6.4 16.$ 2.2 11.6 3.9 210! 111811980 440 250 lO.O1111611981 429 240 42.0 210
1111511982 $09 290 IS.O 190

24012130119e! 2S.0 551 320 ~’.| 13.5 7.8 8.8 83 3.8 2S0 204



~t,~(~ ! ! ! IGTSY? CUAOA|Uf~ f~IV~R AT NAMIT~ R~C~ARG~ FAC~I;Y AT ~AN ~E CAL~.

~11
~.~n , 47.6 464 ?fi5 g.2 17 7 44.7 10.3 104 3.3 214 lf14

~ 2.20 0.20 O21 0 O3 O ~2 ~ 89 O.13 O.14 0.22 0.22 O.21

n 27 51 57 27 2~ 4~ 27 17 7 58 33

Monlh

N~ 10.0 464 260 8.4 16.5 19.3 II.6 3.9 213 180

J~n 13.6 430 246 8.1 11.4 96.2 10.8 104 3.4 192

F~ 107.3 390 210 ~.0 12.2 9G.3 10.1 89 171           133

Mar 127.4 432 2SS 0.2 14.4 29.5 10.2 95 3.0 202 152

May 14.0 512 300 0.3 21.9 17.9 10.3 121 251

July 12.2 520 291 8.6 2S.I S.S IO.I llS 1.9 240 200

~ ~ 4 S00 291 8.3 22.3 6.4 9.~ 102 3.9 244 21~

Winter
Nor.Apt 76.3 428 243 8.1 13.0 61.2 lO.S 97 3.4 192 IS6

n IS 29 33 15 14 29 IS 9 S 34 I1

Summer
May-Sepl 11.8 $10 295 0.4 2.1.1 10.3 10.1 112 2.0 24$ 213

n 12 22 24 12 12 19 12 0 3’ 24 16



Total                    Total Dis Nitrogen Dis. Total Total TotalFlow Phosphorous (~lho P Boron Iron NO3, NO2 Ammon~ (hganic OlrtG, NI43 Nitroge~
P~elod ((:is) (n~./t as P) Irno~l as P) (re(i!! as B| (m~l as Fe) lm94 as N) (raft,1 as N} (rn(j4 as N) (;;-, .,~’: as N) (..’-.~ as N|

0111811979 10 0.18 GOB II0 10 1.90 0.06 074 0.84 2.700111111980 0.15 0.11 120 60 1.60 0.04 1.10 1.10 2.70011291198 ! 0.27 0.16 60 B0 1.60 O. I 50110411982 0.28 0.20 60 240 !.60 0. ! I 1.10 1.20 2.800112011982 0,10 0.09 I00 46 2.60 0.21 0.53 0.76 3.400111011983 0.16 0.00 100 16 2.20 0.12 1.00 1.10 3.300 !/2611983 0.33 0+ 10 50 ! 50 0.63 0.08 ! .30 ! .60 2.200111511985 14 0.06 0.04 130 16 1.60 0.06 0.64 0.70 2.400112911985 7.2 0.04 0.02 130 12 1.50 0.04 0.48 0.50 2.100112911986 3.6 0.03 0.01 140 0 O.OS 0.63 0.70 2.300211411979 60 0.11 0.04 160 60 1.40 0.02 0.63 0.72 2.1002118/I 980 0.57 0.16 110 30 1.30 0.10 1.50 1.70 3.0002/! 611982 0.07 0.04 80 I 3 1.20 O. I 1 0.59 0.71 1.7002/0711983 0.20 0.09 70 92 0.74 013 0.80 0.90 !.700212811983 0.2S 0.09 50 160 0.45 O. 14 1.30 1.50 2.00021271!984 0. IS 0.01 130 3 1.80 0.04 1.40 1.40 3.100210911985 40 0.13 0.04 110 37 0.87 0.04 1.20 1.30 3.000211311986 74 0.14 0.06 I00 63 0.11 0.71 0.80 2.2002/25/1986 247 0.06 0.03 80 43 0.04 0.36 0.40 2.000311611979 12 0.04 0.01 1,50 tO 1.70 O.OI 0.46 O.SI 2.100312711979 86 0.11 0.03 130 30 I I0 0.06 0.4S 0.$1 1.500310511980 0.09 0.08 90 30 I. 10 0.07 0.75 0.82 1.900310411981 0.13 0.02 130 20 2.30 0.04 1.20 !.30 3.400312611981 O. 10 0.00 130 20 I. 30 0.05 I. 70 ! .00 3. I 00312911982 0.06 O.OS I00 I0 1.10 O. I0 0.54 0.69 |.6003117/1984 13 0.02 O.OS I10 3 1.70 0.08 0.36 0.40 2.10031111198S 14 0.07 0.05 !20 34 i.60 u.o6 0.41 O.S0 2.100311111986 512 0.II 0.04 70 96 0+03 0.43 O.SO 1.100411 II ! 983 0.06 0.03 I 10 3 I +90 O. I0 I +50 1.60 3.400412611979 IS 0.04 0.02 160 |0 1.90 0.01 0.47 0.53 2.400512311979 18 0.03 0.01 130 I0 083 0.01 0.32 0.40 1.300510611980 0.05 0.00 1 I 0 I 0 1.40 0+04 0.98 1.100511611961 0+00 0.01 I00 10 I QO 0.11 1.50 1.70 2.700511711982 0.0S 0.02 ! 10 9 2.10 0.10 0.05 0.98 3.0005116t 1983 0.OS 0.01 I I 0 6 I. 10 0.07 0.39 O.SO 1.6005/1311986 IS 0.03 0.01 130 3 0.02 0.39 0.40 |.70;;~ 06/l 111984 0.04 0.01 180 13 0.60 0.04 0.77�:) 0.80 1.40



Ol-./t31tr)RS t I 00I OOI 150 8 Ot;r, 004 04.1 0.50 I.lOO?/.’l I/tq79 13 001 O.OI 130 I0 0.84 On4 0.37 0 39 1.00
’)711~llr)flf~ 0 0.1 000 140 I0 I .’l(]l 0 04 0 RO 0 G4 I.flO
O"ll.’lllr’OI 0 OR 0 02 12f~ I0 0 78 0 12 I.Ol"~ 1.20 2.0007/Ir)llr~n? 002 001 1.10 3 1.30 0.01 3.00 3.10 ¯ 40f) 711;)1198.’1 I I 002 0 O! 140 6 0 qo 004 O.TG 0.80 1.700711011984 I }’ 00I 002 IGO 4 0.51 00I 045 0.50 !.000712~11~1R~; 79 0 02 00I 1.10 7 0 02 037 0 40 1.1008131119RI 0 04 0,00 120 I0 0.3.~ O.qO I O0 1,300812911983 005 0.01 130 3 0..02 0.03 !.00 I. I0 2.000fll2711984 1.8 0.01 001 130 7 0.25 O.OI 0.39 0.40 O, lO0.q/0411979 13 0.02 0.01 140 I0 0.29 0.03 0.$5 0.58 0.8}’
0,~/I0/1980 0,07 001 150 20 1.50 O.OI 0.6e 0,}’1 2.300910711982 0.04 0.01 120 6 0.82 O. 14 0.69 0.90 1.700911 !11985 5.8 0.02 0.01 140 0 0.4}’ 0.06 0.44 O.SO 1.000ql2311986 I 3 002 0.01 130 S 0.05 0.3¯ 0.40 1.00
1112011979 10 0.00 0.01 1.50 I0 069 O.OS 0.34 0.43 1.101111811980 0.03 0.01 130 I0 0.84 0.05 0.¯9 0.$4 1.401111611981 O.IS 0.12 !00 56 I.$0 0.21 0,64 0,82 2.30I II 1511982 O.OS 0.01 140 4 0.97 O. IS 1.50 1.60 2.601213011981 25 0+08 0.04 130 12 1.90 0.01 1.20 1.30 3,10



-�:;tnl,(m #! 1167572 GUADALUPI: RIVER AT ALAMITOS RECFIAJ’tGE FACILITY AT SAN J(~;E CALIF.
Total        Dis       Nileoqem      Ois.        Total       Tolal        Total

Flow Phospho~o~r) Oelho P Boron Iron NO3 ~,NO2 Ammeni,1 Organic (:~:iG,~ N113 Nilrogen
Period |cls} (mg/I as P| (mg/I as P) (mq/I as B) (mcyl as FI) (mg/I as N) (n~l as N| |mg/I as N) (mc~14 as N) (togA. as N|

All
M,~.~n 47.6 0 09 0.04 I lg 29 1.22 0.07 0,80 O.8g 2.09
(V 2.20 1.08 I. ! 4 O. 23 I. 50 0.46 O. 70 0.60 0.$7 0.39
n 27 58 58 58 58 S! $7 $7 $7 S6

Monlh

Nov 10.0 0.08 0.04 130 20 ! .00 O. 12 O. 74 0,88 ! .IS

Jan 13.6 O. IS 0.08 lOS 59 1.73 0.09 0.87 0.98 2.70

Feb 107.3 O. 19 0,08 99 $8 I. 1 ! 0,08 0.94 ’I.OS 2.31

Uay 14.8 0.04 0.01 ! 31 9 1.20 0.0S 0.88 0.77 1.90

July 12.2 0.03 0.01 136 7 0.91 0.OS 0.94 1.00 1.87

Se~ 8.4 0.03 0.01 133 9 0.66 0.0S 0.62 0.70 1.36

Winter
Nov-Ap! 76.3 0.13 0.08 109 44 1.43 0.08 0.88 0.98 2.35

n IS 34 34 34 34 30 34 33 33 33

Surnmw
May-Sepl 11.8 0.04 0.01 133 8 0.93 O.OS 0.73 0.81 1.70

n I 2 24 24 24 24 2 1 23 24 24 23



,~l.~1.~n 11 t I~)7572 GUADALUPE RIVER AT ALAMITOS RFCHAR(’.E FACILITY AT RAN JOSE CALIF.

Zn Zn PR PR O~ OJ ~ A~

r’ow
OME (cls) (ligtl) (l’gII) (l’qll) (l’glli (ligll) (l’gll) {l’gll) (ligtl)

0 ~/0411982 20 4 G

01~18/1979 3 4 3

OlI2GIlgR3 3 30 I ~0 4 20 9

02~091 ~ 985 40 3 140 ~ ~ 10 4 60 6

0211311986 74
0~1181 ~ 980 50                   3                     3
0212511986 ~47 10 3 1

02/271s984
031261~981 80 3 4

07131/~979 13 3
0812711984 1.8 30 SO 1 10

081291~983 43 1 3

0813111981 80 5 3

0910711982 75 ! 6

0911011980 50 4

09/1~1985 6 I0 90 1 lO 1 70 9

All Dala
M~an 64 32 78 2 35 3 45

CV 1.4g 0.93 0.63 0.62 1.43 0.57 0.53       0.30       0.60

n 6 15 4 15 4 14 4 18 4

Winter
IVlean 120 23 8,5 2 60 3 40 I

CV 0.92 1.22 0.92 0.51 1.18 0.52 0.71 0.38       0.26

~ ~ ~ ~ 2 9 2 9 2

S~Jmmer
Iv~an 7 42 70 2 I0 3 50

CV 0.83 0.72 0.40 0.85 0.00 0.73 0.57 0.38 1.13

n 3 7 2 6 2 ,5 2 7 2



167572 GUAOALUPE RIVER AT ALAMITOS RECHARGE FACILITY AT SAN JOSE CALIF.

~ Mn Mn AI AI
Flow sedimenl dissolved se~menl dis.~olved se~imon! s~lim~OATE (cls) (pgll) (pgll) (I, gll) (Fgll) (pgll) (~gll)

01/04/1982 20 20
01/1811979 O 100112Gl~ 983 I I000 4 330 120 6400 2002/0911985 40 36000 15 21 O0 40 20000 3002/1311906 74 17 3002/I 011980 20 5002/2511986 247 I0 200212711984
031261198! S 200713111919 13 3 100081271t 984 1.0 19000 8 360 10 9000 200BI29!1983 2 1 00813111981 I~) 100910711982 2 1 009/10/1900 10 00911111985 6 21000 10 630 I 0 12000 30

All Dala
Moan 64 21750 I0 855 3 I 11850 2 SCV 1.40 0.48 0.66 0.98 I, 14 O.SO 0.23n 6 4 14 4 15 4 4

Wlnler
M~an 120 23500 1 2 !2~,5 39 ;3200 25CV 0.92 0,75 0.52 1.03 0.91 0.73 0.28n 3 2 8 2 8 2 2

Summer
Mo~ 7 20000 6 49S 21 10SO0 2 SCV O. 83 0.07 0,67 0.39 1.63 0.20 0.28n 3 2 6 2 7 2 2



Of
FlOw di.~olvPd s~tim~nl (t~.~olv~d

D~ (Cl~) (P9II) (l’qII)
(pflll) (llflll) (i, qll)     (llgll)     (ligll) (poll) (ligll)

0 t/04/t 9A2 <1 < I0 <0.0 t I t ~1 t 979 <2 (20 <0.1 <2000 I/~611983 <t
0210911985 40 <1 <1 <10 I00 <0.1 0 <1000~11311986 74 <1 <I0 <0 I <1000~11fl11980 0 0 0 00212511986 247
0212 711984
03/2611981 2 I 0 0 I0007/3 I/I 979 13
0812711984 1.8 <1 <1 1 0 ~0 <01 2 <100 <10812911983 <I I0 <0.1 <1000813111981 1 0 0 00910711982 <1 1 0 <0.1 <1000911011980 1 0 0 00911 111985 ~ <1 <I I 100 <0,1 4 <1~ <1



STATION It 1167572 GI.JAOALUP[ lINER AT ALAMITOS RECHARGE FACLITY AT SkN JOSE CALIF.

Total Total Total Total Total Total Total Total Total Total
Diazinon 2.4 D. Li~:iane Malathion Cl~xdane ~ ~ [~OT Dieldrin Heptachlo+

DAT[ (llgll) (l~gll) (pgll) (l~gll) (l~gll) (pgll) (pgll) (pgll) (l~gll|

0110511982 0.05 0.03 001 0.09 0 00I 0,01 0 0 001/2611983 0.01 0.01 <0.010 <0.01 <0.1 <0.010 0.01 <0.010 0.01 <00100112911906 0.11 0.04 <0.010 <O.OI <0.1 <0+010 <0.010 (0.010 <0.010 <0.0100210911995 0.12 0.03 0.03 0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0100211311986 0.1 0.17 <0.010 0.01 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0100211911980 0.03 0 0 0 0.1 0 0 0 0 00212511986 <0.01 <0.01 <0.010 <0.01 <0.1 <0.010 <O.010 <0.010 <0.010 <0.0100312711981 0.03 0.06 0.01 0 0 0 0 0 0 00411211903 0.01 0.02 <0.010 <0.01 <0.1 �O,O|O c0.010 <0.010 <0.0|0 <0.0100712211906 0.02 0,02 <0.010 <0.01 <0.1 �O.OlO <0.010 <0.010 <0.010 <0.0100012711984 0,01 0.03 <0.010 <0.01 <(t.l <0.010 <0.010 <O.OlO <O.OlO <0.0100813011963 0.01 0,01 <0.010 <0+01 <0. I <0.010 (0.010 <0.010 <0,010 <0.0100910111981 0,01 0.02 0 0.16 0 0 0 0 0 00910011982 0.O1 <0.01 <0+010 <0.01 <0.1 <0.010 <0.010 <0 010 <0.010 <0.0100911011980 ~ 0 0 0 0 0 0 0 0 0Ogl1111985 0.’+. I 0.03 <0.010 <0.01 <0.I <0.010 <0.010 <0.010 <0.010 <0.0100912311980 0.01 0.01 <0.010 <0.01 <0.1 <0.010 <0.010 <0.010 <0+010 <0.010



s l Ai K)N ¯ I 11(;7572 GUAI)ALUPE RIVER AT ALAMITOS rI~.CHAR(’,~ FACItlTY AT SAN J~.SG. CALIF.

Nal~hth~len~s Total Tolal Total Total Total Total Total Total
Polychlo~ P(~B Aldrtn [ndo~df,m End,in Eth,oo Chlm [poli(~ Olyt’hlor Mtth~l Parathion

DAT~ (I;qll| |pgll| |p ,qll| (pqll| (Itqll| (l, gll| (Izgll| (llgll| |pgll|

0 t 105/l ~102 0 0 0 0 0 0 0 0 0
0 I121~I1983 <0. I0 ,:0.I <0.010 <0.010 ~0.010 ,:001 <0010 ~0.01 <0.01
Oll2q~lgBG <O.IG <0.I ~0010 <0.010 ~0.010 <0.01 ~0.010 ~001
0210911995 <0. I0 ~0.I <0 010 ~0.010 <0.010 <00l <0.010 ~0.01 <0.01
021131198G <0.I0 ~0.I <0.010 <0.010 ~0 010 <0.01 <0.010 <0.01 ~0.01
02/I~I19A0 0 0 0 0 0 0 0 0 0
021251198G ~0.I0 <0.I <0.010 <0.010 <0010 ~0.01 <0.010 ~0.01 ~.01
0312711981 0 0 0 0 0 0 0 0 0
0~I1211983 <010 <0.I <0.010 <0010 ~0.010 <0.01 <0.010 <001 <0.01
071221198G <0.10 <0.1 <0.010 <0.010 <0.010 ~O.OI <O.OtO <00l ~.Ot
0812711984 <0.10 <O.t <O.OtO <O.Ot0 <0.010 <0.01 <O.OI0 <0.01 <O.0t
0813011983 <0.10 <0.1 <0.O10 <0.OtO ~0.010 xO.Ot <O.OI0 <0.01 <0.01
0910111981 0 0 O 0 0 0 O 0 0
0910811982 <0.10 <0.1 <0.010 <0.OlO <0.010 <0.01 <0.O10 <O.Ot ~.01
0911011980 0 0 0 0 O 0 0 0 0
0911111985 ~.10 (0.1 (0.010 (O.OtO ~0.010 (O.OI (0.010 (0.01 ~.01
0912311986 ~.10 <0.1 <0.OtO <0.O10 <O.OtO <O.Ot (0.O~0 ~.Ot ~.01



STAT ~ el 1167572 GL ~DA~.UP[ RIVER AT ALAMITOS RECHAR~ FACILIIY AT SAN JOSE CALIF.

Total Total Tolal Total Total Total Total
Methyl Teilhio~ Mirel Peflhane Toxaphene Tlithion 2,4,5-T $itvol

DA~ (1~9I~) (FglI) (l~gll) (p011) (l~gll) (p~ll) (1~011)

01/0511982 0 0 0 0 0 0 0
0 112611983 <0 01 <0.01 <0. I <1 ,,:0.01 <O.OI <0.01
0112911986 <001 <0.01 <0.1 <1 <0.01 <0.01 <0.01
O21091198 5 <0.01 <00I <0, I <1 <0.01 <0.01 <0.01
0211311986 <0+01 <0.01 <0.1 <1 <0.01 <0.01 <0.01
0211911980 0 0 0 0 0 0 0
0212511986 <0.01 <0.01 <0.1 <1 <O.01 <0.0| <0.01
0312711981 0 0 0 0 0 0 0
04/1211983 <0.01 <0.0! �O.I <1 <0.01 <O.01 <0.0|
0712211986 <0,01 <0.01 <0.1 <1 <O.OI <0.01 <0.01
OB12 711984 <0.01 <0.01 <0.I <I <0.01 <0.01 <0.01
0813011983 <0.01 <0.01 <0.1 <1 - <0.01 <0.01 <O.01
0910111981 0 0 0 0 0 0 00910811982 <0.01 <0.01 <0.1 <1 ,(0.0’1 <0.01 <0,010911011080 O 0 0 0 0 0 O0911111985 <0.01 <0.01 <0.1 <1 <0.01 <0.01 R.OI0912311906 <0.01 <0.01 ,�O.l <! <0.01 <0.01 <0.01



14 B720115A-F CON-B V
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,~,T A t tON ~t t I F,q("~~’) ~,AI~)ALUP~ IIIVI~R AT SAN ~S~. CALIf.

Di~.
Flow ~ T~ T~ Tu~htddy ~ ~ ~1~ C ~ Alkalinity

III21~ 22t0 300 180 14 150 ?fl 9t -- t30 97

t t£1R2 943 0 242 140 7 ~ I I 0 270 tO ~ 95 -- t tO 100
1121182 137,0 369 210 80 gO K IlO 95 170 144
1~19~83 68,0 454 ~GO 8,1 10 0 27 10,7 95 -- 200 170
1/27183 1540.0 235 ISO 7.9 t20 350 106 99 -* 99 104
1/29185 22.0 681 410 8 3 13.5 6.5 !0.8 103 420 320 269
1/29186 25 0 652 400 8 3 IS.O 28 8.R 88 I0.0 310 266
1128187 24.0 393 246 8.1 13.0 17 9.7 92 S.I 180 147
!115185 23.0 715 440 8.5 t3.0 1.4 II 6 llO S.O 350 302
2114179 1350 177 140 7,2 12.5 -- I0.0 .... 95
2119180 7900,0 172 I00 68 12.5 800 9,7 .... ~8 62
2117182 3480 3K2 200 86 12,0 SO I0,0 92 -- I~0 160
2/8~83 934.0 270 150 8.0 12.0 150 10,7 tO0 -- 120 84
2128184 280 695 200 8.6 IS.O 5.7 12.0 120 18.0 310 128
219185 llG.O 496 290 8.2 I0.0 30 10.8 95 30.0 220 178
211318~ 124.0 466 280 8.3 14.0 81 10.0 97 42.0 220 171
2124186 925.0 202 150 8.2 I1.0 330 I1,1 I00 9~.0 I10 94
2111187 31.0 605 362 8.4 6.0 6.8 11,4 ll6 3.3 270 230
3116179 27.0 288 160 7.7 3.5 --
3127179 453.0 I 76 100 7.5 3.5 -- 9.5 -- - 73 $2
3~6180 3020 336 190 7.8 3.0 57 I0.0 .... 150 130
31518 ~ 21.0 394 230 7.7 2.0 19 I0.0 94          - 160 120
312718 t 3.7 332 190 8.0 5,S I 6 8,4 84 - 130 120
3130182 480.0 323 190 8,1 1.0 48 ~0.4 94
311183 4240.0 200 130 8.0 13,0 330 I0.0 -- - 93 88
3117184 29.0 350 440 7.9 IS.O $4 8.8 8K 3.0 140 289
3111185 69.0 252 150 8.0 14.5 23 8.8 ~6 40.0 I10 92
3111186 1480.0 258 t50 8.2 13.5 110 ~0.2 98 39.0 I10 I00
315187 200.0 342 198 7.9 14.0 24 9,3 9t 12.0 140 117

4126~79 31.0 259 150 12 18 5 -- 6 I -- I1+O II t2
5123179 0.7 895 520 8.1 18.5 -- 78 .... 360 ¯ 290
SI6180 0.7 826 490 8.2 16.S 5.2 7.4 76 - 370 3 I0

511918 I O.S 866 SIO 8.1 16.0 2.1 ~.3 64 - 370 340
S/18~82 3.7 918 570 8.3 1 ?.S O.S 12.1 127 - 430 384
Sl 71E3 103.0 4 I I 420 8.S le,O 6.5 I0.0 lOS ~.0 190 270I



r)! t 3186 25.0 690 430 8.4 20.0 4 IO.S 116 <3 320 212
6/121fl4 24.0 817 420 8 S 20.0 1.1 11.8 131 S.O 340 283
(;/13/85 200 736 450 t~ 4 22.0 4 8.9 102 4.0 350 295
6/7187 20.0 ?12 461 8.4 22 0 4.5 10.4 119 " - 340 294
7116180 0,2 750 440 8.3 21.5 6.9 15.6 176 -- 320 280
711418 1 0.3 702 440 8.5 23.0 5.2 13.2 155 .. 290 250
7/20/82 3.2 864 540 84 2l.$ 4.2 12.7 144 -- 360 300
7112183 18.0 743 440 8.6 23.0 1 9.6 113 4.0 330 290
7110184 25.0 614 430 8.5 21.5 6.4 12,0 137 <3 320 283
7/24185 22.0 748 430 6.0 22.0 23 10,9 127 6.0 340 2807122186 22.0 765 460 8.4 21.5 0.6 11.S 131 4.0 340 3107/7187 17.0 }’22 450 8.4 23.0 32 8,7 102 2.8 340 30S811179 0.3 }’35 460 8.2 26.0 -- 10.9 .- I$.0 310 2708130/83 20.0 713 400 0.3 23,0 4.5 106 124 I1.0 350 2"178/27184 22.0 721 8.3 21.0 16 9.1 100 3308111167 15.0 724 434 8.4 22.0 I 10.4 120 2.5 340 2929141)’9 0,0 859 520 0,0 21.0 -- 7.0 -- 19.0 350 2009/! 0180 O.S 869 500 7.8 18.0 4 6.2 .. - 350 3109/!/81 0.3 729 440 I.O 19.5 2.6 0.8 10~’ - 300 2009/8/82 2.0 490 200 7,5 23.0 1.S 9.9 ! 10 - 200 1309111105 20.0 712 430 0.4 17.5 24 9.4 90 3.0 340 2899/23106 23.0 701 450 8.3 18.0 100 7.6 61 3.0 :50 2901118180 0.2 724 400 7.2 IO.S 4.9 I.O 9 - 260 240lll?lII 128.0 289 150 7.1 IS.S 70 6.6 IS - 120 102!116182 14.0 606 360 6.4 12.S 20 I0.0 94 -- 260 2301216186 27.0 496 29t I.I 14.0 13 8.6 65 6.9 230 16712130181 27.0 375 210 I.O 13.0 $2 9.S 90 - lEO 130



,~’, TA! ~ w I ! IG90(~ ~AU{)ALI IPE RIVER Ai" SAN ~S[. CALIF.

Flow ~ T~ 1~ Turbidity ~ ~ ~1~ C ~ Alkalinily
Pp~ind (cl ~nhs) (m~ll) pH .... {d~ C) (NIII) (refill) (% sat) (~a as C) (~ as CaCO3) (~ as CaC~)

All
M..,~ 34 1.6 5~ 7 371 8, I IG.2 ~O_7 9.q 104 16. ! 236 202
~ 3.32 O 42 0.44 0.05 0.27 2. i6 0.~O 0.24 1.25 G43 0.45

~ 42.3 529 300 7.9 13, I 27.0 7. I 68 8.9 218 190

Jan 281.3 425 2~2 8.0 12.0 83.3 ~0.3 96 13.4 193 163

F~ 1171.2 383 208 e.O 12.e 181.7 ]0.6 103 3e.3 ~76 130

Ma~ 613.8 3 ~ 7 198 8.0 13.5 69.6 9.e 95 22.0 134 123

May 22.9 713 442 8.2 18.9 3.5 9.2 105 8.5 3~6 280

July 12.0 738 454 8.4 22.6 10.9 I 1.7 ~36 6.4 328 286

At~ ~4.3 723 431 8.3 23.0 9.5 10.4 1 ]8 9.5 333 280

~ 7.8 728 437 8.0 19.5 26.4 8.3 I01 8.3 31S 262

Wlnler
Nov-Apt 579.8 391 229 8.0 12.6 96.2 9.9 94 23,6 112 145

n 37 37 37 37’ 37 33 37 29 t6 37 37

Summit’
May.S~.pt 15.7 725 443 8.2 20.5 11.5 9.9 117 7.S 322 278

n 28 28 27 28 28 24 28 23 14 26 27



STATION I~l I IG9000 (~AUOALUPE RIVER AT SAN JOSE. CALIF.

Tolal         Dis                                  Nil;nqen       Dis.         Total         Tolal

P~iod ~cls) (m~l as P} (m~ as P) (~ as B) (~ as Fe) (~1 as NI (~1 as N} (~l as NI (~ as N)

III 717g 520 0 16 0.04 I I0 20 1.50 0.06 0.58 2.20

III 2180 221.0 0.23 0.09 I00 80 O.~g 0.06 1.20 2,30

1129181 293.0 0.26 0 15 60 30 1,50 0. I0 "" ""

I ~5182 ~43 0 0.2S 0 16 60 150 l.O0 0,13 1.20 3.20

I121182 137.0 O. IS 0.12 60 22 1.70 O. IS 0.61 ~.~0

1119193 69.0 0.4~ 0.31 I00 I I 190 0.0~ 0.~3 2.90

1127163 1540.0 0.60 0.06 50 150 0.90 0,09 I.I0 ~.I0

1129185 22.0 0.07 -. 0.04 150 3.50 0.60 O.SS 4.20

~29~86 250 0.17 0.0~ 0.06 150 .- I.I0 0.~ 4,30

1 ;28~97 24.0 O. I0 0.05 ~0 I 9 1.70 O.OS 1,20 2.gO

l~l 5~85 23.0 0.02 -. 002 160 3.60 0.30 - - 4.10

2114179 135.0 0.17 0.07 80 80 0.76 0.13 0.~I 1.60

2119180 ~go0.O 2.80 0.20 70 190 093 0.09 4.50 5.60

211 7/82 3480 0.06 004 80 38 0.80 0.08 0.51 1.50

218183 934.0 0.21 0.09 SO 40 0.60 0.09 ~.00 1.70

2128184 28.0 0.~4 .- 0.05 80 ~.40 0.60 0.47 2.00

2/9/85 116.0 O.lO -- 0.0] ~30 1.20 I.O0 0.97 3.~0

21 ~ 3186 124.0 0.09 0.06 0.02 90 -- 1.10 ~ .00 ~ 60

21~4186 925.0 0.21 0.04 0.02 70 .-

211 1187 31.0 0.04 0.02 IGO S . - 0.01 0.70 2.10

3116179 270 0.27 O. 13 130 30 1.30 O.OG 1.40 2.60

3/27179 453 0 0.67 0.13 70 I00 O.G3 ... I.SO 2.20

3/GI80 302.0 0.10 00S 80 30 O.SG 0.04 0.83 1.70

315181 21.0 O. IS 0.06 I ?0 50 1.40 0.06 1.00 2.50

3~30182 480.0 0.08 O.OS 80 34 O.S6 0.12 0.42 I.~0

3/1183 4240.0 0.79 0.07 50 240 0.4~ O. 12 1.90 2.50

3~! 7184 29.0 0.02 -- 0.0~ ~5~ 3.30

311118S 69.0 0.18 -. 0.1 60 0.88 0.70 0.61 1.60

311 1186 1480.0 0.17 OOS 0.04 50 .- 0.60 0.S2 1.30

3,5/87 200.0 0.20 009 I00 4 ! . . 0.03 1.80 3.10

41~ 2~83 6~.0 0.04 -. 0.01 80 1.10 0.60 1.00 1.70

41~6179 31.0 0.21 0.07 lEO 70 0.82 0.0~ 1.00 1.90

5123179 0.7 0.13 0.09 4S0 I 0 0.79 0.01 0.$2 1.70

S/6/BO 0.7 0.13 0.04 2~0 20 1.40 0.0~ 1.40 3.00

511 g/B1 O.S 0.24 0.14 I go I 0 1.70 0.21 0.86 2.80

5~ ~ e,82 3.7 O. ~ S O09 2 ~ 0 9 2.~0 O. ~ 2 0.95 3.50

51 ! 7183 103.0 O.OS -- 0.04 160 3.20 1.00 0.47 4.20



.r,/l.llA~; 25 0 0 II 0.01 00I Ir, O -- 040 0.,16 2.90

GI1211~4 24 0 0 04 -- 0 02 I%0 3.20 0 flO 0 08 4.00

r,/I .1/~5 20 0 0 04 00l I 70 3.00 O.SO 0 43 3.50

~,/2/~ ! 20.0 0 02 O.Ol ir, o 3 - . 0 04 I O0 3.60

7/161A0 02 0.22 00% 220 30 0.31 00I 1.30 1.70

7/14/81 0.3 024 0 I.% I~Cl I0 1.00 0 I~’ 0 96 2.10

71"~01[~2 3.2 0 20 O. lq Iflo ~1 1.20 0.06 1 I~0 3.10

?112183 ! 8 0 0 0.~ .. 0.03 I SO 2.70 0.90 0.96 3

71101R4 25.0 0 04 .. OoI 150 3.30 060 0.74 3.90

71241115 22 0 00.~ .. 0.02 I00 3.20 0 90 0.84 4.10

7/22/06 22 0 0.0,3 0.02 0.01 160 . ¯ 0 40 0.37 3.30

7/7/0 7 17.0 0.50 0.02 150 3 . - 0.04 O.O0 3.30

011179 03 007 O. lO 210 20 1.40 0.07 0.72 2.10

8130163 20,0 0.03 .. 0.02 150 3.20 0.50 0.79 3.60

0127/R4 22.0
0.58

611 I107 ISO 0.09 O.OI 160 3 2.20 0,02 0.40 2.70

914179 0.0 0 14 0,10 270 I0 0,54 0.10 0.68 1.30

91101RO 0.5 022 O. 16 240 l 0 1.20 0.03 0.90 2. tO

91118 I 0.3 0.24 0 J 09 I RO I 0 1.40 0.09 0.93 2.40

91010 2 2.0 0,09 0.08 I00 40 0.35 O. 13 0.77 1.40

911 1105 20.0 0.05 -. 0.02 I SO 3.20 0.70 0.65 3.90

9123106 23.0 O.OO 0,05 0,02 170 . - 0.40 - - 3.50

l I I 10180 0.2 0.30 O. 20 ! 50 90 ! .20 0.02 0.95 2.20

I I tl 7191 12@.0 0.20 O. 14 60 34 0.98 0.16 0.53 1.70

11116182 14.0 0.28 0.17 |10 P 1.60 0.00 !.30 3.10

I 216186 27.0 O. IS ¯ - 120 SI . . 0.03 1.00 3.20

12130101 27.0 0.21 O. I I 90 20 1.20 O. I0 0.69 2.00

0



STA1 ION It t I t6gOOO GAUOALUP~ RIV[R AT SAN JOSE. CALIF.
Total         Dis                                   Niten.q,m        Dis.         Total         Total

Flow Phospho,o.s (~ho P Boron #;on NO3, NO2 Ammonia O~(j~ nl¢ Nilro9~
Pelio(J ((:Is} |m(j/I as P) (m~l as P) Ira(in as (t) (rag4 as Fe) (mg~ as N) In~, as N| |m(j/I as N) (n~yl as N|

All
Me,-v~ 341.6 0.22 0.09 872 74 1.59 0.30 0.95 2.74
O/ J.32 t.69 0.68 1.03 0.88 0.8! I.t4 0.60 O.3S
n 64 63 47 63 83 51 62 El 02

Month

Nov 42.3 0.23 0. I 7 ¯ I t0.0 40 1.28 0.07 0.95 2.SS

Jan 28! .3 0.22 O. 12 61.7 8 1 1.04 0.23 0.90 2.98

Feb 1171.2 0.42 0.07 48.9 80 0.95 0.47 ! .22 2.54

Mar 013.8 0.24 0.08 59.2 75 1.10 0.31 1.06 2.21

Iday 22.9 0.11 0.06 139.0 76 2.09 0,32 0.83 3.1 I

July 12.0 0.16 0.09 I01. I 70 1,07 0.35 0.93 3.04

Augusl 14.3 0.06 0.06 123.3 61 2.27 0.20 0.62 2.80

Sepl 7.8 0.14 0.10 131.7 $S 1.34 0.24 0.79 2.43

Winter
Nov-Apt 579.8 0.28 O. 10 63.0 75 1.35 0.30 1.04 2.$7

n 37 37 29 37 37 30 30 35 34

Summer
klay-Sept i 5.7 O. i3 0.08 120.4 72 ! .91 0.31 0,83 2,94

n 28 27 10 27 27 22 27 27 27



STATION ! I t69000 GUADALtlPE n~VER AT ,SAN JOSE. CALIF.

GROUP A - PRESENT IN STREAM

DIAZINON 2.4- D LINDANE MALATHION
DATE TOTAL TOTAL TOTAl. TOTAL

FLOW (UG/L) (UG/I.) (UGIL) (UG/L)

!1 I 7179 52.00 0.07 0.07 0.02 0.00
811179 0,33 0.20 0.11 0.01 0.00

21f9180 7900.00 0.07 0,07 0.02 0.01
9/! 0180 0.53 0.03 0.00 0.01 0.00
312718 I 3.70 0.34 0.1 7 0.02 0.22
911/8 I 0.33 0.02 0.02 0.00 0.96
1/5182 943.00 0.07 0.02 0.0! 0.09
918182 2.80 0.16 0.02 <0.010 <0.01

1127183 1540.00 < 0.01 < 0.01 <0.010 <0.01
41 l 218 3 6 ! .00 0.01 0.03 <0.010 <0.01
8130/83 20.00 0.02 0.05 <O.OlO <0.0!
8127184 22,00 0.0! 0,04 <0.010 <0.01
219185 116.00 0.09 0.07 0.04 0.01

9If 1185 20.00 0.04 < 0.01 <0.010 <0.0!
112918 6 25.00 O. 18 0.01 <0.010 0.03
2113186 124,00 0.10 0.10 <O.OlO 0.01
2124186 925.00 < 0.01 < 0.01 <0.010 <0.01
7/22186 22.00 0.01 O. 11 <0.010 <0.01
912318 6 23.00 O. 02 0.03 <0.010 <0.01

ALL - AVG 0.08 0.05
OZ)/ 1.14 0.92

mid 82 - 86
winler 0.08 0.04 seo dala see dala

summer 0.04 0.04 all < 0.010 al < 0.01

79 - mid 82
winler 0,14 0,08 0.02 0.08

summer 0.08 0.04 0.01 0.32

~ ~., ........



STATION ! t 169000 GUADALUPE RIVER AT SAN JOSE, CALIF.

GROUP B - SOME POSITIVE BEFORE MID 1982 - NONE ¯ I).L AFTER

CI.-LOR(:X:IN~ DDD DDE DDT DIELDRIN HEPTACHLOR
DATE TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL

FLOW (UGIL) (UG/L) (UG/L) (UG/L) (UGIL) (UG/L)

!/! 7179 52.00 0.00 0.00 0.00 0.00 0.00 0.008/!/79 0.33 0.00 0.00 0.00 0.00 0.00 0.002/19/80 79(,0.00 0.60 0.04 0.04 0.1t 0.02 0.029/10/80 3.53 0.10 0.01 0.00 0.00 0.00 0.00312718 1 3.70 O.lO 0.00 0.00 0.00 0.00 0,0091118 ! 0.33 0.00 0.00 0.00 0.00 0.00 0.00! 1518 2 943.00 0.00 0.0! 0.01 0.00 0.00 0.00918182 2.80 <0.1 <0.010 <0.010 <O.OlO <0.010 <0.0101127183 1540.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0104/! 2/83 61.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0108130183 20.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010812 718 4 22.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0 I0219185 116.00 <0.I <0.010 <0.010 <0.010 <0.010 <0.010911 118 5 20.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010112 9186 25.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010211 3/86 124.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0102124186 925.00 <0.! <0.010 <0.010 <0.010. <0.010 <0.0107122186 22.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.0109123186 23.00 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010



STATION t t tBg000 GUADALUPE tllVEFI AT SAN JOSE. CALIF.
GROUP C NEVER DETECTED

METHYL ME THYL NAPHT H.
ENDO-              CHLO~ OXY. PAfIA- TIll-      PErl. TOXA- TOTAL            ALENES

SUI FAN ENDr~IN ETHION EPOXIDE Cig_Orl IHION THION MIrIEX THANE PHENE TRI- 24 5- T SILVEX POLYCHL PCB
PATE IOTAL TOTAL TOTAL 1OTAL IOTAL TOTAL TOTAL TOIAL TOTAL TOTAL THION TOTAL TOTAL TOTAL TOTAL

(UGIL) (UGIL) (UGIL) (UG/L) (UG/L) (UGIL) (UGIL)(UG/L)(UGIL) (UGIL)(UGIL) (UGIL) (UGIL) (UGIL) (IIGIL)

J.’~n 79 0.00 0.00 0.00 0.00 -- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 -- 0.00
AiJq-79 0.00 0.00 0.00 0.00 -- 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.05 -- 0.00
F~.b-80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00
Sep-80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0! 0.00 0.00
Mar-81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00. 0.00
Sep-81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Jan-82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sep-82 <0.010 <0.010 <0.0t <0.010 <0.01 <0.0l <0.01 <0.0l <0.t <l <0.0l <0.01 <0.0! <0.10 <0.1
Jan-83 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1
Apt-83 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1
Au~J-83 <0.010 <0.010 <0.01 <0,010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1
Aug-84 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.0! <0.10 <0.I
Febo85 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.0! <0.10 <0.1
Sep-85 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.! <1 <0.01 <0.0! <0.0! <0.10 <0.1
Jan-86 <0.010 <0.010 <0.0! <0.010 <0.01 <0.0! <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1
Feb-86 <0.010 <0.010 <0.01 <0.010 <0.01 <0.0! <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0,01 <0.10 <0.1
Feb-86 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.0! <0.01 <0.1 <1 <0.0! <0.0! <0.01 <0.10 <0.1
Jul-86 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1
Sep-86 <0.010 <0.010 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.1 <1 <0.01 <0.01 <0.01 <0.10 <0.1



STATION l I 169000 GUADALUPE RIVER
GROUP

Zn Zn PB PB QJ OJ As As
DATE FLOW dissolved sedimenl dissolved sedimenl dissolvod sedimenl dissolved sedimenl

~ ugll uglgm ugll ug/gm ugll uglgm ugll ug/gm

1117179 52.0 20 -- 26 -- 3 -- 1 --
I/5/82 943.6 10 ! 00 6 60 2 30 2 8
1/27/83 1540.0 6 70 ! 80 2 20 ! 4
1/28/88 24.0 8 - - 5 - - 2 - - 2 - -
2/19/80 7900.0 190 810 0 1000 2 40 2 8
2/9/85 116.0 3 1 t0 2 80 3 180 1 4
2/13/86 124.0 28 -- 1 -- 3 -- 1 --
2124186 925.0 20 -- 1 -- 1 -- I --
3/27/81 3.7 20 70 3 20 6 20 3 10
811179 0.3 6 -- ND -- 2 -- 2 --
8130/83 20.0 9 50 1 40 1 1 0 1 2
8127184 22.0 6 120 1 50 1 60 1 t
81l 1188 15.0 3 100 5 40 1 30 1 5
9/t 0/80 0.5 1 0 40 2 40 2 20 4 1 6
911181 0.3 40 120 5 110 2 100 2 7
9/8/82 2.8 30 70 1 60 5 10 2 3

9111185 20.0 10 190 1 300 1 100 1 7

All DATA
A~G 688.7 25 154 3.8 157 2.3 52 1.8 6.3
(~/ 2.78 1.78 1.36 ! °63 ! .76 0.6! 0.99 0.52 0.65

WINTER
A~G 1292.0 34 232 5.0 248 2.7 58 1.6 6.8
~ 1.96 1.74 1.39 1.62 1.70 0.53 1.18 0.47 0.39

SUMMER
A~G 10. I 14 99 2.3 9 1 1.9 4 7 1.8 5.9
(£)/ 0.99 0.93 0.52 0.83 1.04 0.72 0.85 0.59 0.86

,I~ ’ ". ¯ ’    --



.~TATION ! 1 169000 GIJADALUPE RIVER
GROUP et2 - NOT ENVIRONMENTALLY SIGNIFICANT

FE Mn Mn AI AI
DATE FLOW sp.dimp.nl dissolved sc~dimp.nl dissolved sedim~.nl sedimenl

(3~ uq/qm u,qll u.q/.qm uqll ug/gm uglgm

1/! 7179 52.0 -. 4 -- 10 ....
I 1.5/82 943.0 16000 20 330 4 0 9500 20
1/27/83 1540.0 7000 10 350 120 3900 20
1/28/88 24.0 - - 10 - - 10 -
2119180 7900.0 13000 10 400 60 700 30
219185 116.0 30000 8 500 20 12000 20
2/13/86 124.0 -- 5 -- I 0 ....
2124186 925.0 -- 10 -- 4 0 ....
3127181 3.7 7500 20 190 20 4200 20
811/79 0.3 -- 30 -- SO ....
8130/83 20.0 6500 1 2 200 I 0 3500 1 0
8127184 22.0 22000 I 0 390 1 0 9300 20
8111188 15.0 13000 9 370 I 0 <50
9110/80 0.5 10000 0 540 10 3100 30
911/81 0.3 16000 0 310 10 5000 20
9/8/82 2.8 4500 20 150 10 49000 <I0
9/I 1/85 20.0 21000 20 660 I0 12000 20

ALL DATA
A~G 688.7 13,875 12 366 26 10,200 21
~ 2.78 0 55 0.69 0.41 !.!0 !.32

WINTER
A~G 1292.0 14,700 1 I 354 37 6,060 22
~ 1.96 0.64 0.53 0.32 0.97 0.76 0.20

SIff~IMER
/~G 10.1 13,286 I 3 374 1 5 13,650 20
0Dr 0.99 0.51 0.82 0.48 0.94 1.29 0.35

~L



STATION ll 169000 GUADALUPE RIVER
GROUP K3 - BELOW DETECTION LIMIT

Ni Cr Cr Q:I (3:1 H:j IID Se ,~eDATE FLOW dissolved dissolved sedimenl dissolved sedimenl dissolved sedimenl dissolved sedimenlO’S ug/I ug/I uglgm ugll ug/gm ugll uglgm ugll uglgm

1/! 7/79 52.0 ND I~ .. 2 .. <0.1 ......1/5/82 943.0 <100 <10 60 I I <0.l 1.7 o- <11127183 1540.0 <100 <I0 30 <1 1 <0.1 3.5 -- <11128188 24.0 <1 <1 - - <1 - - <.1 - - | . .2/1 9/80 7900.0 0 0 50 0 2 0 |.7 -- 0219/85 116.0 <100 <10 90 <1 <1 <0,1 0.3 <1 <12113186 124.0 <100 <10 .- <1 -- <0.l ......2124/86 925,0 <100 <10 .- <1 -. <0.! ......3127181 3.7 0 10 21 I 0 0 0.4 "" 0811 / 79 0,3 NO I~) -. <2 -- <0.1 ......8/30/83 20.0 <100 <10 20 <1 <1 <0.1 0.03 "- <18/27/84 22.0 <100 <10 80 <1 <1 <0.! 0.9 -. <1811 1188 15.0 <! 2 50 <1 I <.! 1.7 3 <!9110180 0.5 0 0 43 0 2 0 10 "" 0911181 0.3 0 0 50 0 <1 0 0.36 "" 0918182 2.8 <100 <10 1 0 <1 <1 <0.! 0.08 "" <1911 1185 20.0 <100 -- 740 1 0 <0.! 1.7 "- I
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APPENDIX G
POINT SOURCE LOADS

G.1    ~ASTEI~ATER TREATNENT PLANT LOADS

Annual loads were estimated for the three Lower South B~y wastewater

treatment plants (San Jose/Santa Clara, Sunnyvale, Palo Alto) based on
self-monitoring data provtcled by the Regtonal Board for 1987 and 1988. The
data, Shown in Table G-l, gtve for each year the mmber of s~les, the
number of samples below t.he detection 11mat, the average �oncentration, and
the load for each plant. The total annual load is then cmnpul:ed in the

rtgh~.-hand Column. Loads were estimated using synoptic rather than average

flow measure.ments. The mean annual flows for each treatuent
provtded at the top of each

When the majority of samples are below detection, the estimated
uncertain and conservative because the concentration waS assm~d to equal

the detection limtt, whereas the actual concentration ts between zero and
the detection ~imft. Comparisons with nonpoint sOurce loads were made only

for those constituents whtch were conslstent~ measured e~ ~evels
above de~ec~ton ~tmtts.

G.2 OTHER POZNT SOURCES

T~e~e a~e a ,umber o~ pot~t source discharges ~o ~he

operating under NPDES Pe~t~s. These are facilities which put~
contaminated groundwater from the a~utfer~ subject tt to

remove COntaminants, and then discharge tO a s~re~, often viii a sto~
drain. All of the identified discharges are upstre~ of the stream

G-2
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monitoring stattons used In the study, and would therefore influence the

conditions at the station, primarily durtng dry weather periods.

As part of their pemtt requirements, these plants submit regular
reports providing information on discharge quantity and qu¢~llty. For this

study, WCC obtained and reviewed these reports for each of the facilities

which discharge, covering a substantial portion of 1987. This source was

useful in establishing the approximate rate and total volu~)e of discharge
by these potnt sources. There are usually a large number of flow

observations reported, and the degree of fluctuation between observations
ts nominal, so that the average that was computed for use in the load

estimates is consldered to provide e suitable indicator of the quantity of

treated groundwater discharged to the strea~s.

Characterization of the quality of these discharges is a different
matter. The principal constraint imposed by the data in the Permit reports

is that the laboratory analyses performed examined only organic compounds

(the pollutants of concern at these sites), and, following treatment, ell

concentrations reported (with isolated occasional exceptions) were below

detection levels.

To address this limitation, the RWQCB requested the facllltles involved

to conduct a special supplementary survey to provide Infor~atlon on heavy

metal levels in the discharge. Heavy metals are a normal component of

urban runoff and this Infor~atlon would provide a c~n element to use for

comparisons of sources. Results from the single sample analyzed by these
special studies were reviewed, and the concentrations observed ~ere

combined with the discharge flo~s from the more comprehensive flow records,
to compute estimates of the pollutant !::~: from the point sources.

These results are su~arlzed by Table G-2. Facilities a~re organized by

stream, and the discharge rate and concentrations of observed pollutants
are listed. Copper and zinc are selected for load c~putatlons because

R0054915
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TABLE G-2 SUMMARY OF POINT SOURCE POLLUTANT DISCHARGI[S

Wet Seas. days- 212 Oct - AW
Dry Seas - days,, 153 I~y.Sept

L
CALABAZAS STA S-1 Seaso:~ Pollulan! L~oed (~s)

D~ch O Disch O Pollutenl Conc ~g,1 WET (212 de) d~y (153
,.., PS Facility (gpm) (�/I) Cu Zn mher mp’ld Cu Zn Cu

1 Unocal 4 0.009 170 AsS; Seg 0 1.7 0 1.2 /
2 Hewi.~ Pac~,,rd 1.S 0.003 Se $ 0 0 0 1.m..

..- 3 He,1 semJcond ,S 0.167 org- ~rox 10 0 0 0 O
4. Intersil 0.~.4 0.001 134 0 ©~.2 0 0.2
S ,~emen$ 18.8 0.042 lS2 331 ¯ 7.2 1~S.6 $.2 11.4
6 S~gr~t~.~ 201 0.448 IO 0 ~),S O. 22.0

* ’ PS To;el 301 0.670 9.S $3 7.2 4~B.2 S.2 34.8

SUNNYVALE EAST STA $.2 Season Pollutant Load
~ D~sch O Disoh O Pollutant Conc I~g,1 WET (212 �|a) �lry (153

PS Fec;i;ty (gpm) (�~s) Cu Zn ~ther rep*td Cu Zn Cu Zn

I S,gne1~cs 7S 0.167 30 0 S.7 0 4.1
- 2 S,gne!,¢s 85 0.189 60 0 112.9 0 9.3

3 Adv M~¢ro 98 0.216 Iq) $5; A~ 19; 245" 0 0 0 0
"’ 4. TRW 26 0.058 $.$ 35 0.4. ;1.3 0.3 1.?

~ PS To!a~ 284 0.633 0.S 29 0.4 20.9 0.3

GUIADALUPE STA S..3 seesor~ Po,ulem Loecl (1=s)
"" D~$c~ C;) Disc~ O Po,utan! Cor~c ~0~I WET (212 de) �lry (153

PS F=¢;I,ty (gpm) (�~s) C,u Zn o!her repld C, Zrl Cu

1 ~B~ 14.06 3.133 33 S,~:o~g~t~30 0 1’17.S 0
"’ 2 Fa,mh;k:l I0~, 2.348 TC, E 1.2 0 0 0 0

3 Lincoln Pro~ 25: 0.557 21 39 S, 4 :As 1 13.3 24.7 9.6 17.8

,.. PS Total 2710 6.036 2 21 13.3 1~’~2.2 9.6 102.6

COYOTE STA S-4                                                  season Pol~uten! Loe¢~ (l~s)
Disch O Oiscrt Q     Pollulen! Conc I~g/~          WET (212 �~a)        �Ity (153

PS Fecih~/ (gpm) (c~s) Ni Zn other repld Ni Zn N~

~ So Pacific Pq:)e 24.00 5.347 130 C~ ~3 7go 0 570     0
2 SC Co Trensn 0.1 0.000 90 0 0.023 0 0.01~

~ PS Total 24.00 5.347 130 0004 790 0.023 S?O

G-6

,,
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they are the only ~tlls that appear to be present often enough to |~lude

tn a watershed sumary. Coyote Creek ts a parttal exception, tn that

ntckel, rather than copper ts present. Zt~ appears to be the on1¥ heavy

meta~ that ts observed tn ~st of the dtscha~es.

The flows are assumed to be un|fom throughout the ~ear, an the ~ss
loads c~puted fr~ the 11sted flo*s and concentrations are sho~n for the

wet and dry seasons. These results are presented for each discharge, as ts
the total for all the discharges upstre~ of each strem

statton. The concentrations shown for the PS total for the watershed are
the flo~ ~tghted concentrations for the c~postte point source discharges
above each Statton, whtch could be compared with the

concentrations at the statton. Chapter 8 of the report discusses the
Influence of the presence of pollutants fr~ upstre~ potn~t sources on the

Pro~ec~tons of loads from watersheds that do not contatn such facilities.

R0054917
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APPENOIX H
ANALYS[S OF UNCERTAINTY [N LOAD [ST]HATES

2
The annual nonpotnt source load estimates presented in Sectton 8 were

derived from simulated flows and measured concentration data. Because the

exact values of flows and concentrations are not known, annual load
estimates have some degree of uncertainty associated with them. In this
appendix we describe and quantify this uncertainty, So that future
decisions and analyses can be based on both the loads estimates and their

associated confidence levels.

The sources of uncertainty in loads estimates are sua~aartzed and
discussed in Section H.1. Section H.2 then presents the procedures used to

quantify uncertainty. Section H.3 discusses the results of the                               ’

quantitative uncertainty analysis in terms of confidence bounds on annual

load estimates for the entire valley.

H.I SOURCES OF UNCERTAINTY

For the purposes of this study, annual loads are estimated as the

product of annual flow volume and mean concentrations for each land use.

Thus, uncertainty in the load arises from (i) uncertainty in the estimate

of flow from each waterzhed and land u~e, and (2) uncertainty In the

estimate of mean concentrations for each land uze. U

H.I.I Uncertainty in Flow Estimates

Storm runoff flow volumes were estimated in this study usl~ng the

rainfall-runoff model SWMM, aS described in Appendix B. In watersheds

where flow data were available, the model was calibrated to match observed

R0054920
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flow volumes. In watersheds where no flow data were available, the model -
was app]|ed using Input data from slm|]ar calibrated watersheds. The

following factors contribute to uncertainty tn f]o~ estimates:

- 1
1. Node] Input parameters are not known exactly,

- 2

2. The model Itself ts an tnexact representation of the ICtUI|

hydrologic processes,

3. The measured flows used tn calibration of the model are not exact.

Calibration of the ~odel against observed flows attempts to mtntmfze the
ftrst t,o components of flow uncertainty. However, as described In

Appendix B It ts not posstb]e to arrtve at a perfect calibration for any
one watershed. Root Mean Square Errors (RHSEs) tn annual load estimates

genera]]y ranged from 15 to 25 percent, but were as high as 40 percent tn
some watersheds. Errors Jn uncallbrated watersheds would be expected to be

htgher,

Even tf the calibration resulted In a perfect match wtth observed

flows, the~e would be some uncertainty associated wtth errors Jn flow

measurements. The magnitude of these errors Is currently unknown, but ts
assumed to be small relative to calibration errors tn most watersheds. A
possible exception to this ts the Guadalupe River, where flow measurements
were found to be Jncons|stent wJth reservoir release data (see Section

5.3.2 for a detailed discussion).

H.1.2 Uncer~a~n~ tn the ~ean Concentration
The annual mean concentrations for each ]and use and constituent were

estimated from the sa~p]tng data collected durtng the 1987-88 and 1988-89
monitoring pertods. The following factors contribute to the uncertainty fn
the estimated mean concentrations:

R0054921
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1. Nean concentratiOnS for each land use ~re estf~ted fro~ a ftntte
number of water qualtty samples (generally less thin 25). Statistically,
the degree of uncertainty in the n~an decreases with large sa~ples stz~s,

and Increases as the sample variance increases. For industrial and open
land uses, mean concentrations were estimated based on 5 or f(~er samples.

2. Neasured concentrations are subject to llborator7 and fteld
sa~pllng errors. As discussed tn Section c.n, laboratory OA/qC data
Indicated the data collected tn this study are of good and relltable

quality. Relative percent differences (RPDs) between field duplicates were
on average 29 percent, and ranged from 0 to 100 percent. For laboratory
duplicates, relative percent differences were on average 16 percent, and

ranged from 0 to 40 percent.

3. Data collected during the 1987-88 and 1988-89 ~onttoring periods
¯ ~y not be representative of other years wtth higher rainfall,, The
monitoring pertod for th|s study unfortunately coincided with several years

of drought in Ca~ifornia. Thus, there ts the concern that water quality tn
wet and norcal years might differ significantly from data collected during
dry years. As discussed in Section 8.6.4, dry years differ from wet years
primarily in te~s of ~he num~e~ of sto~s, no~ the volume of s~oms. Data

collected durtng the monitoring period sugges~ ltttle relationship between
~uno~ volume, s~o~m f~equency, and concentration. However, bulldup-
.aShoff, *a~e~ qual~y modeling ~esu~s fo~ Calabazas C~eek (Appendlx B)

sugges~ ~ha~ .a~e~ quality ~s significantly d~fferent tn .et years such as

1982-83 ~han ~n dr~ yea~s such as ~he monitoring pe~1od. This componen~ of

’" uncertaint~ cannot be quantified until ~nltoring data are collected In wet

years.

4. Land use concentrations we~ co~ected by loads correction factors

to c~ensate for d~fferences between ]a~ use aM $t~ station

concentrations. As discussed in ~ection 8.6.2, the processes that might be
explaine¢ by these loads correction factors are currently unknown. We

H-4
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belfeve that these factors probably account for processes occurrfng wtthfn
the stre~ bed. Thts component of uncertainty cannot be quantified untt1
more data are collected on strem processes and strea~ bed water

H.2 PROCEDURES USE0 TO QUANTZFY UNCERTAINTY

For thts analysfs, uncertainty ts quantified by dertvfng �onfidence
bounds on annual loads estimates, gtven the uncertainty |n flo~ and

concentratfon. A ffrst-order, second moment approach ts used, assumtng
that the distribution of load estimates for a gtven year ciln be described

completely by the mean and vartance of the estt~ltes. Alternatfve methods
for uncertainty analysts (e.g.. Monte Carlo slmulatfon) can give a more

prectse evaluation of uncertainty, but generally requtre more data and

computatfonal tfme than ts practical for a modeling study of thts Scale.

The following secttons descrtbe the procedures and equa~ttons used tn
the analysfs. Key assumptions tnclude:

¯ Flow and concentration are assumed to be fndependent of each

other.

¯ Uncertainty due to differences between water qualfty durtng the
dry monitoring pertod and wetter years fs not quantffted, due to

the lack of data. Thfs component of uncertainty slhould be
evaluated when wet-year water quallty data are collected.

¯ Uncertainty due to strea~ bed processes fs not eva’lusted, again
due to lack of quantitative data on the effects of these
processes.

¯ The mean and vartance tn flow estimates can be quantfffed usfng
the model callbratlon errors, expressed as the ratt:o of observed
to predicted annual f10w volumes.

R0054923
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¯ The distribution of load estimates can be described completel~ by

the mean estt~te and the raft¯nee tn

¯ Zn dertvtng confidence bounds, the d|strtbutlon of errors tn loads
estimates ts assumed to be Log

H.2.1 Uncertatnt~ tn Loads from a $tngle Land Use tn a Watersh~l
The esttmate of annual load from a stngle land use wlthtn ¯ watershed

ts computed from the following model:

Ltj ¯ QtJ ~J (H-l)

where

Ltj - the estimated load for ¯gtven ye¯r from watershed 1, land
use J

QtJ " the estimated ~1o. volume from w4tershed t, lind u~se
Cj - the estimated mean concentration for la~ use J

Because q~j ~nd Cmj a~e not p~ectsel~ known, the expected value (or
estimate) of LIj Is estimated by correcting the estimated flow by the mean
calibration error:

E[LIj] - {{Q jI E{CjI
¯ (ql~l)~

~ere

EI]- expected v~lue (or.ean; of []

~i " the mean flow model calibration error for watershed
expressed as ~he mean ratio of observed to predicted flows

R0054924
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The variance of load estimates about this mean his two components. The

first component, referred to as the intrinsic variance, accounts for the
variability of flow and �oncentration estimates, assuming that the mean

estimates of flow end �oncentration are known exactly:

VariLtjltnt . (qtjit)2Var[Cj] + ~j2var[qtj] (H-3)

+ variqtjIVariCjI

~

VarI) - variance of l]
(H-4)

The variance in Cj is simply the variance in the measured water quality
samples for land use J, and accounts for both natural stom to stom

variability and variability due to measurement (QA/QC) errors. The

variance in QIJ can be derived from the model calibration errors as

follows:

VarIOll) ¯ Oll2 Varlel]
(H-S)

where eI is the ratio of observed to predicted flows for watershed I.

The second component of the uncertainty in load estimates is the

parametric variance. The parametric variance accounts for the fact that

the mean estimates of flow and concentration are derived from limited data

sets, and are therefore uncertain:

Var(tljIpar - Var[ E[Qij] EICj] ] (H-S)

¯ (QiJ~l)2VarICj)/nc
~

+ Cmj2Qlj2Var(el]/ne
+ Qij2var[elI Var[CjI/(nenc) - i -

H-7

R0054925



V

where

nc number of concentration data
ne ~ number of years of data used to estimate the mean model

The total variance tn load estimates for a given year ts then given by the

Var[LiJ] - Var[Ll~|Int + Var[Li~]par

lhe expected value of~
H.2.2 Uncertalnt in Ann

t I$ the sum of the mean load estimates for each watershed and land use in

year t:
(H-e)

where
E[Lt] " the expected value of the load estimate for the study

area in year t

5~mtlarly, the variance ~n the estimate of the total annual load is the sum

of ~he variances of load from each watershed and land use:
(H-S)

. Uncertalnt’" in the Mean Annual Load E~tlmateH.2 3 ~the annual loads for the )~ year

The mean annual load is ~ne m~
simulation period, and is estimated as follows:

where

m H-8
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0
nt - the number of years in the simulation period

The estimated mean ts uncertain due to (1) the ltmtted number of years of

data used to estimate E[L], and (2) the parmetrt¢ uncertainty tn the man

2estimates of flow and concentration. As a result, the variance tn the man -
annual load esttmate ts the sum of the s~ple vartance of annual loads and
the parametric variance:

Var[ EIL] I - zt[(Lt - EILI)2/(nt-I) ÷ Var[Lt]par}/nt      (H-11)
/

H.2.4 {stlmatlon of Confidence Bound,

The equations given above allow for the estimation of the mean estimate

and the variance in estimates for (I) study area loads for any year t, and

(2) the mean annual study area load. The next step in the analysis Is to
derive confidence bounds by assuming a distribution of estimates about the

mean estimate. For this study, a log normal distribution of loads

estimates was assumed. While there is no direct evidence that load

estimates should be log normally distributed, this distribution is conmonly
observed in environmental data, and has the advantage of being bound by

(ero. Log normal distributions are described co~)pletely by the mean and

variance.

H.2.5 Data Used in the Uncertaint2 Anal@sis

The uncertainty analysis described above requires (I) estimates of the
flow model calibration errors, and (2) estimates of the mean and variance

of concentrations for each land use and constituent.

Table H-1 suntnartzes the mean and variance of the model calibration "’
error rattos (el) for each calibrated watershed. These ~er~ derived
directly as the ratio of observed to predicted annual flow volumes for each

-.
calibration period. To quantify error ratios for uncallbrated watersheds,

~simulation experiments were conducted in which data from one calibrated _. f    ~

R0054927
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Table H-I. SUMMARY OF FLOW CALIBRATION ERROR RATIOS FOR EACH WATERSHED

~ Mean Error Variance of Number of
~ Watershed (ami) Errors Values

Coyote Creek 1.01 0.20*
Guadalupe River 1.22 1.11 9
San Tomas Aq. Cr. 1.20 0.09 1,2
Saratoga Creek 1.02 0.20 10

2Calabazas Creek 1.02 0.04 1,I
Sunnyvale East Ch. 1.10 0.03
Stevens Creek** 1.28 0.27
Ungaged Areas 1.19 0.28 I[2

*Since only 1 year of calibration was available for Coyote Creek, the
variance in error was estimated as the mean of the variances; from the 6
other calibrated watersheds.

**Derived from striation experiments on Sunnyvale East and San T~as
Aquinas Creek.

2

II
V

H-IO
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watershed were used to stmu]ate runoff from a second ca|ibrated

watershed. Thus, the second watershed was treated as if It were

uncaltbrated. For these experiments, Sunnyvale East Cha)nnel was simulated

ustng Calabazas Creek ~odel data, and San Tomas Aqutnas Creek was simulated

ustng Saratoga Creek data. The resulting error ratios are sun~artzed in

Table

The means and variances of concentrations for each land use were
obtained from statistical analysts of the s~pllng data, as described tn
Sectton 6. Table H-Z sumartzes these for each land use and constituent.

H.3 RESULTS OF THE UNC[RTA~NTY ANALYSIS

Results of the uncertainty analysis for total loads from the study area

are Presented here as confidence bounds about the estimated load.

Confidence bounds define the regton tn which one belleves the true estimate

of load 11as, at a given level of confidence. Thus, 90 percent confidence

bounds deftne the bounds between whtch one is 90 Percent certain that the

true value 11as. Narrow confidence bounds tmply a low level of uncertainty

in an estimate, whtle wide confidence bounds tmply htgh uncertainty.

Table H-3 summarizes the 90 percent confidence bounds for the mean

annual total load esttmate for each chemical parameter. Zn general, the 90

percent bounds are about plus or minus 50 to 60 percent a,’ay from the mean

estimate. The relattve wtdths of the bounds vary 11ttle among the

different chemtcal PareJ~eters.

Note that these confidence bounds account onl~ for uncertainty tn flow
estimates and In mean concentration estimates for land uses. They do not

account for possible differences tn ~ater qua11~y between wet and dry

~ears, nor do ~he~ account for posstble stream bed processes.

H-11
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, Table H-3. SUMMARY OF 90 PERCENT CONFIDENCE BOUNDS
FOR MEAN ANNUAL LOAD ESTIMATES

MEAN 90 PERCENT BOUNDS
CHEMICAL ANNUAL LOAD t,~ UPPER
PARAMETER I1000 Ibs) (1000 Ibs) (1000 Ibs)

Cadmium 0.51 0.3 0.77

Chromium 9.7 5.3 17.7

Copper 14.6 $.4 24

Lead 14.6 8.6 23.7

Nickel                    20.6            11.5         35.6

2Zinc 50 31.2 77

NO3-N 206 102 360

PO4-P 161 147 216

TKN 378 294 744

TSS 68.600 43.400 133.000

| H-14
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AS an ex~p]e of how this information can be interpreted, the estimated
mean annual copper loadtng is 14,600 lbs. Uncertainty results tndtcate
that we can be SO percent certain the actual mean annual load ts between

11,500 and 17,600 lbs. We can be 90 percent certatn the ac:tual mean annual

load Is between 8400 and 24,000 lbs.

As an Indication of how uncertalnty vartes year to year, Ftgure H-!
presents the confidence bounds about the estt~ted annual copper load ~or

each of the twelve simulated years. As would be expected, confidence
bounds tend to be wider for tnd|vtdua] years than they are for the mean

(t.e., we are more certain about the mean of the 12 annual load estimates
than we are of any one year’s load). 90 percent bounds are about plus or

minus 95 percent away from the estimated value.

H-15                                          -
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Figure H-1. 90 Percent Confidence Bounds on Annual Copper Loads
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PROPOSED WATER 0UALITY MONITORING PROGRAMS FOR THE
ORANGE COUNTY STORMWATER SYSTEM AND RECEIVING WATERS

FEBRUARy 20, 1991

2
Submitted to the San Diego and Santa Aria

Regional Water Quality ControZ Boards
in Compliance with NPDES

Stormwater and Urban Runoff Permits

\    CA 0108740 and CA 8000180

A COOPE~TI~ PR~ECT OF ~E O~GE CO~y F~D CO~ROL DISTRICT,
THE COU~y OF O~GE, ~ ITS ~Y-NI~ INCOR~TED CITIES
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The foLLowing report wen prepared in response to the requirements contained in
LStormweter and Urban runoff Permits issued to the County of Oran|e and its

incorporated cities. These permits, prepared by the Santa Ane end gift girts
Regional Uoter GustiLy Control 8oards, require that proposals for water
quaLity monitoring programs be submitted to the lairds by November 30, 1990.

The proposed monitoring program for alarm channels end receiving meter8
consists of field screening (channels only); dry-weather, fLow-�omposite,

2
sampling; and storm sampling.

FieLd ecreenino wiLL be used to detect gross �ontamination union may be
Indicative of iiLeoe! disposal of poLLutants, ionJtorlag Locations mere sited
on channels which have drainage erase greeter then one square mite or
have industrial (menufecturlnO) Lend uses in the drainage areas,,      reports
exhibiting elevated �oncentrations of fieLd-screened �onstituents mitt be
referred to the ENA Voter PoLLution Section for further investigation.

Oeta from dry-weather end storm sampling wilt be used to estimate the toter
annual volume of �ontaminants discharged by each monitored channeL.    Those
monitoring Locations wiLL be in channels which are identified in the permits
ee "Voters of the States, or wiLL be In major tributaries to uWetere of the
Stateu.

Storm monitoring of channels wilt also be used to evaluate the Level of
2contamination during end after storm events.    Samples ullL be analysed from

the first 3 hours of the storm (first flush), the nest 21 hours, end from two
consecutive 36 hour periods (after the first day). These date mitt be used to
compute four-day avereOe, �ontaminant �oncentrations.

The receiving water monitoring program IncLudes east|one in the Nuntington
Nerbour; Sunset, Anaheim, end Osier |eys; Upper end Lower Newpor1: Boys; end
Dana Point harbor.     These stations wiLL else be     monitored during end
subsequent to storms for the some �ontaminants es in the channel monitoring
program.

In the channel end receiving water monitoring programs semiannual sampling of
bed sediment wilt else be conducted to determine the chronic affects of
stormwater runoff.

The permits ere renewable end have a term of five years. They were issued in
JuLy of 1990. The water quaLity monitoring programs will be Initiated in
Jsnuery of 1991.     The FY 1990/91 Labor requirement wiLL be 3432 hours
($88,200).    Equipment expendituras wiLt be S33,000 end anaLyticaL COltS wiLL
be $100,300. Total fleet year costs are estimated at SZ21,SO0. Annual costs
in the four subsequent years (adjusted for cost of Living) wiLL IrtcLude 5424
Labor hours ($1&6,900 $170,000), averages of S65,100 for equipment and
$255,900 for anaLyticaL services.    Annual totals are projected tO be between
S&36,800 end $516,100.
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,
To �ompLy with Order Nos. 90-71 (NPDES NO. CA 8000T80) end 90-38 (NPD|s No. CA
0108740), Stormweter end Urban Runoff Management Permits issued by the
Ane en~ San Oiego California geRionsl Water OueLIty Camera! Boards (RWQCB),
the following water quality monitoring program is proposed.

The water quality monitoring wilt be conducted by the County of Orange
Environmental Management Agency LENA) by the authority granted by CaLifornia
AssembLy Site No. 3664 which emended the Orange County Flood Control Act. The
emmended Mct gives EMA (formerly the Orange County l|ood C.on,~rol Olstrlct)
the Least authority to "carry on technics| sad other investigations,

making analyses, studies, and inspections pertaining to water supp|y, controlof fiOOdl, UII of wSter~ water qualitye nuleeR¢oe pottutio~, waste, and

contamination of water both within sad without the Dlstrlct.u

The monitoring program wilt be funded through 8 �ooperative
(Stormwater Permit ImpLementation Agreement)

between the �ountyincorporated cities, end Its

This program was Prepared with the Is|towing �onslderetlons$

1. Program objectives established in the Permit;

2. Funding Iwlitlb|t for personneL, equipment end enetytlce! services;

3. Present led Proposed equipment end staffing;

4. Safety during storm monitoring;

5. ExiSting date;

6. NIStoricet annual frequency of representative storms; and

7. Tidal influences on the �oLLection of representative

The proposals for Receiving VeLar end Stormveter System Monitoring Programs
have been combined in this document.

A description of the present, channel end receiving water monitoring programs
maintained by |MA Is IncLuded in Appendix 1.

4.o
The objectives of the aonitoring program aa stated In the Santa Ane
Permit ere:

s. To define the type, magnitude (concentration end mess toad*) end sour�ms

respective jurisdiction so thee appropriate PoLlution Prep*marion and

correction measures can be identified;

b. To evaluate the effectiveness
of poLLutionmelsUrel; end prevention end COrrection

2



V
�. To evaluate the �ompliance with water quality objoctivos aatab|iohed for

0
the stormvater system or Ira components.

In addition, It ts proposed that the program asaass &he Impacts of lilt�ted,                   L

Permitted, IPO|S discharges on the discharges of the Nunl¢tpaI Separate Storm
Saver System. These ~PDES discharges include the runoff from nurseries in the
San Diego Creek waterahed. Information gathered during the life of the permit

(FYI 90-95) viii be used In developing future monitoring Pro|reaD.

4.1 D/scuss/on

Objective e.

2
To define the mass load of pollutants from the etormvotor system vl|t bo s

substantial undertaking. The degree of accuracy in determining this quantity
viii be a function of the avaitable equipment, manpower and funds (for

anatyticat services).    The program vii( �oncentrate on the major roglonoie
facilities which discharge directly to large receiving voter bodies (Pacific
Ocean; Huntington Harbour/Sunset, Anaheim and go|so gays; Upper Newport gay;

Dane Point Harbor; Santo Ana and Sen Gabriel Rivers; end San Juan Creek).

To calcuLate the mass Load from major regional facilities vl:L| require

representative eompt too of these DUffel Le thorouohout the yoor.    This
representative sampttng entails fLay.weightede automatic sample coLLection
during storms and the dry season.    Equipment required intrudes automatic

vestevatar samplers with taxies (synthetic organic compounds) sampling

2
capabilities and continuous water dta¢harga recorders.    The proposed
monitoring program refracts the current and proposed availability of
required equipment, this

To asstat in the development of the aPPropriate PoLlution prevention end

correction measures (generaLly water poLtutton enforcement activities) o field
Screening program is Proposed.     This program viii detect gross contamination
by illegaL/ilLicit* connections.

Objective b.

To assume that the voter quality benefit from each ~;et Nenageoont Practice                  ~m~
(gNP) could be measured by voter quaLl~y monitoring     very presumlDtuoue. The
only gNPs which may result in any etattstlceL|y significant change In water
quality would be water quatlty structures (el. basins; water quality benefit

would be determined by monitoring the quality of Inflow and outflow) or the
elimination (through enforcement activities) of a significant (high mass |Dad
relative to ambient) Illegal/illicit connection. The San DIego Crook SedIment

Nonitoring Program, ¯ cooperative project of the County of Orange, the Irvlns
Company and the cities of Irvtne, Tustin and Newport leach, ossesaea the

sediment trapping efficiency of In*channel basins In San Diego Creek. Nuch of
the contaminants found in atormuster discharge are adsorbed onto the finer

sediments.

Assessing the effectiveness of some gHP Progroos can be conducted by
monitoring the volume of collected materiel (racyc|sd oil, saree1: sveepings
etc.) which may have otharvisa entered the Storm sever system.    This                 "~

terms marked with an asterisk are defined tn Section 13.0
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assessment approach will be developed in subsequent ¢ompL lines program
doCumlflta.

The Proposed water quality monitoring program is designed to identify trends
in the receiving voter quality which result from the entire ONP program.

Objective �.

|oth Regional Boards hove cdopted as ¯ general objective, the State Water
gesourcea Control Baird resolution go. 68-16, the policy of notndelradetlon of
the watera of the state of California.    In this resolution it Is Jilted,
"WHEREAS the California Legislature ham declared that it is th~ policy of the
State that the granting of permits and Licenses for unapProprleted water and
the disposal of wastes into the wlterl of the elate shall be so reguleted as
to achieve highest water quality consistent with mextmum benefl~ to the people
of the State and shell be controlled so as to promote the peace, hecLth,
safety Ind welfare of the people of the Stile; end ...u

Water quality objectives [limiting concentrations] have been a,dopted by each
gugCg, in their respective gills Plans, to protect the witerl with specific
beneficial uses.    Nose of these objectives are applicable only to maters
designated is Nuntcipet Water Supply (NU~) and would not be appropriate for
channels which ere primarily stormwater conveyances.

Other objectives seredeveloped to protect freshwater end merino habitats.

The monitoring program for the Stormweter Permit should only evaluate the
types of contamination which significantly affect the existln~ or Intended
beneficial uses of the receiving waterse. The following la ¯ list of chemical
characterlatica which were considered In developing the monitoring programs.

1. |ios~lmutatory as�glances (compounds of nitrogen end phosphorua) con lead
to nuisance growths of plants end algae.

2. The t t Legal introduction of acidic or aLkel Ins subst,incea to the
8torndretn system con alter the DN and create chronic or acute toxicity
problems for the Indigenous bagel.

3. Dis�heroes of waters with high temoeretVr9 con be harmful or Lethal to
aquatic Life in the receiving water.

4. Unionized ammgntg, con be toxic to aquatic life.    The �oncentratLon of
this �ontaminant ia I function of the pN and the temperature.

Depressed ~tssglved ~xyaen levels can result from Inputs of substances
which iiplrt i nigh biochemical (|OD) or chemical (COD) oxygen demand on
the receiving waters. Stormwaters typically have elevated lOgl end COOs.

6. Trace element * at high concentrations can be toxic to aquatic life.
These can be introduced into the lyltem by illegal dilchsrles from
plating or integrated circuit board companies.,

The toxicity of trace elements is inversely proportional to the

equs[ic life and hive been ~etec~ed in several channels el~d receiving

4
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miters in the the Toxic Substlnce NonftorinD ProDrim (TSar) and the Stile
Nusle! Witch Pro|rim (SNW).

9.    NIny orilnl� and inorganic contaminants ore IdeOrbed Onto

~Snended ~Olid~. SettLelbie solids Con deposit in the recolvln| watersreduci’~O circulation end Impact|no sly|Dillon°    COntaminated left

solids introduce toslce it the b~!tym of the food chela.     The Liable
compounds can be �oncentrited it

nigher levels of the food ¢ho|h.le toz|�

ha County,s Environmental ReSources Division Currently maintains
~nventory of Water qulllty end hydrographic monitoring equ|lDaente

include eutomlttc wistewoter samplers, portable and LIborlt ,          Those

¯,~u equipment. Table ~k ~.     ,- - ,,e~ of the Loborotor ..... .v~ of
it atreemn..~__ - .. I ;Ist of the on,,~ ..... ¯ -no transportable
hvdr^." ~’v’ns stations near the ---

~-.~-~nc Currently |n the
" vv’ipnlC monitoring e- " wrupOled limp|in. I ....

--,,ume(er8)o graphic Inetoo record--- -- ~.vvet Sensors (mechanics
The informltion is trinsm|tted (by redid frequency) to -

=, end trenemittlnO detiloOoere

Flood ~lrn|ng System.    The system
the Co~’nty~s AL|~T

Information into dl$Chora. ..... IS ¢lPlble of COnverting the Water Level
¯

~- -e~ea so thor flow �ompolitlngcon be �onducted in the Laboratory.                                of discrete samPLes

Fi°w’ueightino* of Composite samples witS be dependent on the ove|tibillty of
nacelllry equipment Ind the desired IfllLYlll.    To
spectrum enityses (oriini¢ end Inorilnlc), the               "

collect lemPiel~ for full-lutomlttc simpler must bo composed of Inert llterflwetted �°mP°fl°n¢l of the

Ls. Presently lENA his two
Such slmPters (ISCO 2700) end will order three nor
These new samPLers will be used to renLi¢ .... ¯ ([SCo 3700) in FY 1990/ol.
inventory. The ~odeL 37     .,,.__    ~    ¯ ~ne oldest samplers la f~he ¢ur;;nt

O0 -.,uws ¯ more occurite flow �OmPos|tln| (whoaIntegrited With o ftowmeter) beCiuee it is clnibLi
simPLe volume whe.re~e the model ~700 (operet-~ -- of molntiinlng I uniform

The Current Simpler inventory sleD InCludes        ~n the ¢hlnnel) does not.

Seven older model I$C0 Samplers
(1680) which hove only fnorsint� llmpl|ng ¢ePibfL|tiie (nutrlintl end trice
elements).     These Itso con be intogritod with I fLowmoter to obtiin

reiSonlble, flow-weighted Simple. A Ninntng Nodal 45001 automatic oemPLer
lied evaiLlbLe.    This unit can �oL
fn suspended or setttelbLI

i-,.~_tact representative eimpLes Wkl.~ -
ISCo’S peristaltic* mum-’

"tt~us"     its vlcuum �all ..... "’~" ereeflilh
¯

d II � IFr

cs~Ibi|ity. ! ...... es but does not have .--, 4SOOT oleo con

I recorders, n chinnill with �on-" e

Future equipment purchises will include automatic samplers (with full spectrum
sampling csplbil Sty) end compatible fiowmeters. Ten slmPlors with flowmeterl

16805. FY 92/93 to replace the rellinlng iSCO model
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V
6.0 Field $creen/nff proffFa~

This prograa It designed to detect gross contamination of regional flood L�ontrol focLti~tos by illegal/illicit discharges.    It uiLt cantles of I dry
season (2 samplings at Loess 4 hours aport) and one storm sampling of the
facilities Listed in Table 2. i mop vith these locations can be found in the
Appendices. The criteria for channel selection uere drainage oree sl|e

7

end/or presence of industrial
Land uses in the corresponding vetorehed. Those

channels uith dro|nege areas
greeter than one square mL|e. and enell,r

¢ondultl uith indultrllLIzed
tlterlhedl ire Ln¢Ludod. ALIa In¢ludod Ira

2
retention/detention basins ~lth detention tlaoe greater then Z4 houri.

The monitoring parameters ~LtL be those Listed on the attached F|otd Screening
Infernos Lea sheet (Figure 1).      Thle informer|on Includes channel
configuration, discharge rote (measured if Pollution obeorved$ othorillo
estimated), Instrumental deters|nations of physical conditions, visual lad
otefoctory observations, lad field ehol|�lL oflltyool.     Thle List of
information uas developed from the drift federal rOlUtotlone.    The chemical
analyses ultt bo used as indicators of evimaLng pool (chlorine residual),
illegal construction do~etertn9 (total suspended end eettlalobte solidi),
printed circuit booed (copper), plating (chromium, cyanides), pteetl.ce
manufacturing end ee~or Line (phenols) dis�buries"

A sample for ChenlcoL Oxygen Demand (COD) ulLL be collected o~nd analyzed st
the Environmental Resources Laboratory.    Samples uiLL also be �ollected for

2
"Laboratory= analyses if high silt-clay turbidity or foam te observed.

The in-sltu chemical analyses ~itt be Performed ~lth O field uv-vlelbLe
°~’~ ~spe¢te°photoaetert end pro-packaged, single analysis reagents.    Staples uLiL

be vacuum filtered through ¯
0.45 micron gloss fiber fitter before analyses.

~Information ~htch indicates pollution ~ltt be referred to the Water Pollution
Section of the Envieonaentot Resources Division. If the source Is determined

to be continuous and non-point, foiLo~up sampling ~tit be Performed to Ossees                ~
the mess tending. Identified point sources mill be ISsued e dl~lehorge permit
by the Regional Baird or be eliminated through enforcement.

The stotlonl in the field screening program uliL be monitored eo¢h year                 ~
according to the procedure outlined above. Additional channels uliL be added
to the List if the tend uses Ln the metersheds become industrial.,

The proposed channel monitoring program includes
the stroem¢oureoe alsoidentified in the permits es receiving ~eters.

In addition to thesereceiving ueter channels, five stations in the ~untington Mirbour ueterehed,
five stations tn the Upper leuport lay ~etershed end tmo quttlty control
stations ere included in the program,    Table 3 is a tilt of the proposed
Locations. The sites can oLso be found on the nip in the Appendices.

7.1 NO~tO~i~ LOC~iO=S

The rationale for selection of these monitoring Locations Included the                 ~
existence of pr~or monitoring data; the proximity of existing, continuous
discharge monitoring Locations; and general camp|lance to the Lists of "Ueters
of the State" in the permits. The additional stations uero ¢hosen because they

9
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Figure 1

LFiild Screening Informatiot
DATE ~____/____/______

THeM BRO$ ~p PagEt
2

D~I~GE ~At industrial/co~ercial/a~rtcultural/other

CHANNEL CONFIGURATION t concrete, earthen ~ pipe ~ culvert,
trapezoidal, vertical walled, rectangular box, ~abton,
lined, rip-rap, other

DZ~NSIONSt ~ WX~H/PIPE DI~ ft/in A~ DZ~t.~ft/in

~ATHE2t sunny, cloudy, wtndy~ hot, cold, rain, f~ other

TI~t~ AIR ~t~C Tl~t~    AIR
F~TE :, c fs est/meas F~TE t ~cfs emt/measpH ~ ~ ZC ~ _u~os/~ pH t ZC t ~__u~os/~ ~_     ppm     T~P t ~C ~ t ~ ppm     Tl~P t CF~AT~LES~ yes/no F~T~S~ yes/noDESCRIBE t

DESCRIB~ ~OIL S~ENt yes/no OIL S~ENS yes/noO~R~ yes/no
DESCRIBE z O~R t yes/no

DEBCRIBE:TU~IDITY~ yes/no/organic/
TU~IDITY~ yes/no/organlc/silt-clay    S~ple #

sil~-clay    S~ple #FO~: yes/no B~ple # ~
FO~: yes/no B~ple #ALGAE: yes/no
ALG~: yes/no ~AQUATIC LIFE: yes/no/stressed        AQUATIC LIFE~ yes/no/s~ressed

TOTAL ~RI~ mg/L ~T~ ~RI~ mg/LDIBBOL~D ~: mg/L DISBOL~D ~PHENOL: mg/Lmg/L PHENOL ~ mg/LS~ple #:
8~ple #: _.DISSOL~D -Cr&+~ mg/L DISSOL~D Cr-w~ mg/LF~E CY~IDE~ mg/L F~E CY~IDE~ mg/LCOD S~P~ #~

COD S~P~ #~COD: mg/L COD ~ mg/L
CO~s:

R0054953
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V
are tr|butary to "Voters of the Statew and, In some |matinees (Lone and

0gorrance Channels), hove exhibited (in the current monitoring program) higher
than system overage concentrations of heavy motets.                                                          L

?~o quality control stotlone (upper Sen Juon Crook ond $1tvorodo Croek)

also be monitored to eatobtish "no or limited urban tmpect, conditions to
which the urban channata con bo compared.     These chonneta hove else boon
designated as "Voters of the State- in the Stormueter Permits.

The selection of monitoring parameters uas based on the ano|yi~os of pest data
2from ENA, the RWQCI*SII Toxic Substance Nonitorlng Prig]ram (TSNP) for

huntington leach ChonneLa and the State Nusael Hat�h Prolrsm

A voluminous amount of date has been collected during dry vest:her conditions.
lath the TSNP and |hA data shov that aqueous �oncentrotiona of arlene�hearing
pesticides and trace metals (except for rare Instances) hove been toy or belay
the detection limits of the Laboratory. Sediment samples �otto�ted from the
channel bottoma have exhibited higher relative �oncentrations of these
contaminenta. This is ¯ logical obaervatlon since these contaminants tend to
be adsorbed onto silt and cloy particles which deposit onto the charms| bottom

when voter velocities decrease after storms. Shetlflah co|Le�red In the SNV
have alma ahoun bioaccumuletton of these

7.2.1 Dzl,-v,a~be~

2The conatttuonts monitored during dry uesthor conditions vltl include

biosttmulatory substances (nutrienta*) ~hfch tend to be found ifl the dissolved
form.     This nutrient sampling ~ltt bo conducted in channels ~hlch hove
historically produced high ()20 ppm aa NO]) mean nitrate concentrations or ore

directly tributary to major maters of the state (Pacific Ocean, Summer/Balsa
Soy, end Upper Neuport lay). These gratiano Include those in the upper Son
Diego Creek uatarshed, San Juan Creek, AIiso Creek, Primo Dos�boche, Segundo

Dee�he�ha, lotaa Chica and East Gordon Grove. WintoraburI Chsnne|s.

Stations uhich have exhibited high (relative to system overs|~e) dry-ueothor

trace element concentrations, such as Lane and larronco Chennsts in the Ion
Diego Creek ~atorehedj ~ilt bo sampled for these contaminants.

led sediment sampling of channeLa, desLlnated aa maters of the state, ~itt be
used to assess the magnitude of pollutant (trace eLomontej PNP, PoLynucleor
Aromatic #ydrocerbonB* [PAN]) deposition.    PANS Include the byproducts Of

combustion (automotive emiasiona) and era mashed into the syatom during
storms. Thta sampling ~ilL also be conducted in Lane and lsrronco Chonnola to
eva~uate the potential for pollutant discharges to San Diego Creek during high
water velocities (scouring). Samples mill be collected in specialty prepared
glass containers with teflon caps. The bed material ~itl be sampled oa close

to midchanneL ss possible.     This type of sampling he,ever, mitt not be
conducted in channels ~hich are concrete-Lined.

metals.     The :elm VlLUll Of the learn Oetl ,|lL be llluled representative of

all storms for that channel. These mean values wilt be used In computing the

14
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snnual less pollutsnt Iosd frol those channels. During the first ~4 hours of
osch monitored 8torn 8smples ufll be �ollected for both nutrients end trace

metsLs.

Tuo sdditlonel samples from the subsequent 7~ hour period ullL oleo be
onetyzed. The eddttlonsi samples vii( be ¢ollected et ehennolls (oxcopt upper

Sen Juan Creek end SiLveredo Creek) uhteh ere deslOnotod oe

Ststtm¯

Soma storm samples ~tll else be analyzed for particle size distribution to

�Orrelate the levi[ of �ontomtnet|on to the �oncentratt
silts end cloys.     If s elonifl ......... DeS of transported
,tltlcl,y .nd pollut.nt

.... blBIrl[IOfl alto usea In oils told eeleutltlonl.

These plrtlclo Slit .distribution Inl|ylOl oft mu¢~ |tll llplfllt¥t thin
ehlltCll Inl|ylll.    They con be performed In the |nvlronmontsl Illour¢Ol

LeborltOry. Grlb IIIptll Of fluviSl (trlnlportld) Ildillnt �liff be collected
during Itorl llnpllnI ulth oquIplent ¢urrent|y Ovllllbll.

Initio|ly thl8 �orrelstton lnllylll lilt be attempted for ststlons uhieh ore
presently monitored in thl Sin Diego Creek Itdtllnt trlnlport Itudy. If s

lignlflclnt �orrelltton tl Identified, the lllpting viii be IXplndod tO other
ItlttOnl.

7.3 Mo~L~o~D~ ~ecltleDc~,

The frequency must be developed so thet the program is cost effectlvo snd

produces date uhteh con be used to address the program objectivss. An Inltlet

frequency ~ilt De proposed end modified sccordtng to ene|ysls of the el|letted
dill.

For eallple, if liter 2 yOlrl of reprelentltivo ltorl IIIpltng
no (belou detection lillt) trice stiller �ontllinltlon tl dltl¢tld, the

Ionltorlng frequency for those poremeterl viii be reduced.    If the etenderd
deviation of the mean �oncentretlon Is Iou the Same reduction uttt be
implelented. If houover, I mien concentration of ¯

cOntllinant Isclldlislet quit Ity stenderd but the standard devlltton of that lOan
sampling frequency for thlt contaminant lill be tncrelsed to more eccurste|y
assess the moss tosding.

Sefore imPLementation, modlfl¢ltlonl (chilies in sampling |aeolian, plrllltOrl
monitored, sampling end snalytlcal procedures, or monitoring frequency) must
f~rs~ be approved by the Executive Officers of the ~ogions| |oords.

The proposed Inltiol frequency Is outtlned in Tsb|o

7.3.1

The Proposed initial frequency for dry leather lonltortng for nutrients and

trace elements (at ideations identifLed in 7.2.1) is monthly. Thll Ii baled on
~he present equipment, Itlfftng, the aneiyticet servtcol budget, snd the pill
observed SlliOnll ¥1rllttOnl in �Oncen~rltlOnl led viler dllchlrgll.
Nutrient monitoring ~| I I be conducted using the entire inventory of lUtOlltl¢
lempLerl, SLtes uLthout �ontinuous Miter Level rocorderl

lutOilt|¢ llmplOrl Ind compatible fLoMaetOrl.        Field dotorlllnltlonl of
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dissolved oxygan, electrical ¢onductan¢¯*~ p# end temporcturo viii ba mode at
the time of eampLer collection.

Semiannual sediment sampling will be conducted before tko storm soaeaa to
assess the magnitude of dry season, pollutant deposition end after the storm

season to assess the deposition end/or removal (due to �bonnet scouring)
es e result of storms,

The period deslonctad ms the official storm season by ENA Je October 15 to

April 15 of each year.    This period wee established from storm frequency
analysis.

The eutomotLc sampling equipment mill be Left In the field (on storm
ecttvetlon mode) during this period and mitt bo serviced meekly (battery
changes, sample Line/strainer Inspection end operation checks).    |Inca the
number of storm samplings Is a function of the number of ropre$ontetlvo
stoma*, the available staff mad equipment, an ennuat frequency con only be

estimated. Two ¯term samplings par station will be attempted duties the 1990-.
91 season. During subsequent seasons $-5 sempLInge mitt be attempted.

The date from storm sampling mill be used to characterize the distribution of

pollutants durLn9 and after storm events.    An automatic sampler mlt| bo
progremmed to activate mhen the water Level In the channot ie Indicative of e

storm. The Level of activation wttl be above the mesimmm, observed (from
discharge hydrogreph enetysLs) diurnal water surface elevation. Onto
ICttvltad, 2& discrete, hourly lempLos mill bo �oLtocted.     The time of
activation con be deternlnod from the the memory on the simpler or remotely
from the ALERT system computer (from the water Level at cctivatlon).

Samples collected tn the first three houri (first flush) mitt be fiom-

�onposited in the Laboratory (using hydrographic information from the ALERT
system or from fLowneter records) and sent out for anaLyaLt.     Tho remaining
21 samples will ¯Los be ftom-�omposited end analyzed. Field measurements will

also be aide It the time of sampler �otLoction.

A 72-hour sampling (2& discrete samples: one collected every throe hours) mill
be initiated within 12 hours of ca¯eolian of the first 26-hour eempLIn$. The

first 12 ¯ampLes will be ftow-�onposlted mad sent to the Laboratory for
analyses; the remaining 12 samples mill be processed similarly. In edditlon
to determining the degree of �ont¯ntnetlon during and after the stern,    the

d¯to wilt be used to determln¯ &-day overage concentrations of the monitored
substances.

In the first year of the program, the five, newer nodes (ISCO 2700 and 3700),

automatic samplers will be used for storm sampling.    The romeln~lng sampler
~nventory will be used to conduct the monthly sempLin9. The samplers used for
storm monitoring v~lL be dedicated to one watershed per month. Xf et Least two

represent¯tire storms ore sampled during the month In thee wetershed, the
samplers wLtt be moved to smother wetersh¯d.

The Upper Newport gay watershed is comprised of more tr Ibuter lea than
avail¯hie samplers. The most important monitoring sites ¯re those which ors
Located on direct tribut¯rt¯s to the Upper Newport gay.     Bonita Canyon
Channel, although not ¯ direct tributary, (s Listed ¯s ¯ =U¯ter of l~he Stele.,
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hts exhibited high ~rtce eLemen~ �oncentrations in storm effluent, tad is
dounstreem of the Sen Diego Creek monitoring tertian. The fotLovlng
monitoring priority has been established.

I Son Diego Creek at Campus Drive
2 Santa Ant Delhi-Channel tt Irv|nm Avenue
3 Big Canyon Yssh at Iack ELy Drive
4 Costs Mesa Channel at Highland Avenue
5 gonite Canyon Channel et San OieDo Creek �onfluence
6 Santa IsabeLLa Channel at irving Avenue
7 Lane Channel st Jtmboree Road
8 Peters Canyon Utah at Sarrenca Ptrkuey
9 ierrancs Channel it Jamboree Road
10. Sen Diego Creek at Culver Drive
11. ALL other channels

8.0 Re~eLvin~ Waker

8.1 Moni~o=ing Locations

The vsterbodles that slit be monitored in the Receiving Utter Program Include
the Huntington Narbour/Anahata, Sunset, Solar Say complex; the Upper end Lover
Hevport lay; Dine Point Harbor; the Senti Ant River; Son Otego end Sen Juan
Creeks.    The lest three vaterbodtes are included in the Channel Man|Latin

(See Section 8).

The monitoring Locations vere chosen on the basis of the existence of past
dJ~J and the proximity of tributary inputs. The tocltionl are tiered In Table
& end maps are ~n th~ appendices.    As In the Channel Non~or~ng Program,
quality control (assumed to be ttm~tedty ~flected) stations ~t the ~arbor
entrances ~itt also be monitored.

8.2 ~on~o~ng Pa~uo~o~s

Dry season sampling ~itt include sea~ennuoL sediment enaLyses for arsenic end
crate element �oncentrations es ~eLL as nutrient evetuations of the

These Locations v~tt be stapled dur~n9 storms, for the some
mon~Cored tn the channel program (storms).    Samples representative of the
ent~re ~ater column vltt be �ollected vi~h I USGS depth ~ntegratfng sampler
vh~ch has been coated vfth trace mesa[ (epoxy) paint. The depth of the fresh
voter tens* uf tt also be noted.    Field readings of dissolved oxygen,
eLec~r~ca~ conduc~lv~y~ pH s~d temperature v~lL be made throughou¢ the
�oLum~ at the t~me Of sampling.    The HydroLob v~th datoLo99er enables the
operator to make ~hese measurements quickly.
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Sualtty tssurance of chsmlcet snatyses performed by the contractor laboratory
~(LL be conducted by the contractor tsboratory through its Internal quality
control program end by s blind, check-sample submittal program conducted by
the County.

Y|th every botch of samples submitted to the contractor laboratory, at Least
one synthetically prepared, spiked or replicate sample for each ton samples
uitl be Included. The synthetic or spiked temples contclning traca
or organic compounds wilt be prepared using etlquots of �ommerclal|y or ErA
prepared stock solutions. Susltty essurencs semp|ee �ontaining nutrients ultt
be prepared from siiquots of stock solutions prepared in the Environmenta|
Resources Laboratory, Replicate lilpLel utti be splits of well-mixed samples,
|oth fractions uttt be tent to the taborstory to evaLuete the precision of
analyses.

The accuracy of analyses ~ltt be evaluated from the results of the synthetic
and spiked sample submittals.    A deviation from the contract (Attachment
Limits of error uitl result in a request to reanstyze the batch of
containing the QC sample.    Only that constituent vhlch exhibits the
discrepancy will be reenatyzed in each sample.

The quality of the field screening analyses illt be maintained "by performln|
analyses on chemical standards from the spectrophotomater v~ndor.     These
analyses ufLL be conducted et ths beginninS of etch reek In vhich field
screening Is scheduled.

The costs for the sampling programs wltt Include manpower, equipment and
contracted analytical services. Nanpouer includes temple collection /
preparation, hydrographic monitoring snd calculations, equipment
employee training, tabor~tory contract adainistrati~n inctudin~

A team of t~o persons is required to conduct the ~ater quality field sampling.
This sampling ~nctudes field screening and channel/receiving ~ster monitories

receiving ~mter channels uhtch presently do not have (or uere not previously
scheduled to have) continuous uater level recorders. E~ch ne~ gs~ifl~ station

for stations in excess of the number in the present program ultt also be
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V
charged to the program. These calculations will require 40 hours annually to
complete.

L

Contrect administration includes quol Sty control sample preparation,
snelyttcst report evaluation, end invoice processing. This wilt require
opproxtmetaty 20 hours per month or 2&O hours annuot|y.

11.1.4 Da~abass Xanageaen~ 2
Oetabese management as described in Section 10.0 ul|l roqulro approslmatoly 20
hours monthly or 2#0 hours onnually.

Compilation of date lad report writing wilt require approximately 400 hours
annueLLy. The reports will include rstnfalt intensities at 23 existing |NA
precipitation gages, discharge summertes for streamgeges seer aster quetlty
stetlone, caLcuLations of the annual poltutent load from rich monitored
channel and s summary of the Impacts of those discharged pollutants on the the
water and bed sediment quality of each receiving water.    The results of the
monitoring wilt stag be used in the modification of existing ENPs or the
Implementation of new |NPa.

The report will be reviewed by the Orange County City Engineers gtormuator

before submittal to the Regional Water Gustily Control lairds.

11.1.6 Coapilaglon of Zxlsglnq Daga

This activity wilt be conducted only In the first year. it entails compiling
all aster quality and hydrographic information gathered since 1980.
This information will include (as outlined in the permit) the following:

e. Analytical end ftou data for stormwstsr samples collected from the
stormwater conveyance system outfalts, end within any waters of the
United S~ates;

Precipitation det~ fro~ the preclpit~tlon 8~ltlOh8 lad ~lle durstton of
storm events (If ovetLobte);

c. O~scharge data from the storauater conveyance systems as determined from
gaging stations;

Anety~ls of the dote end the major pollutants identified tn the
stormwoter discharges from each dreinooe ores to each receiving ~eter end
¯ determination whether the identified poLtutents ceae from non-point or
point-source d~schsroee.

Approx~aetety 320 ho~rs will be re,wired to complete this process.

Training must be �ompteEed by ~t t st~ff ~rou%hout the tlfe of the permit,
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,
equipnent Operation; hew employee orientation; end computer software usage
(STOm[T).     ApproximateLy 2~0 hours annuaLLy uIt[ be devoted to resining.

11.Z.8~borOttms31-],

The total annual manpower requirement wiLL be approximately 5424 hours. Host
of the work uitt be performed by |nvLronmentat mesources Special|st lLs who
ire presently �ompensated at an hourly rote (incLuding overhead) of S2].79.
The S~2; hours .itt compute to approximately S129,000. ApproximateLy hate of
the storm sampling however, ultL be uonducted during non-working (overtime)
hours.    The total number of overtime hours required snnuot|y Is 910.    This
computes to an additional S10,800 or s totsL of S159,900. UIth on annual colt
of Living adjustment of SX the Labor coats utLt be $146,900 in FT 91/92.

Since the program vi|L be initiated after the midpoint of the first budget
yesr, the corresponding first veer coats ~Ltt be Lower. Of the coats outlined
in Section 12, only those for equipment and field screening wilt be unaffected
by the startLng dote for the program. The setebtfehment of additional gaging
stations in FY 91192 wilt result in an additional msnpeuer requirement
hrs) in that and subsequent years. The number of alarms whLch wilt be sampled
sitar the fleet year wILL also increase as additional sampling equipment wiLL
be avaiLabLe. TabLe 6 reflects the differences in the first year end annual
totals for anaLyticaL services end Labor. The value for Labor includes 550
hours of overtime. TabLe 6o outlines the annual Labor requirements (reguLar
and overtime hours) for the the progrsm.

The costs for anaLyticaL services were derived from the 1989-90 fee Ichedu|e
from the current anaLyticaL services vendor, Brown end CetdweLt AnaLyticaL
Lsboratorles.    The costs per analysis and the total annual costs ore else
outlined in TabLe 5. Prices for analyses can be expected to Inceesse lOS per
year to compensate for the Increases Ln the cost of Living end disposal costs
for completed samples.

11.3 Ec~uipnent Costs

[qut~ment which wilt be required to Iupptelen~ the existing ~nventory of
includes lu¢omotlc semptors; ftouaeterj; field, diagnosti� equipment 8nd
anaLyticaL reagents; end continuous, water LeveL, recording goose.

Three sutomotlc samplers (O $3500), f~ve �ompatibLe ftovmeter8 (il $3000), end
f~etd, uv-vtolbte spectropho:ometer (O S1600) v/reagents ($8;00) wilt be

ordere~ during the 1990-91 Budget Year. Th~e v~tt cost opproxlae~:ety

Te~ additional staplers vfth �ompatibLe ftowneters, another 8pectrophotometor
~th reagents, end two temperature compensating �onductivity meters (8S1300)
wit[ be ordered during FY 91/92.

Continuous ~ater level re¢ord~ng gages ~ it be instaLLed ~t the urban chinnet~

Creek: Seg~nde Des�he�hi, Pr~ml Oeschec~i, Sind Canyon, end Bee CInyon

also be purchased In FY 91/92.
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V
Four vs~l~ies viii be used in the sampling program. Tvo of theme vile be

0replaced FY 92/93 at ¯ celt of $20,000 each.

Xiscettonous equipment expenditures (analytical reagents; autossetlc soapier,                 L

ropo|r plrtl; field Ilmpiing equipment; ate) Hill be opproltllotaLy I|000
snnuo||y. Tibia 7 prlllntl thl propoled annulI equtplent IllplfldttUrll by
fists| year.

~2.4 COS~ ~u~ma2"?
1

The first yllr �Oltl viii be approximately $221,S00, vhich In¢ludll 3&)2 hOUri

2
(550 overtime hours), $32,800 in equipment,     end $100,300 In analytical
services.     Starting in FY 91/92, total �omte viii Increase because the
montter|ng period uiLi be on entire year, additional equipment purchases mILL
alloy more sampling end anaLyticaL �osts viii �onsequentialLy rime. TabLe |
summarizes the total celts (monpoVero equipment, end enoty:icaL services) of
the meter quality monitoring proorane for channels Ifld recotv|n| motePi. Celt
of Iivin9 adjustments ere ales included.     An annual |ncroeoe of IOX Io
projected for equipment end anaLyticaL services; meier|am for staff can be
expected to increase by 5X annuaLLy.
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|�lU|mmnt cacti|tea * Iry 90/91 ir~ 91/92 F~ 92/93 IrY 93~ FY W~195

Aut~mlt |� Salq~t er $3,500 3 |0

;|oumter S3,O00 $ *0 S

Sl~t rq~hot~mter $1,500 I I 2

Fie|d Sc~eening Ilel~ent$ $1,000 I I 1 1 1

ve~lctes S20oO00

Conductivity Nete~ $1,~0

nlsceL teneou~ S*4gpL le~ SS,O00 1 I I I 1

TOTAL * S,~, 000

TabLe 8 - Totzt ~| Costs

~al~or O g
S88,290 $144,~00 1154,200 $161,~0D $179,000

|�lUt merit ¯

AnetyZlcot S~vfces * $112.~0

TOTALS

........................................ ~:~ ....-’~:..’. .....".:~:..=. ....~:.?: ......’.::..=.. U
a tnv|rora~tet retirees SCectetltt

¯ utth 101i ann~t coot of |lvln8
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22.0 De£LnLtLon o~ Tez-~_~

0
lonerS�let Uses - Cotagorlea Into uhl¢h Ipeclflc Usterl of the Stets have been

Lassigned by the Regional Viler Oultity Control laird.    A listing of the
present and Intended beneficial uses of each Ustar of the State~ �ln be found
in the respective meBional Viler gulttty Control Board |main PLane.

Best Nanea~mant Practices (ENP|} - Programs, procedural, or atructurat device|
intended to reduce the Impact of non-point source Urban runoff on the
receiving ultera.

electrical conductance     atlo knoun el specific conductance or etoatrlcat
2

conductivity.    It is the numerical exprelllon of ability of e solution to
carry In electric current,     it is proportional to the �on,contrition of
disloLved ionic solids.

ftov-uelahted lamn~tng - Samples are collected in proportion to tho volume of
meter passing the sampling point. The composite of oil aamptea collected le
representative of the entire period of �ollection.

~ - That sediment uhlch Is transported uhen voter velocity Increalea as
during ItOrml,

frelhuater tans - The layer of freehuater mitt floue over the more dense lilt
water Layer.     This situation occurs uhen the magnitude of 1:he tributary
discharge Into the �aline receiving meter is greet, as In a storm,.                                 2

hardneax . The amount of calcium carbonate dissolved in meter.

]lieeel/fltlcft     Uhen referring to discharges an illicit connection te en
undocumented or unpernitted conduit. An ILLegal dlacheroe Is one uhlch la In
direct violation of en ordinance.

nasa Load - The stimuli tOtll mess (pounds or tons) discharged from ¯ tributary
stream Into a receiving meter.

nutrient| - The physical or chemical characteristics from the fatiguing lilt.

nitrate ¯ nitrite pN
Inmonla dlelolved oxygen ITotal RJetdaht Nitrogen (TKN)

specific �onductance
total pholphata

turbidity
toter suspended solids (TSS)
vo|etlte suspended aolida (rig)

Poiynu;~elr ~romltl¢ #yCrocarbon! (PANI~ - Thole organic �ompounds from the
fat(owing lilt.

Acenephthene Chrylene
Acenephthyiene Dibenzo(a,h)lnthrscene
Anthracene Fiuorlnthene
lenzo(e)lnthrecenl F|uorene
lenzo(e)pyrene |ndeno(1,2,$-cd)pyrene
|enzo(b)fiuorenthene Naphthalene rlenzo(ghi)perytenl Phenenthrane
lenzo(k)ftourenthene Pyrene
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V
0PCI - PoLychtortneted biphenyLs. Those analyzed by |#A inotudet

ArOCLOr 1016 ArocLor 1221 Aroctor 1252
ArocLor 1262 ArocLor 1248 Aroctor 12S~
ArocLor 1260 Aroclor 1262

peristaltic - Vhen des¢ribln| 8 pump, It is fluid transport in ¯ ttJblng uhan ¯                 ~,~
rotating pinch rotter assembly compresses the ruble| in the pump haul|n|. The /fluid eaves in the direction of rotation.

Pesticides, herbicides end PCI¯.                                                                   2

ALdrln
ChLordane 2,4,S-TP
Oletdrln Nalethlon
|ndosuifen ! Nethoxyckior
Endosuifan I! Ethyl Parathion
EndosuLfon sulfate Perthane
|ndrin Slnazlne
#eptechLor epoxlde p,p’ DDO
#eptachtor p.p’ OOI
etphe |#� p,p’ DOT
beta |#C Toaaphene
delta |NC PC|e from above ’
gamma INC (Lindens)

raotonet fF~t~t~lf| - flood �ontrot channels with drelna|e area¯ llreeter then
L

one square mile. Oesionoted by a Letter farrowed by two numeric character¯
(e.g. C02 - |oLsl Chloe ChanneL).

re.oresentstive slgrm| - Those ¯term events duffsS which it Least 0.1 inch of
rein feLLs end which were preceded by ¯t Least 96 hours of dryness..

sDectroohotomet~r     An instrument used In �oLoroaetrt¢ analysis. A solution
�onteLnlng en unknown concentration of ¯ substance is treated uith reagent¯ to
form ¯ coLorometric �ompLex. The intensity of the �ater of this complex
measured against that of ¯ �ompassed solution of known �oncentration.

stormwater - as defined by the |PA means storm water runoff, snow liStS runoff,
surface runoff, street cleaning or msintenance~ runoff from fire fi|ht|n|,
infiltration (other then InfiLtration contaminated by seepage from sanitary
Is,ere or by other discharges) end drainage,     lnctuded is runoff from
residential car wishing end irri|itlon.

trace element| - Those elements from the foLLowing LISt:

copper teed             "zinc               nickel
chromium cadmium           slaver

~nionized smmon~f - DLssoLved 9aseous ammonia.

13.0
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SANPLING LO~ATION; u/s d/s

THOH BROB KAP PAGEt

D~I~GE ~A: ~ndustr~al/co~erc~al/a~rtcultural/other

CHANNEL ¢ONF ZGURATION ~ concrete, earthen, p~pe, culvert,
trapezoidal, vertical valled, rectangular box, Gabton~ ~rass
l~ned, r~p-rap, other

DI~NBXON8~ CH WISH/PIPE DI~ ft/~n A~

~A~ER~ sunny, cloudy, w~ndy, hot, cold, rein, f~, other

TI~:__ AIR ~P~__C TI~__    AIR

F~TE z cf8 es~/mea8 F~TB ~ ~cf8 est/mea8
~ ~ ppm T~P ~ ~ ~ PPm     T~P ~ CF~AT~LESz yes/no F~kT~8~ yes/no

DESCRIBE x DESCRIBE ~OIL 8~EN: yes/no OIL 8~EN~ yee/noO~R: yes/no O~R: yes/noDESCRIBE: DESCRIBE t
TU~IDITY~ yes/no/organic/ TU~IDITY~ yes/no/organlc/silt-clay    8nple # silt-clay    8npleFO~: yes/no 8~ple # ~: yes/no 8~pleA~: yes/no A~: yes/no
AQUATIC LIFE: Yes/no/stressed AQUATIC LIFE: Yes/no/stressed

TOTAL CH~RI~: mg/L ~T~ ~RI~s mg/LDISSOL~D ~: mg/L DI880L~D ~s .~/LPHENOL: mg/L PHENOL s mg/L
DISSOL~D Or-W: mg/L DIS8OL~D CE"~: .mg/LF~E CY~IDB~ mg/L F~E CY~IDE~ mg/LCOD 8~P~ #:’ COD 8~P~ #:CO D: .rag/L COD: rag/L
CO~E~8: C0~8 :
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7

PRESEI~I’ WATER QUALITY MONITORIN~ PROGI~
FOR THE ORANGE COUNTY ENVIRONI~.NTAL MA~AGEM~T AGENCY’S

FLOOD CONTROL DRAINAGE FACILITIES AND THEIR
RESPECTIVE RECEIVING WATERS 2
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From 1973 to 1990, the |nvironmentol Resources Division of the County of

monitoring on droinege focltltlex which are tributery te wirer bodies
identified a8 voters of the stole by the San Diego end Seats Aria gelioaai

routinely to oesees the Chronic effects on estabLishad (by the gellenoL
goerdo) boneflcleL uses.

The dote collected from tn-eitu monitoring end LebOPltOPy eneLyoee of the
sonpLe| wars compiled In the |PA’e STOR|T, notional voter quoLIty deteboee.
An eLpho-numarlc deeignotlon wee sleighed to eech erotism fn the monitorial
no~uork.    The first two or throe Letters ueuoLLy are
chenncL memo (e.g. |GUCOS-|oOt Garden Grove-Wintoreburg CkaanolL) lad the Last
three eLphonumerlc chorectere represent the drolaage bells end feelLlty number
(e.g. |GWCOS-chenneL 05 In droinage beoln �).    The reoelv~lnO wetere ere
identified by o three or four oLphebetlc desl|notlon for the herder er boy
complex followed by two or three cheroctere which represent the Location (e.O.
LN|ile-Lowor Newport Bey la the Rhino Choflaot).

The storm thermal eompLfng orations wera grouped Into three IopaPeto watershed
or drolneie opel monitoring programs. Those dralna|o ereeq Impect (1)
Runttngton Nerbour / Anaheim, Sunset, |oleo Boys; (2) Upper end Lover Newport
Boys; end (]) South County, Oano Paint Nether. The sites wePe oaLeeted
oo|ess the �ontr|butlono from tha upstreoB dPeiaege areas eoooeloted w|~h aach
fecility. A epa¢lf|� Load use or �ombtaetlan of Lead uoee has bosh Idoatlfled
for ooch drelaele eros. Tebte 1 is o List of the elope channel moaltorlaO
xtotlen8.     TebLe 2 io o List of the Lecetfene meaitered la the resolving
~etor PreSton.

Whoa the storm chanaoL oonttoring progrem

Addl~ionoL constituents wore eveLuated eamlennuetLy to address
sediment (�ontemlnant deposition, odeorptlon) end public �oncerns on
�ontrovereioL ieeuee (Nercury, Selenium, OPT,PC|e, redleecl~|vlty). ~he
monitored constituents are Listed In Tebte 3. Some of these orations were
deleted (Lack ef reLevent data) sad others have been edded
sources of pottwtlon) duping the term of the

The receiving woter progrom wee Inltteted tn 19~6. The monitorial fPoqwoacy
use oDtebL|ohod me monthly with oech HerDer Or BOy complex sampled off
subsequent to ~he eempLIng of the corresponding
Parameters ore $ImlLor to those of the storm channels. Nowaver, storm ¢ampLffl|
wed performed only in the Newport Oey (twice). Depth monitorial et 1 meter
I~tervoLx (pk, �oaductlvfty, dissolved oxygen, and tomparotupo) yes ales
conducted to exsese irene differences in chemical cherecter from suttees to
bottom. These differences ere typtcetLy found neer the mouths of
¢hxnneLx with high fLovretee (during 8toros).~    When field monitoring
Identifies tht8 8trst|flcotlon, 8ompLo8 from the outface end bottom Loyerl
mere collected.

Storm sampling of cha~not8 �onsisted of collecting |rOb sempLeo
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eneLy¯e8 included, in ¯ddition to nutrient8 end tr¯ce etement¯o toter
�otlferms, oil end gPeese end methylene JLue Active Substance¯ (NOAI). AO the
ProSrom expended, automet|� samplers veto uoed to collect ~6-hr �omposite
samples during dry weather end storm condition¯.    Stations for ehlch
run-off ¯¯arlene d¯t¯ ¯re swell¯hie ere Included In Y¯bio 6.

For routine (dry-weather) chonneL monitoring seep|ms vote genor¯iiy ¢o~lected
using en automatic ¯ampler which �ollect¯ one sample per hour for ¯
period. The composite Sample use then void to ¯ rePPe$ontotl.vo moon for the
entire period. Thf¯ composite sempL Jag technique moo tamp|eyed It the

fo||ovJno

8CCO~ SAOF01
AICC03 |ONPO$

|GHCO$                        8gCP09                    050L03

The channel monitoring program wee modified In the mid 1980,

Storm sampling to¯ Limited to the Neuport 8my ¥otorshod end moo bimonthly.
st¯clone mere only sampled during periods of ¯lgnlfJean¢ ¯term Some of these

run-off ( ,0.|inches of roinf¯LL In the u¯tePshed). Other Locations In the Nouport Boy
Watershed more modified fop only nitrate looms¯mont. |xceoeivo Levels of
constituent hove been Identified 8~8 having en advor¯o ImpocL en the benefit|o|
uses of the Upper Neuport Joy. ILl,lens utth sampling roQuJPomont¯ different
from the standard PPogrom are Included In Table $.

The to¯alvinI Water Program us¯ medlfled to 8 similar bimonthly lamp|lag
frequoney.

Some of the monitorial J~Otionj ore Located moor �ontJfluouj Miter Level

POCOrding gages from which discher|o rotes �¯n be obt¯lned. Thl8 information
can be u¯od to �ompute loading values for o¯ch constituent. The County sloe

moist¯ins ¯ ¯ystem of recording/non-recording relngego8 Some of ukick hove
date trenemtttlno capabilities.

ALL oneLyoe¯ Yore Performed using Procedureo outlined tn 60 Oft Port 136,

=Guideline¯ for establishing Test Procedure¯ of Pollutant¯ Under the �|o¯n
ws~er Acts.    Theme analytical method¯ Include those outlined in eStendord
N~thods for the Examination of Voter end westeuatOreo ¯ joint pub|It¯ties of
the American Velar Works A¯eocletiOno the American Public hoettFj Aeoeclotlon
sad the Water Pollution Control Federation. Prom ~983 to ~990 analyses for
~rsc¯ e|emonts In fresh voter s¯mcLes were conducted ¯t the I[nvJronmente|
resources Division Labor¯tory; ell others veto PerfOrmed by ¯

contractedt¯Doretory certified by the Calif. Oo~t. of NeeLth Services.
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8torn Channel Mon£tor£ng

STOS|T fscitity Neme/Locetien
OreinoleCode

Cbo~act:o~l|atJonSC�02 JoLss Chl©s Oh. ot uestnlnster ave.
AJt,t|I,I|�,O/L,�ONAICC03 AneheJm-Eerber City Oh. at Novel it
t|I,N|�~�ONUNCCO& Uestminiter Oh. ot NcPsdden Ave
t|S,CON,CEN,�ON|GHCOS |. Gordon Grove-WJnterEbu~g Ok.
tEI~tIC,�ONat gotherd Ave.

CCOA01 Coyote Or. at Knott Ave.
iOO,�ON~BE8

Jou~h County UstePshed

ACJ0t ALIso Or. It Psclfic �leat Suy.
t|S,t|CjPOTH,�00JCJJO] SuLphur Or. u/s Logunm Olivet Lake
tEl,CONSO(01 JoLt Or. et Pccif(¢ Cooer ivy.
tEl,tiCSJCL01 Sen Juen Or. et Pecifi¢ �lOSe Ivy.
t|I,AE|,,�ON,POyUTOOL02 Trsbuco Or. st OiL Oblspo
IES,AGE,.�ONOSOL03 080 Or. ot Crown VoLLey Pkwy.
t|l~CONSOON02 Jogvnde Ooechoee Oh. et |L Centne Soot
tII~�ON

NeuooPt StY UetePlhe~

IADF01 Senti Ano-OeLhi Oh. it IPvJno Ave.
III,�ON,AItBCFO& Seniti Canyon Oh. it Sen Bilge

SONFO$ Ion Diego �~. at Cempu8
LANF08 Lone Oh. it demboree td.

IgOeCONBeef09 lerrsncs Oh. at deaboree td.
lIB,CONSJCFI& Sen Jocquin Ok. et Nervord Ave.
t|$,tECICCFI$ Send Cenyon Oh. at Cutver Or.
IIC~I81CiCPZ5 Control IrvJne Ok. et YaLe Ave.
AGB,I|$,CONNCUF26 NettLesnike Canyon ¥osh el Bryan Ave.
AltJCUF27 Nicks Convert WiSh St CuLver Jr.
AllNLNF28 Ninee Oh. el tlne8 Nureery

COOS02 J. Coots Neeo Oh. el tlghLond Ave.
tEl,CONSICG03 Santa lsebeLLe Oh. st Irvine Ave.
t|JBOrg04 Big Canyon Wish el Sack Joy Drive
t|I,tIC,�ON8AtS|D Petite Ccnyon Wish st lSrrEnCe Pkwy.
ACt,CON,OlDVYLS|D Sen Diego Or. It Cutvor Or.
Agt,t|J,�ON,tJO

AlL- AIrpoPt
AGS- AorlcuttursL (nurseries, roe crops)
�|N- Cometary (greenbeLt runoff)
CON- CoeeercllL (shopping centers, smaLL bun. incL. auto replJp shops)
DUNP. LsndfiLL
iND- Light industry (monufecturinS plants, nodlcsL research)

POTU- PubLIclL|y owned treetment works
t|C- teCreltlonet a~ell el|rein belts
SSD- FLuvfoL 8odJmont 81epL|ng Locetlon

3
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¯ oceLvLnq ga~or NonLtorLng

Nuntlnetoa NJPbour, Anlhalm. |uflJet end |o|ss BOVI

STOt|T Station Description/
SelectionCo4o Location tetJone|e

NUNSUN Sunset Aquatic Perk neap TO monitor
navel bouye

effectsNUNBCC Near mouth of melee Chloe Same ee above

2
Channel

NUNNAS |ntPanat te Anaheim |my CentPO| otot|’oflNUNHAt Noer Yarner Ave. |ridge TO monltoP �|~| OffOatOHUNCh| in Chrfstiena key To monitor �@IF offeeto
880LR BoLes gay ot old Lounab To monitor �O| offoeto

romp

UUJlb¢                 toot PO$ mouth                To monitor PO| mad

offoetoUNJJau lilt 806 mouth To monitor |0,~ offoet8UNONS8 North Igor goeeb TO monitor tl,doi offeet8
~

on fO| Jnpgtl!
2

UNJNDJ |ntPan¢o to Novport gunoo To monitor atqlrodPOin

UH|CU8 At PCN bridge
Yo monitor offoeto of

¢onetrfatlon/Inarooaod
velocity

Louo~ Noumept

~
LIBTU| Turning 8aoin To monitor offoete of

heavy boot trafficLBORIN Rhino Channel To monitor bootyoPd
eperetlene

~m~
LNOIIg Sorbo~ intend teach To monitor offoete of

PO5 on the Lamer OeyLIINAt lerbo~ |matinee Control stetloln

DAPTU8                 Vest Ioeln                    To monitor etoPmdroln

offoet8OAPTII Ioet Ioetn Seio ee ebevoDAPTOP Turning 8aIln To Ignitor oroe Ot

Limited circulationOAPTLS Seer Launch reip To Ignitor etormdroln
sad boatyard effoctI

DARTS| Na~bor |ntrence �entre| station
r    "

4
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Table 3
0Wa~or gualLty MonLtoring

�oflot|tuon~o Non|toPed (AeUoouo)

Turbidity ChronJun

TotoL KJotdok| Zinc
Nitrogen

TotoL Phoopbo~o
TotoL Suep. $ollde
VoLo~ILo $uop. 8o|lde

YPiet Jtene~j |od|mont inolvlnt

COda|u| Codm|u|,ChPo||un,CoJ~or~ke~|d,
8eLonlun

ne~ouPy,$oLonlun,Zlne,Pootl¢lde8,
NoPeuPy NoPbl¢|doe end PC|o

only et etotfone thor hove oohlbf~od hlohoP then unleashed
2

evereeo neon voLuoo fop rhone ¢Onlt|tvxntl oP hIIPO
Idon~lf|xd Jn tooLoneL Usher OuoLl~y ContPot $ooPd 8tudloo ~
oe hoeing elonlflcont LoveLe of Chose ¢onetltuont8.
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Executive Summary

The Palo Alto Regional Water Quality Control Plant (RWQCP) treats wastewater

generated in East Palo Alto, Los Altos, Los Altos Hills, Mountain ’View, Palo

Alto, and Stanford. In order to" meet stricter effluent limits for discharge to San

1
Francisco Bay, the RWQCP is targeting specific business types to reduce their

metals loading to the RWQCP. One of the targeted business types, is vehicle

2service facilities.

As part of the effort to reduce pollution from vehicle service facilities, the

RWQCP and Uribe & Associates (U&A) developed the Vehicle Service Facili~

Waste Minimization Program. Implementation of this program began in 1992.

This report summarizes the results of the second year of the Vehicle Service

Facility Waste Minimization Program.

The program scope is multi-media, pollutants entering both the storm and

sanitary sewer systems are targeted for reduction. The program approach

combines increased regulation, education, and positive incentives to encourage

2waste minimization. The two major elements of this approach are on-site visits,
’

and a positive incentive program.

On-site visits provided technical assistance to 375 vehicle service fa.rilities in

I
1993. Besides providing information and assistance, shop visits were used to

determine compliance with vehicle-related ordinance requirements. The

number of shops in compliance with the sewer use ordinance is steadily

6
increasing. At the beginning of the program in 1992, only 12 shops ,~4%) were in

full compliance with the 15 requirements after their initial visit. By the end of

the first year, 48% of the shops (156) were in compliance. After the visits in

81993, 179 (54%) shops were in compliance with these requirements.

Some of the most significant results of the 1993 visits include:                                  9

¯ From 1992 to 1993, the number of retail vehicle service shops with direct

discharges to storm drains decreased from 56 to 2 (96% reduction,).

Elimination of these last two discharges is pending.

¯ From 1992 to 1993, the number of violations of the sewer use ordinance was

reduced by 66%. The violations of some of the requirements were reduced

by as much as 100%.

i
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¯ There was little reduction in violations caused primarily by poor employee
training. This result indicates that shops may n6ed more help with training Land that more rigorous enforcement of the training requirement may be -
needed.

As a positive incentive, "Clean Bay Business" recognition was give.n to shops 1that met established criteria. The criteria included complying with ,all of the
requirements of the revised sewer use ordinance. In the fall of 1992~ the first

- 2group of 131 shops was recognized as Clean Bay Businesses. In the spring of
1993, an additional 25 shops were recognized for having met the criteria. In the
fall of 1993, the total number of Clean Bay Businesses recognized reached 179.

In addition to on-site visits and the positive incentive program, there were three            -

additional components to the program in 1993, permitting and monitoring, a
fleet outreach program, and a car wash coupon program.

The first of these components was permitting and monitoring of shops with
sanitary sewer discharges. The revised sewer use ordinance requires that any

-
discharges of parts wash water or vehicle wash water to the sanitary’ sewer be 2permitted by an industrial waste discharge permit. The first visits to the shops

-
in 1992 identified 125 discharges that required a permit. The outreach efforts

- ~":
that year resulted in about one-half of these shops eliminating their discharges
(i.e., zero discharge). In 1993, almost all of the rest of the shops with sanitary

_.sewer discharges were issued industrial waste discharge permits. At the end of
1993, permits for the last two shops were pending.

A fleet outreach program was implemented to further reduce pollutants
generated from vehicle servicing. A survey was conducted to identify
businesses maintaining fleets of vehicles in the service area. Those companies
maintaining greater than five vehicles on-site were visited to provide
information on water quality protection and to determine the stat~s of the
facility’s compliance with the sewer use ordinance The results of this program
include:

¯ Of the 328 companies contacted, 128 (39%) had fleets of more tha~ five
vehicles.

¯ Seventy-five companies (23%) were found m~int~ining more than five
vehicles on-site and in the service area, and were therefore mclud~t in the

- _program.
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i
Vehicle washing is the primary activity conducted by fleets with the

Lpotential to damage surface water quality.

Over one-half of the fleets visited this year were washing their ’vehicles in
areas draining to storm drains. Half of these fleets were using mobile
washing companies.

2/

* Seven (17%) of the fleets visited had wash racks connected to the sanitary
sewer.

. Leaking vehicles parked on the company property also created storm water
quality problems.

A car wash coupon program was also initiated to encourage the public to use
commercial car washes in order to reduce pollutant discharges to tl~e storm
drain system from residential car washing. Coupons were distributed giving
the public a financial incentive for using commercial car washes.

R0054991
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1.0 Introduction
L

The Palo Alto Regional Water Quality Control Plant (RWQCP) treats wastewater

generated in East Palo Alto, Los Altos, Los Altos Hills, Mountain View, Palo

Alto, and Stanford. In order to meet stricter effluent limits for disdaarge to San 1Francisco Bay, the RWQCP is targeting specific business types to reduce their

metals loading to the RWQCP. One of the targeted business types is vehicle

2service facilities.

As part of the effort to reduce pollution from vehicle service facilities, the

RWQCP and Uribe & Associates (U&A) developed the Vehicle Service Facility

Waste Minimization Program. Implementation of this program began in 1992.
In the first year, 318 facilities were visited and provided with information about

revisions to the sewer use ordinance and about best management practices

(BMPs), which are shop practices designed to reduce pollutant discharges. In
1993, after the addition of fleet operations to the program, 375 shops were

visited. For information on the first year of the program see the 799.2 Summary
Report for the Vehicle Service Facility Waste Minimization Program COribe &

2Associates, 1993a). This report summarizes the results of the second[ year of the

Vehicle Service Facility Waste Minimization Program.                                     ~---

2.0 Program Scope and Approach

The program scope is multi-media, pollutants entering both the stonv~ and

sanitary sewer systems are targeted for reduction. The program approach

6combines increased regulation, education, and Positive incentives to encourage

waste minimization. The two major elements of the positive approach are:

¯ On-site visits of vehicle service facilities to help them reduce the pollutants
they generate. In the first year of the program, shop "visits" and shop

information packages were used to help the shops learn how to meet the
new requirements. These information packages included best rnanagement

practices and lists of product/service vendors. In 1993, shops were
revisited to provide further outreach and to assess their compliance status.

¯ A positive incentive program encourages pollutant reduction by extending

incentives and recognition to facilities that make efforts to prevent

pollution. In both years of the program, shops t~t met the crite:ria were

recognized as "Clean Bay Businesses." The shops received free publicity in

]
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local newspapers via full page ads, and recognition items such as decals
and patches to publicize their status.

_ L
Three additional components of the program in 1993 were:.

¯ Permitting and monitoring was completed for shops with sanitary sewer 1discharges. Of the 375 open shops in the service area, only 61 still have

discharges or open floor drains. In 1993, 59 of these shops were permitted

- 2and samples collected of their discharges. Permits for the other two shops

are pending.

¯ A fleet outreach program was implemented to identify busin~.~es

maintaining fleets of vehicles in the service area and to help them prevent
-

pollution and comply with the ordinance requirements for vehicle service

¯ A car wash coupon prog~.am was initiated to encourage the public to use

commercial car washes in order to reduce pollutant discharges to the storm
-

drain system from residential car washing. The commercial car washes

2
that participated in this program all discharge through a pretreatment

.
system to the RWQCP. This program combined pubic education with a

.,financial incentive to wash cars at a participating commercial car wash in
the service area.

3.0 Shop Visits - Methods

This year, as last year, inspectors visited each of the 334 retail automotive shops
6

in the service area. Also, visits were conducted at the 4l new fleet operations

identified this year (see Section 7.0). The method of conducting visits in 1993
-

was similar to the method used in 1992, except for the following differences:

¯ In the first year, the initial visits to all shops in the service area were made

by Uribe and Associates. This year, the City of Mountain View

Environmental Safety Division conducted all the visits within Mountain
-View.

¯ At the outset of the program, appointments were made with the shops for

visits. Later, it became clear that making shop visits unannounced saves

considerable telephone and travel time. In 1993, all visits were made

unannounced except to the new fleets in the program (see Section 7.0).

2
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¯ In 1992, all shops were given a period of time to correct problems and then

Lnotify the RWQCP. If a shop notified the RWQCP that probh:ms were

corrected, they were revisited to confirm that they met Clean ’Bay Businm.~

criteria. In 1993, all shops were notified of any problems but only the Clean

Bay Businesses from 1992 that had minor problems were given the 1opportunity for a revisit.

2¯ In 1993, the Shop Information Package (Uribe & Associates, |993b) w~ only

given to new shops or shops that had changed management. A Fh~t

Operations Information Package (Uribe & Associates, 1993c) was develol~,d
and given to all new fleets (see Section 7.0).

¯ One fact sheet was revised prior to the 1993 visits and was distributed

during the visits of all the shops. This fact sheet covers requirement 1 ] of

the ordinance which regulates the discharge of materials to the storm and

sanitary sewer from shop cleaning activities. The fact sheet was modified

to ensure that shops understood that this requirement covers not only the

cleaning of indoor surfaces but also of outside paved area~ 2¯ Inspection checklists were simplified this year. A copy of the i~pection

checklist used is attached as Appendix A. The second page is a form used

to notify the facilities of the requirements they did not meet.

¯ In the first year, samples were collected from a few shops for background

information. This year, samples were taken from all shops with permitted

6
waste discharges to ascertain their compliance with the discharge limits.

4.0 Shop Visits - Results

4.1 Introduction

6There are currently 375 open and regulated vehicle service facilities in the

RWQCP’s Source Control Management (SCM) database. The vast rru~jority of
these fa~lities are retail shops (334) and the rest are fleets (41). In the first year

of the program, 1992, there were 326 facilities in the SCM database.

R0054996
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4.2 Database - 1993 Numbers - O

Changes to the RWQCP’s SCM database include:.
-- L

¯ 22 facilities have closed or moved from the .service area,

¯ 24 new retail facilities have opened, and -
¯ 41 businesses maintaining fleets were added (see Section 7.0). 1

4.3 Compliance with Vehicle Service Facility Requirements 2

The number of shops in compliance with the sewer use ordinance ks ~steadily
increasing. At the beginning of the program in 1992, only 12 shops (4%) were in
full compliance with the 15 requirements after their initial visit. By the end of

-
the first year, 48% of the shops (156) were in compliance. After the visits in
1993, 179 (54%) shops were in compliance with the requirements. For a detailed
discussion of the specific requirements, see the 1992 Summary Report Odribe &
Assoc., 1993a). The ordinance requirements are provided in Appendix B.

From 1992 to 1993, there was a significant decrease in the rate of noncompliance
I 2for each requirement (see Figures 4-1 and 4-2, data is for all cities except

Mountain View). Overall, there was a 66% decrease in the number of violatiorm

Figure 4-1 shows the decrease in noncompliance rates for each ordinance
requirement. There was a significant reduction in the number of violations of
most requirements. For example, violations of the two vehicle washing
requirements were reduced by 96% (#9, wash water to sanitary sewer) and 80%                 6

(#10, wash water to storm drain). The smallest reduction in violations, included
a 12% reduction in violations of the spill cleanup requirement (#2), and a 35%
reduction in leak containment (requirement #7) violations. Both these types of
violations could be reduced further if employee training were improved. An
effort should be made in the next year of the program to provide more
assistance in training and to enforce the training requirement more rigorously.

Figure 4-2 shows the number of violations in each year, grouped by type of
requirement. This figure shows that there was a 87% reduction in violations
specific to sanitary sewer protection and a 55% reduction in violations specific to
storm drain protection. There was also a 65% reduction in violations of
requirements that protect both the sanitary sewer and the storm drain. These
requirements include employee training, spill prevention, and cleanup.
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I



!
Figure 4-1 Reduction in Noncompliance Rates V
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Sanitary sewer-related violations were reduced most significantly because these

discharges are distinct and therefore relatively easy to identify and address. All

of these violations were resolved by plugging floor drains or obtaining permits 2for sanitary discharges. While the number of direct discharges to the storm

drain was reduceddrastically (see below), other storm water-related violations ~ "’~
are more difficult to resolve. These include providing secondary containment

/
for vehicle fluid removal, vehicle washing, and containing vehicle leaks.

Some of the most significant improvements made from 1992 to 1993 include                    6

(data for aI/cities):

¯ A reduction in the number of d~t discharges from retail facilities to storm

9
drains from 56 to orfly 2 (96% reduction). Elimination of these last two

discharges is pending. The corrected discharges were mostly from vehicle

washing but also included parking lot cleaning, wet sanding of vehicles, and
in one case, the use of an outdoor sink.

¯ At the end of 1992, 68 shops in the service area had unpermitted open sumps

and floor drains, down from 125 at the beginning of the year. By the time of

the 1993 visits, only two unpermitted sumps or floor drains were found, a

97% reduction. Permits for these remaining discharges are pending. The

rest of these discharges had either been discontinued by plugging the drain
or permitted by the RWQCP.

~ ~
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Six automoti(,e machine shops were found discharging parts cleaning
wastewater into the sanitary sewer in 1992 without an industrial waste
discharge permit. This year they are all in compliance. Two shops have
industrial waste discharge permits and four shops became zero dischargers.

5.0 Permitting and Monitoring

5.1 Introduction

The 1992 amendments to the sewer use ordinance require that any discharge of
parts wash water or vehicle wash water to the sanitary sewer be permitted by an
industrial waste discharge permit. Shops with open sumps or floor drains are
also required to obtain permits or permanently plug these drains.

The first visits to the shops in 1992 identified 125 discharges that required a
permit. The outreach efforts that year resulted in about one-half of these shops
eliminating their discharges. In 1993, almost all of the rest of the shops with
sanitary sewer discharges were issued industrial waste discharge permits. At
the end of 1993, permits f~r the last two shops were pending. About 84% of the
facilities are "zero dischargers" to the sanitary sewer.

5.2 Permitting

Fifty-seven permits were issued to vehicle service facilities this year. The
RWQCP issued permits to 23 shops in Palo Alto, two in East Palo Alto, and one
each in Los Altos and Los Altos Hills. The City of Mountain View
Environmental Safety Division issued 30 permits to shops located in Mountain
View. There are a total of 59 permitted vehicle service facilitie~ in the service
area (16% of all vehicle service facilities), including two permits issued prior to
the implementation of this program. These 59 permitted facilities include:

¯ 14 fleets (e.g., garbage cos., transportation cos., school district)
¯ 12 general repair shops,
¯ 11 car washes,
¯ 9 gas stations,
¯ 6 rental car agencies,
¯ 4 body shops,
¯ 2 automotive machine shops, and
¯ 1 radiator repairshop¯

7
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Vehicle wash water is the primary discharge from these facilities. "Ehe sources of

- Lthe wash water include:.

¯ cleaning both vehicle exteriors and engines (28 of the permitted shops
(47%)), 1¯ cleaning vehicle exteriors only (19 shops (32%)),

¯ cleaning engines only (2 shops), 2¯ sumps for general use (e.g., floor cleaning wastes) (5 shops),
-¯ parts cleaning (3 shops), and

¯ ¯ radiator cleaning (I shop)¯

A RWQCP permit includes the following conditions:

¯ Self-monitoring on a monthly or quarterly basis depending on discharge
flow rate. The shops are required to analyze each sample for two metals
(copper and lead), or more depending on the type of activity generating the
waste.

¯ Conducting weekly visual inspections of any treatment systems (generally
oil/water separators).

_
¯ Cleaning the treatment system at least quarterly.

¯ Logging inspection results and cleaning events.

¯ Submitting an annual report, reporting violations within 24 hours, and
reporting spills immediately. Beginning in 1994, permitted shops ~ll be

.-required to submit sampling results quarterly~

A sample permit for a Palo Alto facility is included in Appendix C.

5.3 Sampling of Permitted Facilities

U&A collected samples of each permitted facility. For most facilities, this was
the first sample taken of their w~stewater. Most samples were collected from

-the last chamber of a two or three chambered sump. An Isco sampler was used
to pump wastewater from the exit point of the sump into a sample conlainer.

._Figure 5-1 is a photograph of this sampling activity. In some cases, samples
were collected from a sewer clean-out downstream of the permitted d~:harge
prior to dilution with other discharges¯
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U&A measured the samples for pH in the field. The samples were put into
containers with nitric acid as a preservative. U&A then labeled and logged the                    L

samples on a Chain of Custody form and delivered them to the RWQCP, who
liter delivered them to the lab for metals analyses.

5.4 Sampling Results 1
The quality of water in these initial samples varied significantly. It was

2apparent from the color of some samples that they contained lirge qt~ntities of
oil and grease. Figure 5-2 is a photograph showing six of the most interesting
sample colors.

The analytical results of the samples collected are summarized in Table 5-1 and
Table 5-2 below. It should be noted that the results are based on the collection of
only one sample at each permitted shop.

Tables 5-1 and 5-2 summarize the data for all but one of the samples, wash water
from a paving company. This fleet operation’s sample had metal concentrations
one order of magnitude higher than the next highest results. These ex~lremely 2high levels in one sample increased the mean and standard deviation of the
pooled data inordinately and therefore the results of this one sample were
treated as an outlier and were not used in calculitions.

Table 5-1 lists the range and mean for each metal by primary business activity.
The results in this table show:.

* Eighteen shops (32%) exceeded their discharge limits for one or more metals.

o By city, the number and percent of sampled shops with a discharge limit
violation was one (50%) in East Palo Alto, one (100%) in Los Altos Hills, nine

U(30%) in Mountain View, and seven (30%) in Palo Alto.

° General repair shops, gas stations, and the one radiator repair shop exceeded
the metals limits most severely and frequently.

° The highest lead concentration (aside from the one paving company) was
from a gas station with 32 mg/L.

° A gas station also had the lowest lead level reported 0.008 mg/L, well
below the local limit of 0.5 mg/L

9
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Figure 5.1 Sump Sampling by U&A

2

Figure 5.2 Sample Bottles Showing Variation in Color

(.,V~ ~’~ ~omp,~rlstm, Ihe ~,v,~stc~,.’,-~tcr in the third sample botlle
fr, m~ the right appe,~red to bt, relatively clear ~ater)

lO
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O¯ The limits most often exceeded were copper (14% of sampled shops), lead

L,., (18%), and zinc (29%), with 8, 10 and 16 exceedances respectively. Almost all

of the shops with exceedances (16 of the 18 shops or 89%) violated the zinc

limit (2.0 rag/L).

’ ’ ¯ The cadmium limit was exceeded twice, and chromium and nickel limits 1
~ were each exceeded once.

¯ There are only two radiator repair shops in the service area. One is closed-

loop and has no discharge. The other shop exceeded the limits for copper (3

times the limit), lead (36 times the limit), and zinc (5 times the limit).

¯ Although a number of the vehicle washing all,barges violated
~ metals limits,

none of these violations were at commercia] car washes.

Table 5-2 lists the same figures calculated for waste generating activity, rather

than business type, since there is not a direct correlation between type of

business and waste generating activities. For instance, a general repair shop
may discharge wastewater from parts cleaning, floor cleaning, or vehicle exterior

-, cleaning. Some car washes clean only vehicle exteriors and others clean engines
¯ as well. The data in Table 5-2 show:

~ ¯ Wastewater from sumps used for generM cleaning (e.g., floor cleaning) most
~

consistently exceeded metals limits. Five shops with this type of discharge

were sampled. Three (60%) of these shops violated one or more of the

permit limits.

¯ Twenty-eight shops were sampled that clean both engines and vehicle

exteriors. Surprisingly, on]y three of these shops exceeded the lead limit and

Ufive exceeded the zinc limit.

¯ Of the nineteen shops washing only vehicle exteriors, two exceeded the lead

limits, one bv 60 times the limit. The zinc limit was exceeded by six shops

(32%).

¯ One of the two shops conducting parts cleaning exceeded the lead’ limit, the
other was in compliance.
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VTable 5-2 Initial Sampling Results - Waste Generating Activity

OWaste Generatin~ Activity,
I Engine Cleanins or i I

LExlerior Vehicle, Exterior Vehicle & Paris , Radiat~or General/Floor WeiBhle~Constituent (Limil) Washin~ Only ~ Ensine Cleanin~ Cleanln~ ~eanln~ Cleanin~~dmium (0.1
Nu~r of ~mples 18 28~ 2~ I 4~nse (m~/L) omn- oral ~-ore2- o.23~ o.~. o.~ N~’ 0.~- 0.~’ O.~n~

1~ 0.I ~
0.0~

0.01
Mean (rag/L) 0.01 ]

0.01 0 (~td. ~v. (m~/L) 0.01 ~ 0.37 0 ~e~! 0 0.~ 0 ~

2
:Mean % L~I ~mit 14% ~%~ 21% 10% 13%# Violations (%) 0 (O%)~, I (4%)~ 0 (0%) 0 ((~) 0 (~)i    I (2~

~um~r of ~mpl~ ]& 28; 2J 1~ 5~nge (m~/L) 0.~7~.~ 0.~5~.49~ 0.12~.~ N:’ 0.~.8 0.~7~ ~M~n (m~/L) 0.~ 0.~ 0.4S 0.~ 0.175td. ~v. (ms/L) 0.~ 0.12, 0.47 0 0.35 0.1,Mean % L~I ~mit 2%; 4% 23~ 2%~ 9%# Violations (%) 0 (0%) 0 (~) 0 (0%) 0 (0%)t 0 (~)Cop~r (2.0 m~D 0 (~

Num~r of ~mples 19 28~ 2 1~ 5 ~ ~Range (m~/L) 0.~1~16.0~ 0.012-20.1 0.0l 2~.111 NA 0.1~12.0 0.012-~.1M~n (m~/L) 1.35 1.12 0.~ 6 2.~ 1 ~
2~Std. ~v. (m~/L) 3.6 ___ 3.75~ 0.07 0 5.27Mean % L~I ~mit ~%, ~%: 3%~ ~,% 1~% ~%#Violations (%) 3 (16~) ~ (7’~) 0(0%) 1 (1~): 1 (20%)~ 7(13~~ad (0~ m~L)

Num~r of ~mp~s 19~ 28~ 2’ 1 5 5~Range (m~/L) 0.~-32.0 " -~0~12.~ - ~.01~.81 N: 0.~17.0 0.~32JMean (rag/L) 1.8~’ 0.81 :, 0.41: 18.(~ 3.57 I.~Std. ~v. (m~/L) 7.31 247 __ 0.57 0 7.51 4.49Mean % L~I ~mit 3,6~ 161%~ 82% 3,~2% ~1~7,148%~ Violations (%) 2 (11’~): 3 (11%)~ 1 (~%) 1 (1~%) 2 (40%) 9 (16%’~Nickel (1.0 m~D
...... UNum~r of ~m~les 19 28 1 l 4,Range (m~/L) 0.~2.5 __ 0,~32~.5 NA’ NA~ 0.01~.310 O~32-2.5Mean (m~/L) 0.21~ 0.~4 0.016 0.037~ 0.~ 0.16

6
S~d. ~v. (m~/L) 056 ..... 0.012~ 0 0’, 0.1~ 0.22Mean % L~] ~mit

~.~ 21’~_ 14% 2~
’ Vmlat~ons (%) 1 (~’:~) 0 (0’;() 0 (0% 0 (0%)’ 0Zinc (2.0 m~L) 1

Num~r of ~m~les 19 28 2 ~ 5 55~an~e (m~/L) ~ _0.~3-~.~__ 0(~-40 01 0 0~-0 1~ NA 0.3~37.0 0.~7.~

~td. ~,v. (mg/L~ .... 10.54 772 0 ~ C, 15.93 9.0~
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The range of results for each metal and waste generating activity was very large

(often three orders of magnitude). This large range in data shows that other

factors, besides the activity performed, play a big role in determining metals
concentration. These factors include implementation of best management

practices, regularity of sump cleaning, and the time interval between sump
cleaning and sampling.

6.0 Positive Incentive Program

6.1 Introduction

The second major element to the program’s approach is a positive ir~entive

program. Shops meeting the crileria described below are formally recognized by

the RWQCP as "Clean Bay Businesses." Positive incentives are in the form of

publicity in the local media, and decals and customer brochures at the shop to

advertise its Clean Bay Business status.

6.2 Criteria

The program has three criteria for recognition:

¯ Shop visit completed. The shop must be visited by RWQC"P staff or it~
representatives.

¯ Compliance with ordinance requirements - Based on the inspection

checklist results, the shop must be in compliance with the fifteen ordinance

requirements. Shops that were Clean Bay Businesses last year were given

the opportunity to correct minor violations within a limited period of time

in order to maintain their Clean Bay Business standing. Shops with

permitted discharges must meel local limits.

¯ No significant violations related to surface water - The names of those

shops meeting the first two criteria are circulated to other environmental

regulatory agencies (e.g., Count\, Health Department, City Fire

Department) to receive their concurrence that the shop has no significant
violations pending of which the RWQCP mav not be aware. The violations

must be related to surface water Ground~vater, airquality, noise,

aesthetics, and other potential issues were not considered.
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6.3 Clean Bay Businesses

-- At the beginning of the program in 1992, only 12 shops (4%) were. in full L
compliance with the 15 requirements after their initial visit. In the fall of 1992,
the first group of 131 shops were recognized as Clean Bay Businesses. In the

spring of 1993, an additional 25 shops were recognized for having met the 1--
criteria. In the fall of 1993, at the end of the second year of the program, the total

number of Clean Bay Businesses recognized reached 179. Figure 6-1 shows the 2increase in Clean Bay Businesses for the first two years of the pro~;rarn.

In addition to the 179 Clean Bay Businesses recognized this year, eleven shops

that were in compliance with all 15 vehicle service facility requirements were not

recognized as Clean Bay Businesses. This was because ten of these shops had

sample results exceeding one or more permit limits. One shop was kept off the
list due to violations of hazardous materials requirements that threatened

surface water quality.

~ 180 179

’~ 140 131

= 20          12
Z

0

Summer 1992          Fall 1992           Spring 1993           Fall 1993

Figure 6-1 Number of Clean Bay Businesses

- Twenty-nine shops (19%) that were Clean Bay Businesses in 1992 were not

recognized in 1993. Of these twenty-nine shops, fourteen (9% of the 1992 list)

were not recognized because of ordinance violations. Five of these slhops were

in violation of one or more of the 15 requirements and nine shops were not

recognized due to discharge limit violations. The other sixteen shops were not

recognized for a variety of reasons including: six closed their business, two were

fleets and no longer eligible to be Clean Bay Businesses, four were no longer
subject to the ordinance because the,,,, did not conduct regulated activities, and

15
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three shops were removed from the list for violations of their Conditional Use

Permit issued by the Mountain View Planning and Community Development LDepartment. ~

6.4 Recognition Items

Each of the Clean Bay Businesses received a recognition packet (Appendix D)

containing the following items:

¯ Decals - for display in shop windows, walls, or display counters;

¯ Brochures - for distribution to customer~; and

¯ Camera-ready "tear strips" - for use in display ads (e.g., newspaper, phone

book), business cards, stationery, etc.

The Clean Bay Business decal was changed slightly this year to distinguish the

1994 recognition items from the 1992-93 items¯ The year on the d~al was

changed and the background color on the decals was changed from blue to
green. In addition to the recognition items provided directly to the shops, the

RWQCP purchased full page ads (also included in Appendix D) in three local

newspapers (San Jose Mercury News, Palo Alto Weekly, and The ’View)

announcing the Clean Bay Business recognition and listing all 179 shops by
name and location.

7.0 Fleet Outreach Program

7.1 Introduction

In 1992, during lhe first year of the program, only city maintenance yards or

those fleet operations whose main business activity involved vehicle use were
visited. These categories of fleets included schools, transportation (bus)

companies, moving services, trucking companies, garbage collection companies,
and rental car companies.

in 1993, additional fleet maintenance operations were targeted in an effort to

further reduce pollutants generated from vehicle servicing. Examples of the
other types of businesses with fleets include large corporations, golf courses,

and service companies (e.g, landscaping/g,,ardening, painting,, carpet cleaning).
The identified fleets were visited to provide information on water quality

protection and to determine the status o~ tke fleet’s compliance with the sewer
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use ordinance. "Information from the visits was added to the RWQCP’s Source

L-- Control Management database and follow-up visits were made.

-- 7.2 Regulation of Fleet Maintenance Facilities

The sewer use ordinance developed for vehicle service facilities applies to all 1
_ facilities that conduct at least one vehicle maintemmce activity. Maintenance 2. activities include: repair, fueling, fluid replacement, parts cleaning, salvaging,

and washing. For the purposes of the ordinance, a fleet was defined as foliow~:

¯ Consists of more than five vehicles in one location,

., ¯ Located within the RWQCP service area, and

’ ’ ¯ Conducts at least one vehicle maintenance activity on-site.

Some companies with large fleets conduct many vehicle maintenanc.e activities,

however the primary maintenance activity conducted on-site at fleet yards is

-" vehicle washing¯ The vehicle washing requirements in the sewer use ordinance
---, include requirement 9, which states that vehicle wash water may not enter the 2_ sanitary sewer unless it is discharged in accordance with an industrial

wastewater discharge permit. Requirement ] 0 prohibits the discharge of wash

water to a storm drain if it contains soap, or if it results from routine washing of                         ’

dirty vehicles in a fleet washing operation. These ordinance requirements apply

to vehicle washing whether it is done at a wash rack or by a mobile cleaner.

7.3 Survey of Fleet Maintenance Facilities

In 1993, an extensive telephone survey was conducted of businesses :in the

service area to search for and identify fleets not visited in 1992. A list of

approximately 300 businesses in 55 different categories was generated from
_ phone book listings. The survey was designed to determine how many of the

potential fleets were "fleets" as defined by the ordinance. A copy of the survey

work_sheet is attached in Appendix E. Questions included:

¯ Does your company own more than 5 vehicles?

~ ¯ Are they kept in one location?

¯ Is that location in the RWQCP service area?

-- ¯ Are the vehicles serviced on-site?

¯ If s~, which activities are performed~

17
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was gathered about off-site maintenance practices and about mobileInformation

vehicle maintenance businesses that provided services to the fleet owner.

During the phone calls, visits were scheduled with the companies that maintain

more than five vehicles on-site and in the service area.

7.4 Findings of Fleet Survey

Of the total 328 companies contacted, 128 (39%) had fleets of greater than five

vehicles, 178 (54%) had a fleet of five or fewer vehicles, and 22 compal~ies were

no longer in business. Of the 128 companies with fleets of greater than five

vehicles, 32 (25%) housed their fleet outside the service area, and 21 (16%) had

all of the maintenance done at retail service facilities, many of which were
already visited as part of this program. The remaining 75 companies (23%) were

conducting maintenance on more than five vehicles on-site and in the service

area, and were therefore included in the program. These 75 companies were

visited, 34 in 1992, and 41 after the survey in 1993.

Table 7-] summarizes the status of the 328 companies contacted in the first two

years of the program. The distribution of visited fleets in the various business

categories is shown in Figure 7-1. These fi~lres are given as an indication of the

number of fleets other cities might find amongst businesses in their service area.

Table 7-1 lists 33 of the 55 categories of businesses contacted. The first column

lists the total number of businesses contacted in each category. The second

column lists the number of businesses that have more than five vehicles that are

serviced on-site and in the service area. These are the businesses that ’were

visited. Also listed in this column, is the percentage of the total number of fleets

visited in each category of business. For example, 16% (or 12 of the 75 fleets

visited) are car or truck rental companies.

The third column of Table 7-1 gives the number of businesses that have more

than five vehicles (regardless of whether they are serviced on-site or in the

service area) and the percent of the total number contacted in the category. For

example, 10 pest control companies were contacted. Forty percent of these had

fleets of greater than five vehicles. Hov,,ever, none of these four businesses kept
the vehicles in the service area or serviced them on-site, so none were visited.
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As can be seen from Table 7-1,100% of the businesses in certain categories were

L-- maintaining five vehicles on-site and were therefore visited as fleets. These

categories included car rental agencies, bus companies, and post offices.

Table 7-1 Summary of Fleet Survey Results 1
_, # Visited fleets

with >5 vehicles, Total # of fleets Total numbe~ 2’ serviced on-site with >5 vehicles of business~,Type of Business (% of fleets visited) (%of # contacted) ,:o~tactedCar/Truck Rental 12 (16%) 12 (100%) 12’ Postal Services 8 (1 ] %) 8 (100%) 8
-, Landscaping/Gardening 5 (7%) 6 (35%) 17Research & Development 4 (5%) 5 (30%) 15’ Schools 4 (5%) 4 (100%) 4. Garbage Cos. 4 (5%) 4 (100%) 4Golf Courses 4 (5%) 4 (100%) 4¯

City Maintenance Yards 4 (5%) 4 (100%) 4¯ .., Electronics Manufactu~r~ 3 (4%) 12 (36%) 33Transportation Cos. 3 (4%) 7 70%) 10Moving,Services 2 (3~) 4 (57%) 7 2Trucking Services 2 (3%) 2 (100%) 2
. Electrical Services 2 (3%) 6 (40%) 15Towing Services 2 (3%) 2 (14%) 14’ Flying: Clubs 2 (3%) 2 (100%) 2_ Hospitals, Labs, Medical I (2%) 5 (16%) 32Carpet Cleaning 1 (2%) 4 (25%) 16

~services 1 (2%) 1 (11%) 9

7
-- ~eServices 1 (2~/,.) 2 (100%) 2Courier Services I (2%) 1 (14%) 7Security Services 1 (2�,~) 3 (50%) 6-- ..Dairy Products I (2~,~) I (50%) 2Vending Machines 1 (2~) 3 (50%) 6Military Installations 1 (2~,) 1 (100%) 1-- Cable~ervices 0 (0~,~) 4 (80%) 5~tResales 0 (0~,~) 3 (100%) 3Pest Control 0 (0%) 4 (40%) 10
-- ~vices 0 (0q) 2 (100%) 2

~ers 0 (0’,~) 1 (20%) 5
_ Food Delivery 0 (0";) 0 (0’~) - 8Laundries (I (0’~ 0 (0%) 7 .Janitorial Services ~) (0’~) 0 (0’,~) 13_ Funeral Services 0 (0’; 1 0 (0c,4) 5Other .-3 (7;) 9 (28%) ~,~ "~ " ,

Total 75 J    126 (38q-) 328
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However, in other categories our survey showed little correlation between type L_ of business and size of fleet. For example, seemingly similar large corporations

have fleets ranging in size from zero to over fifty vehicles. Most service

industries (electrical, painting, cleaning, gardening, etc.) were found to have

- 1zero to eight vehicles, but one electrical servicing company we visited had close

to 100 vehicle~.

- Appendix F presents the complete results of the fleet survey. 2
7.5 Fleet Visits

Visits were conducted between June and August 1993. The visits were similar to
those conducted at retail facilities. A Fleet Operations hzformation Pacla~ge COribe

& Associates, 1993c) was given to each fleet manager. This package contained
" the same information as the Shap Information Package (Uribe & Associates, 1992)
~ supplied to retail facilities, except that it did not contain information on the

_ Clean Bay Business program. Clean Bay Business recognition was not offered to

_ fleets whose primary business activity was not related to vehicle service (e.g., 2U.S. Postal Service).

7.6 Findings of Fleet Visits

_ Vehicle Washing Activities

. The primary activity conducted by fleets with the potential to damage, surface
~

_ water quality is washing vehicles in areas draining to storm drains. Twenty-two
lof the 41 fleets (54%) visited this year were washing their vehicles in areas

draining to storm drains. Of the remaining fleets, seven (17%) had w~sh racks                     I

connected to the sanitary sewer, five (!2%) washed vehicles in areas that
allowed the wastewater to soak into the ground, six (15%) had the vehicles

_ washed off-site, and one cleaned vehicles with rags only. Eleven of the twenty-

~two fleets (50%) washed in areas that drain to storm drains were washed by

_                  mobile cleaning services. None of these discharges was routed to the sanitary
sewer. T~,e RWQCP is working on guidelines for mobile cleaning to e]!iminate

these non-storm water discharges.

The volume of contaminated wastewater entering storm drains from fleet

washing can be significant. For example, two fleets were washing over 100
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vehicles in parking lots draining to storm drains. One of these is a U.S. Postal

LOffice and the other is a large electrical servicing company.
_

There are a variety of methods to comply with the requirement prohibiting wash

water discharge to storm drains. Companies can construct a wash rack with an

- 1oil/water separator and discharge to the sanitary sewer. They can also take

their vehicles to commercial car washes with permitted discharges to the

-- 2sanitary sewer. A few companies with small fleets have unpaved areas that can

be used to wash vehicles allowing all of the wastewater to percolate or

evaporate, rather than running off into storm drains. One car rental agency is              --

complying by cleaning vehicles with wet rags only.

Most of the companies with a small number of vehicles plan to cornply by taking

their vehicles to a commercial washing facility. Many fleet managers felt they

could not afford the expense of the commercial car wash nor the time to deliver

the cars to the car wash. However, we found that even some companies with
large fleets are using commercial car washes. Most commercial car washes offer

corporate rates for fleets and the companies reduce the time commitment by

2having the driver of the vehicle stop at the car wash during their business travel.

Another concern expressed by a tree service company is the difficulty in finding

a commercial facility equipped to handle large vehicles.

One potential socioeconomic impact of moving fleet washing operations to

commercial car washes is the closing of mobile cleaning companies. In order for

these companies to stay in business and to operate in a way that protects surface

water quality, methods and products are needed to contain the wastewater and

redirect it or transport it to a sanitary sewer. Methods and products, that are

currently used by mobile cleaners in other parts of the state and country include:

¯ Plugging the storm drain and pumping out the wash water, and

¯ Employing a temporary boom to collect and vacuum up the wash water

before it reaches a storm drain.

The RWQCP has met with some of the mobile cleaners to agree to acceptable

methods of protecting storm drains. For example at the Palo Alto Aiirport,

mobile cleaners are using rags to clean the dirtiest portions of the airplanes.
Then, a fine mist of water is applied to rinse off dust from the upper surfaces of
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the plane. This reduces the quantity and improves the quality of the water L-- discharged.

A regional effort to control discharges from mobile cleaners is currently being
- planned. Efforts will include investigating alternative methods and pnxiucts to

1reduce and control pollutants generated by mobile cleaning.

-- Other Fleet Findings 2
_ Other findings of the fleet visits include:.

¯ Leaking vehicles parked on company property created storm water quality

problems. This is particularly true for large transportation and ~arbage

companies. Diesel engines in trucks and buses tend to leak more than

gasoline engines. Garbage trucks use hydraulic fluid in several places in

order to operate the various lifts, making it difficult to contain a leak and

identify its source. Most fleet managers are hesitant, if not completely

-- resistant, to placing drip pans under every vehicle with a tendency to drip

- oil, for fear of the pans being driven over and the contents, if any, spilled. 2
¯ Some fleets operations clean their parking lots and flush not only leaked

i ....
~

fluids but also soaps into the storm drains,

t
_ ¯ Some fleet operations dispense fuel. Often the fuel pumps are located clo~e ~

to and upgradient of storm drains, increasing the potential for spills to

7

contaminate storm water.

_ 8.0 Car Wash Coupon Program

~This year, a pilot car wash coupon program was developed and implemented.

The purpose of this program was to educate the public about the pollution of
Dw

-- storm water resulting from cleaning cars at home and the benefits of using
i3

commercial car washes that treat the wastewater and send it to the RWQCP for
_ further treatment before discharge to the bay. The program also provided a $2

off coupon as a positive incentive for using commercial car washes.

Commercial car washes were contacted for input on the program. All of the car

washes in the service area were enthusiastic about participating. The RWQCP
reimbursed them S2 for each coupon ihey received. The coupon was printed on

a flier featuring Flo, the Storm Drain Program’s mascot raccoon, and the ~me
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and address of each commercial car wash in the area. A copy of the coupon is

included in Appendix G.

A total of 3,000 coupons were distributed. The number of coupons distributed

was limited by the budget set aside for reimbursing the car washes and by the

uncertainty of the return rate. An adult-sized Flo the raccoon handed out

coupons at local schools. Some coupons were distributed at the Stanford

University Earth Day fair. However, the number distributed was fewer than

expected because of rainy weather that held down attendance. Other coupon~

were available at distribution points around town, including librar~ies, the

recycling center, and City Hall

The number of coupons actually used was disappointingly few. The total

number of coupons used was only 40, all from one car wash facility. One reason

for the poor rate of return may have been that the largest car washes in the area

have very aggressive coupon programs already. One of these car washes

regularly offers $5 off their standard price. Although it was stated on the

coupon that the $2 off applied to the "regular or discounted price" of the car

wash, it may not have been understood that the coupon could be u:~,d together

with other coupons. Another reason for the poor usage rate may have been that

the coupon did not look like a coupon. It looked more like an educational piece

and as a result probably did not catch people’s attention.

The RWQCP is considering revising the coupon and redistributing them this

year. Last year the coupons were distributed in the spring when it was still

raining regularly. This year the program may be more successful if coupons are

distributed in the middle of summer when the rains have stopped.

9.0 Program Effectiveness

This section summarizes program effectiveness information presented elsewhere

in this report.

9.1 Retail Facilities

¯ The number of shops in compliance with the sewer use ordinance is steadily

increasing. At the beginning of the program in !992, only 12 shops (4%)

were in full compliance with the 15 requirements after their initial visit. By

the end of the first .’,’ear, 48% of the shops (156) were in compliance. After
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the visits in 1993, 179 (54%) shops were in compliance with these

L
- requirements.

_                  ¯ From 1992 to 1993, the number of violations of the sewer use ordinance was
reduced by 66%. The violations of some of the requirements were reduced

by as much as 100%. 1
¯ There was little reduction in violations caused primarily by poor employe�

fi 2training. This result indicates that shops may need more help witlh training

and that more rigorous enforcement of the training requirement may be

needed.

._ ° There was a significant reduction in the number of ~ discharges from

~
retail facilities to storm drains from 56 to only 2 (96% reduction). Elimination

of these last two discharges is pending. The corrected discharges were

mostly from vehicle washing but also included parking lot cleaning, wet

sanding of vehicles, and in one case, the use of an outdoor sink.

_ ° About 84% of the vehicle service facilities in the service area are "zero

2dischargers" to the sanitary sewer.

¯ At the end of 1992, 68 shops in the service area had unpermitted open sumps

I
and floor drains, down from 125 at the beginning of the year. By the time of

l
the 1993 visits, only two unpermitted sumps or floor drains were fo~md, a

97% reduction. Permits for these remaining discharges are pending. The

- rest of these discharges had either been discontinued by plugging the drain

~or permitted by the RWQCP.

¯ Six automotive machine shops were found discharging parts cleaning

~wastewater into the sanitary sewer in 1992 without an industrial waslte
- discharge permit. This year they are all in compliance. Two have industrial

waste discharge permits and four became zero dischargers.

8
° In the fall of 1992, the first group of 131 shops was recognized as Clean Bay

Businesses. In the spring of 1993, an adaitional 25 shops were recognized
for having met the criteria. In the fall of 1993, the total number of Clean Bay

Businesses recog~,ized rea:.hed I79.
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9.2 Fleet Operations                                                        -

¯ Forty-one fleet operations, not previously identified because their primary _
business activity is not vehicle service or transportation, were found by the
fleet survey and are now part of the vehicle service facility waste

I    "~minimization program. Their addition represents a ]2% increase in the
-number of facilities in the program. _ 2

9.3 Car Wash Coupon Program

¯ Approximately 3,000 fliers with coupons were distributed to the public this
year. These fliers educated the public about storm water impacts from car

washing at home and gave an incentive to use commercial car washes. -
Although only 40 coupons were actually used, future public education effort

should reduce the amount of vehicle wash water entering storm drains.

10.0 Recommendations

The following are recommendations for continued improvement in the program:

In terms of the decrease in noncompliance rates for each ordinance requirement,

the smallest reduction in violations included a 12% reduction in vioh~tions of the

spill cleanup requirement (#2), and a 35% reduction in leak containment

(requirement #7) violations. Both these types of violations could be reduced

further if employee training were improved. An effort should be made in the

next year of the program to provide more assistance in training and to enforce

the training requirement more rigorously.

The sampling results this year indicate that factors, other than the type of

activity performed, play a big role in determining metals concentration. These

factors include implementation of best management practices, regularity of
sump cleaning, and the time interval between sump cleaning and sampling. As

more data is collected on these maintenance activities and on wastewater

quality, more conclusions can be drawn. These conclusions should be used to

help noncomplying shops to achieve compliance.

Over one-half of the fleets visited this year were washing vehicles in areas

draining to storm drains. Half of these are using mobile washing companies.
Efforts should be continued to address these mobile businesses on a regional

basis.

26
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The RWQCP is considering revising the car wash coupon and redistributing                      I,

them this year. Last year the coupons were distributed in the spring when it
was still raining regularly. This year the program may be more successful if
coupons are distributed in the middle of summer after the rains have stopped.                   1

11.0 References

Uribe & Associates, 1992. Shop Information Package - Vehicle Service Facility                   ~-"
Waste Minimization Program, April 1992.

Uribe & Associates, 1993a. 1992 Summary Report - Vehicle Service Facility
Waste Minimization Program, prepared for Palo Alto Regional Water

_ Quality Control Plant, February 1993.

Uribe & Associates, 1993b. Shop Information Package - Vehicle Service Facility
_ Waste Minimization Program, August 1993.

¯ Uribe & Associates, 1993c. Fleet Operations Information Package - Vehicle
_ Service Facility Waste Minimization Program, May 1993

- 2
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INSPECTION REPORT

O
VEHICLE SERVICE FACIIXfIF_~

L
GENERAL INFORMATION

1. DATE:,

1
2: PURPOSE FOR VISIT:

3. FACILITY NAME:
24. FACILITY ADDRESS:

5. MAILING ADDRESS (IF
6. CONTACT PERSON:

8. PHONE NUMBER:

9. PRIMARY BUSINESS ACTIVITY:

INSPECTOR NAMES:

SUBCATEGORIES:
general repair ~ fuel dispensing

2radiator repair ~ exterior vehicle washing
dip washing machining
engine cleaning ~ salvage/wr~cking
body repair ~ painting
fl~et operations._._._

FACILITY SCHEMATIC:
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COIVfPLIANCE WITH ORDINANCE ITEMS:
(please circle numbers of ordinance violated and explain if necessary)

I. no discharge to storm drains:
2. clean up spills immediately:.
3. process discharge w/permit:
4. floor drains w/permit:
5. parts cleaning rinsewater discharged w/perrr~t:

6. vehicle fluid removal inside building or over secondar~
containment:

7. leaks contained immediately:_
8. unattended drip pans or open containers w/in secondary

containment:
9. vehicle washing w/permit:
10. vehicle washing w/out soap to storm:

(excepting commercial or fleet washing facilities)11. three step floor cleaning procedures:
(rags or absorbents, dry sweep, & then mop)

12. spill clean-up materials kept in stock:
13. batteries w/secondary containment & earthquake protection:
14. annual employee training:.
15. stencilled storm drains:

3 ffi no changes needed         1 = major ch;mges neededRATING:~    2 ffi minor change (rio. 13,14,15) 0 = serious violations

D. ESTIMATED FLOW:

E. INSPECTION REMARKS:

INSPECTED BY:
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G. Other Activities
Nolo: Cam loll columns in bold flrll.

Walto handling Io.g, zonlla~ sower, storm
SawerActivity sewer, shipped for hazmdous waste ~spos~,

use CommitsA~tivity present
solid waste ~spos~, tr~t~t or r~y~ng; per~t?

(onsite r~so,

I. Fl~ld removal/R~lacoment

a. Radiator fluid

b. Motor el!

c. Transmission fluid

e. Differential lubricant

II. Radiator Re~lr ~ "---’-------

a. I~oil out tank

b. Flush booth waste

c, Test tank waste

d. Other ’

III. Baiter ry_.r.ep!_acement --"--"-’----’-- -----’=’-’--"

IV. Bed she wastes ---’--"’--’- ~





- Excerpt from the Revised
REGIONAL WATER QUALITY CONTROL PLANT

1992 SEWER USE ORDINANCE
affecting

__ VEHICLE SERVICE FACILITIES
16.09.010 Definitions.

09) "Pretreatmem system" means a neatment system at an industrial
is d~i~ned to neat water prior to entering the city’s sewer system.

,.-, (21) "Seeonda~ containment" means and shall have the meaniag speei£ied by Title 17 of this code.

¯ . 16.09. l l0 gtandards~ ,Paetial lis0

Instantaneous Concenwation Allowable

-̄~ Param¢ter Maximum Minimu~
i Oil gr~,ar, e ** 20 mg/liler -

’ ’~ Oil gr~x~ (total) 200 rag/lira" -
-- Cadmium 0.l ml/lim" -

~ Chn~miuna. Hexavalem 1.0 ms/lira" -
’~ Chromium (total) 2.0 m~liter -

Copper 2.0 ms/liter -
~ N’tckel 1.0 re[Alter -

Zinc 2.0 ms/liter -
’-" pH I 1.0 units 5..’[ units

~ -- Total Toxic OWanics (TTO) 1.0 ms/literi -
Any Single Toxic Organic     .75 ms/liter     -

*° Gravity separation at a temperature of 20"

16.09.113 Reouirements for vehicle service facili6e~.

(a) Definitions. For the purposes of this section the following words and phrases shall be as def’med herein.
(1) "Commercial vehicle washing facility." means a commercial facilit3., where vehicle washing is

a prurma’y business acuvity. Commercial vehicle washine faciliues include, but are not Limited to. mobile
waslmag rigs.

(2) "Fleet washing facility" means a facility for washing, vehicles, at a location where a business
mammns six or more vehicles.

(3) "Ground surfaces" means and includes din. ~-ave!. or other unpaved surfaces.
(4) "Vehicle" me:ms a mode of transpor-dng people or things, Vehicles include, but are no~ limited

to, automobiles, u’~cks, recreauonal vetucles, u’actors, airplanes and
(5) "Vehicle fluid" means a liquid used in or droned ~rom a motor vehicle. Vehicle fluids include,

bm are not framed to. ~asoline. diesel fuel. motor oil. bra~<e fluid, r-,xiiator fluid, hydraulic fluid. ~an.smusion
fluid, and coolant.

( cbnt~ued on back)
NOTE: Paragraph numberin~ corresponds to the Palo Alto Municipal Code. Nttmbering systems used for
the other clues in the service area (East Palo Alto. Los Altos. Los Altos Hills, and Mountmn View) will vary.
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(continued from inside back cover)

(6) "Vehicle service facility" means a commercial or industrial facility that conducts one or mor~
of the following operations wi~ r~spect to vehicles or components of vehicles: vehicle r~pair, fu~l
disl~nsing, vehicle fluid r~placement, engine and parts cleaning, body r~pair, vehicle sah,age and wt~cki~g,
or vehicle washing.
(b) All vehicle service facilities shall be operated, on and after October 1. 1992. in accordance with tl~
following standards:

(1) No person shall dispose of. nor pe."mit the disposal, directly or indirectly, of vehicle fluids.
hazardous materials, or rinsewater from parts cleaning operations into storm drains.

(2) All owners and operators of vehicle service facilities shall ensur~ that any vehicle fluid.
hazardous material, or nnsewater from parts cleaning operations that comes into �onutct with any floor,
pavement or ~n’ound surface is cleaned up immediately from such surface.

(3) No person shall dispose of vehicle fluids or rinsewater from p~rts cleaning Ol~rations into the
sanitary sewer system except pursuant to an industrial waste di,schar~e permit obtaint~l in accordanc~ with
this chapter.

(’4) No vehicle service facilities shall �ontain floor drains, excepting only such floor drains as
connected to wastewater pre~’eatment systems for which an indus~’ial waste discharge permit has been
obtained in accordance with this chap~er~

(5) No ~v~s, confiners or sin~s used for par~s cleanin.~ or nnsing shall be connected to the storm
.dra~n system, or to the sanitary sewer system except pursuant to an indusu’ial waste discharsre permit obtained
m accordance with this chapter.

(6) No person shall perform vehicle fluid removal outside a builcLing, nor on :tsphal~ or ~round
surfaces, whe~er inside or outside a building, except in such a manner as to ensure that any spilled fluid

~oe in an area of seconda~. ¢on~nrnent.                                        ¯
C7) Lea~ng vehicle fluids shall be contained or drained immediately.
{8~ No person shall leave unaEended drip pans or other open containers containing vehicle fluid.

urdess such con~-~,ners are in use or in an area of secondary. �onr~nmenL
(9) No person shall discharge wast~water from vehicle washing operations or wash rac "ks to

sanitary sewer system except pursuant to an industrial waste discharge permit obtained in accordance with
this chapter. Nothing in this subsection shall be construed tO prohibit the proper reuse of wa~tewater.

(10) No person shall discharge into the storm dr~n water from vehicle washing operations, except
from riming of vehicle exterior sun’aces, with water only. for appearance purposes. This exception do~s not
apply to commercial vehicle washing facilities or fleet washing, facilittes.

( 11 ) Vehicle set’vice facilities shall be cleaned using only those methods of cleaning that ensur~ that
n° materials are discharged to the storm drain or to the sanitary sewer system, except for wastewater which
ts discharged to the sanitary sewer system pursuant to an ~dustnal ~,aste dischar~,e t~rmit Obtained i
ac,.ordance with ~is chapter: provided howeve- that a ,~errn;o o~- ..........= . --, .--- n"

.
¯ ’. v    ,, ~-~a not o~ reqmrea rot facilities that use thefollowin~ thee-step sequence for cteanin~ floors:

(i~ Clean up spii[s with ~a*.s or other absorbent materials.
(ii) 5weep floor using dry. ~bsorbent material.
(iii~ Mop ~oor. Mop water must be discharged ~o the sanitary sewer via a toilet or sink.

(12) All owners and operators of vehicle se~-ice facilities shall ensure that spillt prevention andc,~ean-up equipment and absort~ent materials are kept in atock at all umes and :xre readily available for use.
t 13~ No acid-c~ntzamng ~atteries shall be storez except within seconctarv contcanment.
(1-~) All owners and operators of vehacle se.~,.ice facilitaes shall ensure that all errtployees of such

facilities are tr~ned, upon hirang and annually thereafter, reg~ding best management practices in
accordance w:m guideiines issued ~nd published’by ~e supenntendent.

(15) All o~ners :rod ope:’ztors of vehicle se~ice fac~liues shall post or cause to be posted signs onall storm drains located on me prope:-w of me facili~, nct~fvtnz ~rsons that the disch~’_~e of wastes into the

In the case o f any conflicz between the provisions of this section and other provisions of this chapter,
this section will apply.
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VEHICLE SERVICE FACILrI’Y DISCHARGE PERMJT

~

Discharger. 2

Facility Address: Permit Numbe~.

This Vehicle Service Discharge Permit is granted to the above fiu:ility to disc.har~:e ~ vehicle
service wastewater and domestic waste to the City. otr Palo Alto sewer collection sVstem in compliance
with the City. of Palo Alto Sewer Use Ordinance Chapter 16.09, any applicable provisions of Federal
or State law and regulauons, and in accordance with all provisions set forth herein. In addition to
the Specific Permit Conditions (Attachment 1), the discharger’s attention is specifically dirtied to
Attachment 2 (Standard Permit Conditions) of this permit, which refers to certain provisions of City
of" Palo Alto Municipal Code, Chapter 16.09. Violation of the conditions ~et forth herein may result
in civil and criminal penalties a.s described m Chapter 16.09.140, but not limited to civil liability of

2$6,000 per day.

This permit is issued to                         in accordance with the application filed on
February 4, 1993 with the Palo Alto Regional Water Quality Control Plant (RWQCP) and in
conformity, wi~ plans, specifications, and other data submined m suppon of the above applir.ation.
This permit is not transferrable without submission of a new discharge permit application and written
consent of the superintendent.

_ Effec~ive Date: May 2"~, 1993
Expiration Date: May 27, 1996

_ Phil Bobel, Manager Bill Miks, Manager
Environmental Compliance Division Pa2o Alto Regional Water Qua!lay Control Plant

Attachments: 1. Specific Permit Conditions
2. Standard Conditions
3. Sampling Instructions
4. Sa~rnpling Location Diagram
5. Inspection/Maintenance Log Form
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Attachment 1

SPECIFIC PERMIT CONDITIONS

Part A. Discha~e Condiliom

The discharge rate from this facility shaJl not exceed a maximum pr~ess flow rate
of 22,000 gallons per month and a iotaI flow hue of 22,000 gallons per month. Any
increase in either discharge nuc from this facility requires the prior approval of the
Palo Alto Regional Water Quali .ty Control Plant (RWQCP).

Part B. Sampling Localioa

The designated sampling point is a/~er the trea~nent system and prior to di.~.ha~e
to the ~anitary. sewer. The designated sampling point is labelled Sampling Point "I"
on the attached sampling point diagram (Attachment 4).

Part C. Effluent Limitaliom

Dunng the term of this permit, the discharge from this facility shall not exceed the
following effluent limitations at sampling point "1".

Applicable Effluent Limit~"

INSTANTANEOUS                    INSTANTANEOUSPARAMETER MAXIMUM PARAMETER MAXIMUM

, Arsenic 0.0 ! Silver 0.25
Beryllium 1.00 Zinc 2.00
Cadmium 0. I 0 Fluoride 65.0
Chromium (total) 2.00 Formaldehyde 5,00
Copper 2.00 Oil & Grease 200.0
Cyanide ! .00 Phenols 1.00
Lead 0.50 "VFO**

_ Mercury 0.05 3H 5.5-I 1.0
_Nickel 1.00 Susp. Solids 6.000
Selenium 2.00

"All limits are given in mg/L except for pH.
"TI’O=Yotal Toxic Organics
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Part D. Monitoring and Maintenance

I. Sarnt)line Freouen~ L

The facility opermor shall conduct sampling according to the s~chedule provided in
the following table:

-- Revisions to the sampling frequency may be considered based on performance.

~ Part E. Treatment System

_ The facility operant shall operate and maintain the two-stage oil/water separator

_
specified in the permit application.

- The facility, operator shall conduct a visuaJ inspection of the oil/water separator ¯
_ minimum of" once per week to ensure that the system is operating properly and to

determine if cleaning is necessary. A written log/record of the inspecUons shall be
" kept on the attached Inspecuon/Maintenance Log Form, Alzachment #5. Inspection

_ dates, observations, and any actions or cleaning required shaJl be logged.

3. Cleanint/Maintenan~- The facili .ty operator shall clean and maintain the oil/water separator a minimum of
once per month, or more frequendy if suggested by a visual inspection. A written
log/record of the cleaning/maintenance events shall be kept on the attached
Inspecuon/Maint~nance Log Form, Attachment #5. CleaningJm~aintenance dates,
observations, and any further actions required shall be logged.

.
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Pa~ F. Reporting ~ 0

I. AnnuaJ Reoon of Continued Comelia~.;: L

~e f~ili~ o~r sh~l submit ~ ~n~ ~pon of Con~nued Comp~
(ARCC) ~ ~e RWQCP by ~u~ IS~ of ~ ~en~ y~. ~e
�on~n ~! ~e ch~ges ~ may have ~e~d ~e qu~u ~,d ~e q~i~ of

¯ � ~ ~sul~ ~m ~l ~pling evcnB mqui~d by P~ D of ~b ~iL ~

- 2~diuon, a ~py of ~� log (A~ent 0~) of ~t sys~ vis~ ~om

~e ARCC sh~l ~ ~mple~d ~co~ing w ~e guidel~s provided by ~e RWQCP.

2. Noncomvli~ce

i. Verily info~ ~e RWQCP of ~e viol~on w~tin 24 horn of
disch~e~ ~owledg¢ of ~e ~o~on.

ii. Submit a when ~n w ~e RWQCP, wi~in fif~n worms
of ~� disch~cr’s knowledge of ~e noncompli~t~, e~l~mg
following: ~e n~, volume, ~d du~on of ~e vio~on;

~e ~ili~ o~or sh~l immcdi~lv no~ ~� RWQCP by phone, ~ 415-329-
2598 (24 hour numb¢~), in ~� vvcn~ ~f a spill ~d disch~v ~ eider ~e ~ or
s~i~ sewer system. In ~di~on, ~e facili~ ope~r sh~l submit a w~
w ~e RWQCP, wi~in tilden days of ~e disch~efs knowledge of ~e
noncompli~cc, expimning ~e following: ~e n~, volume, ~d du~on of
violauon; ~d miug~on me~ures to ~ct ~e noncomplian~ ~d p~vent
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Attachment 2
L

STANDARD CONDITIONS

° The following list of se~ions from Chapter 16.09 of the Palo Alto Sewer Use Ordinmu:e have
particular application to the Permit and are incorporated therein by refe~n~e:

16.09.010 Definition~

_ 16.09.020 Indus~al Wastes Di~harge Permit

16.09.030 Indus~’ial Wastes Discharge Permit

.- 16.09.031 Compliaa~ Schedule

16.09.032 New Sources

16.09.033 Repomng Requirement~ for all Permit~l Dischargers

16.09.035 Personnel Orienl~ion

16.09.040 Modification, Suspension or Revoca~on of Indus’trial Wa~ Dileharge Permi~

16.09.050 Permit Issuance, Denial, Modification, Revocation, or

16.09.060 Waste Sampling Loc~ions

16.09.061 Discharger Monitoring

16.09.075 Limir~ions on Point of Discharge

_ 16.09.050 ConfidentialitF
16.09.090 Accidental Discharge Prevention

_ 16.09.095 Discharger Self-Monitoring

16.09. 100 Prohibitions

_ 16.09.110 Standards

16.09. l 15 Prohibition Against Dilution

_ 16.09.130 Damage to Facilities

16.09.150 Compliance with the Pretream~ent Regulations

_ 16.09.152 Disu’ict’s Right to Terminate Discharge

16.09.155 Noncompliance a~d Increased Loading R~poning
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Atta~m~t #5

VEHICLE SERVICE FACILITY-TKEATMENT SYSTEM

INSPECTION/MAINTENANCE LOG
~

I

VISUAL CLEANING/ OBSERVATIONS/ ..... "~ 2DATE INSPECTION MAINTENANCE COM~,rENT~. :

eg. 6/17/92 eg. yes eg. zump clogged, needs
¢legn_ ing

eg. 6/15/92 eg. yes eg. sump cleaned, tludge ~

removed and dislmsed of at ¯
h~’~edo~$ Wtet~,

R0055035



;~o
DZ



R0055037

I



R0055038



V

It’s important for residents to know that 1
washing or working on cars at Jhome can

’- 2
pose severe hazards for the environmenL

I’
.J If you wash your car with soap, do it

on a grassy area where soapy water            ~
will not run into the street, and di~-
pose of the bucket of suds into a sink
or toilet.                                   _

-̄/Take care to catch drips when you
change vehicle fluids.

~ Recycle used motor oil and ,antifreeze.
~l If you cannot take these precautions,

consider having a Clean Bay Busine~         ~.
take care of your car.

2

COmmunilies of East PaJo A/to
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See if your favorite auto shop isa1994

!! ~~.

CLEAN BAY BUSINESS
~ ~o al~ ~ ~hicle sere,ice facilities have made s~c~l ~’

~1~    "
~I~ ¯~’~ ~o~ ~ protect loca~ creeks and San Franc~co Bay,

~’~ ~ by ~op~n9 shop prac.ces that keep pollutan~ away
~ flora both s~ drams and the sewer sys~m.

~’~’~ ~ok for the green 1994 emblem in
~ E~t Palo Alto, Los Altos, Mountain ..~.,,~,~
~’.~ ~ Palo Alto, and Stanford

~ ~m~ ~ T~ ~ I~
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Congratulations on being recognized as a Clean Bay Buslnessf

Whet wo~s best for you? Below Is o llst of ltorns that ~¢e sent to all Clean
Bay Businesses last year. Please circle the Items you wou~d/ike to receive
next year. and write In the amount you think you could use. Feel free to
list Ideas for new Items. Thanl( you for re~gI

Decal(s, (61nch by 81nch)

~ Bumperstlcker(s)

Sheet(s) of camera ready emblems for adverfldng
Pafch(es~ for hats or unlforms
Other Ideas (please ~t): ..........

Tear-shee~
(Above. sheet of camera ready emblems]

We’d oppreclate any other feea’bock on the Cleon ~ Bt~Ine~

Suzanne Healy

2501 Embarcadero Way
Pale Alto, CA ~

Clean Bay Business Response Postcard
(Left, showing both sides)

.,J ~’, ~.J~ ....... t +lll ..... + .....



Operated by the City of Palo AIIo
for me comrnunmes of East Palo AIIo.
Los AIIos. Los AIIcs Hills. Mountain
Palo Alto. and Stantotd Unlvers~ly                                                                                                       -~"

January I9, 1994

Jim Kuhl
Paragon Automotive Service Center
249 Evelyn Avenue, West
Mountain View, CA 94041

Dear Jim Kuhh

CONGP,.ATULATIONS! You have met the Regional Water Quality Control Plant’s
(~WQCP) criteria for recognition as a Clean Bay Business for 1994. We commend
you for your efforts to keep pollutants out of local creeks and San Francisco Bay (via
the storm drain and sanitary sewer systems). We greatly appreciate the time,
energy, and expense that you have invested in becoming an environmentally proactive
business.

We are enclosing a variety of materials for your use including: decals, camera-ready
tear strips, and brochures. The decals are for your shop windows, walls, or display
counters. Please note that they may not be used for vehicle windows because of CHP
size restrictions. The tear strips are provided so that you may use the Clean Bay
Business logo in your advertising or on business cards or stationery. The brochures
are for you to hand out to your customers at the counter. Please let us know if you
need additional brochures through out the year.

We’d also like to let you know that we will be running ads in the local newspapers
during the week of January 17 announcing the Clean Bay Business program. All
businesses receiving the 1994 recognition will be listed. The advertisement will be
placed in the San Jose Mercury News, the Palo Alto Weekly, and The View.

Lastly, we will be placing in ad in the automotive repair section of the yellow pages
in the telephone book¯ The ad will feature the Clean Bay Business logo and a brief
message. The message suggests that people ask their favorite auto repair shop if it
is a Clean Bay Business. It also explains that Clean Bay Businesses have made extra
efforts to reduce pollution and protect our creeks and Bay.

Thank you again for your pollution prevention efforts! Please fill out the enclosed
"response card" and include any program suggestions or comments that you may
have. Please call Suzanne Healy, at 415.329-2117, if you have any questions.

Sincerely,

/    ,     / I           /i "          .
&2hil BobbY, Manage" ~

Environmental Compliance Division
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,~ Labor on all intermediate
services

I $’~s OFF
~ at C~rs~.,~o~ ;Lair on all major services

_ 1 -- 11"i"Hom~- a~ .,g. s~e, -I
In downtown PaJo A~o

329-0666: -. ¯ Serviong Honda and Acura Exclusively
Expires 11/30/93~. " J ¯ Complete Factory scheduled ser~ce.,s

/ Mon.-Fri 7:30-500,,    ~
--" ’~ ..... ¯ ASE Certi~ed; AAA authonzed ......... -_-.,..j

Examples of Advertisements Using Camera Ready
Clean Bay Business Logos

R0055043



V
0
L

1
2

- - ~ ~ Whilo.You
PALO ALTO

~~
Walt,

4200 EL Camino Real ~ .No
at Arastradero ~--~- ~ Al2polntment
856-3003

~
~ Hecessary

~* Whale YOU WO~-

~ALL YOU NEED! WeoMer~mDietoONE.STOPSERVICE. S’vel’~OFFanyofthese~,ceshst~.low.thth,s~u~n
* BELTS & HOSES

J .ALTERNATORS & GENERATORS * VALVE ADJUSTMENT
] ¯ SCOP~ & ADJUST * TRANSMISSION SERVICE, COO~ING SERVICE

Example of Advertisement Using Camera Ready ’ ~
Clean Bay Business Logo
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WORKSHEET FOR

Prima~ Business Ac~ivily

Interviewer Name

Interviewee Name Call Dale/Time

Visit Datefllme

1. One or more company vehicles kept In a single location?
Yes No

2. Location of Fleeh PA ST EPA LA LAH MV Other

3. Size of Fleet: ~_. if less than or equal to S, any plans for future expamlon?

4. Type of Service Exterior Vehicle Washing Vehicle Fueling General Repatr/Malntenanee

a) Is service performed on-site? Yes No Yes No Yes No

If not on-site, then where?

b) fly company or off-site contractor?       Company     (~ontractor       C:ompany Conlractor       Company    Conlractor

c) Con~actor lnfo: Name
Location
Phone number

Contact Name/Title

Direct Phone                        Company Name

or Branch if Branch, where are Headquarler~?

Fleet Address

Same as Mailing Address? Yes NoIf not, mailing address





TABLE F-1 Results of Fleet Survey

Number Number of
visited (>S businesses Number of
vehicles with >S businesses Number of

maintained Total Number of vehicles but with >5 businesses Numberof
on-site & in number of fleets with maintained vehicles, with less companies

service businesses >5 vehicles by but not in than 5 out of
Type of Business area) (% of contacted (% of # commercial service area vehicles business

total contacted) shops
visited)

Car/Tr.ck Rental 12 (16%) 12 12(100%) 0 0 0 0
Postal Services 8 (11%) 8 8 (100%) 0 0 0 0
I ~u~,3scaping/Gardening 5 (7%) 17 6 (35%) 1 0 9 2
Research & Development 4 (5%) 15 5 (30%) 1 0 10 0
Schools 4 (5%) 4 4 (I00%) 0 0 0 0
(;~!i_,~e Cos. 4 (5%) 4 4 (100%) 0 0 0 0
(;oil Courses 4 (5%) 4 4 (100%) 0 0 0 0
City Maintenance Yards 4(5%) 4 4(100%) 0 0 0 0
Fh’dronics Manufacaturer 3 (4%) 32 12 (38%) 7 2 19 I
lr,msporlalion Cos. 3 (4%) 10 7 (70%) 0 4 I 2
Movin~ Services 2 (3%) 7 4 (57%) 0 2 3 0
Trucking Services 2 (3%) 2 2 (100%) 0 0 0 0 ,
lih’ctrical Services 2 (3%) 15 6 (40%) 2 2 8 !
Towing Services 2 (3%) 14 2 (14%) 0 0 8 3
Flying. Ch,bs 2 (3%) 2 2 (100%) 0 0 0 0
I lospitals, l.abs, Medical I (2%) 32 5 (16%) 2 2 25 2
Carpel Cleaning 1 (2%) 16 4 (25%) 1 2 10 2
Painting Services 1 (2%) 9 1 (11%) 0 0 7 !
Telephone Services 1 (2%) 2 2 (100%) 0 1 0 0
Chemical Industry 1 (2%) 2 1 (50%) 0 0 0 1
Courier Services 1 (2%) 7 ! (14%) 0 0 5 1
Airports 1 (2%) 1 1 (100%) 0 0 0 0
Equipment Sales I (2%) I 1 (100%) 0 0 0 0



TABLE F-1 Results of Fleet Survey

Number Number of
visited (~5 businesses Number of
vehicles with >5 businesses Number ofmaintained Total Numberof vehicles but with >5 businesses Numberofon-site & ir number of fleets with maintained vehicles, with less companiesservice businesses >5 vehicles by but not tr than 5 out ofType of Business

area) (% of contacted (% of # commercial service area vehicles businesstotal contacted) shops
visited)M~il!l_a_ry- h_~lallations

] (2%) 1 1 (100%) 0 0 0 0~(_’ll~ritff Services 1 (2%) 6 3 (50%) ! 1 3 0]~,e ~ro ,ra ) lies_ I.__~_.[ - 1 (2%) 1 1 (100%) 0 0 0 0l)_~,!ir_~ro(hlcls 1 (2%) 2 ! (50%) 0 0 i 0Whoh~sale Distributor 1 (2%) 3 2 (67%) 1 0 1 0V~en~._ting Machines 1 (2%) 6 3 (50%) 2 0 3 0(_~!~le Services 0 5 4 (80%) 2 2 1 0[~ndfil] 0 l ! (100%) 1 0 0 0-N~_n~t~R esales 0 3 3 (100%) 0 3 0 0l’c~t C~mtrol 0 10 4 (40%) 0 4 5 IM,dlin~ Services 0 2 2 (100%) 0 2 0 0Newsl"apers 0 5 1 (20%) 0
_lLollling Company 0 I 1 (100%) 0           I           0            0
Driving lnsln~clion 0 4 1 (25%) 0 1 2 iFood Delivery 0 8 0 (0%) 0
Lat,ndries 0 7 0 (0%) 0 0 7 0~anilorial Services 0 14 ] (7%) 0 | 11 2Fvneral Services 0 5 0 (0%) 0 0 5 0Software 0 5 1 (20%) 0 l 4 0Detective Services 0 I 0 (0%) 0 0 I 0Financial Services 0 2 0 (0%) 0 0 2 0t telicopter Services 0 1 0 (0%) 0 0 1 0Plating Shops 0 3 0 (0%) 0 0



TABLE F-1 Results of Fleet Survey

Number Number of
visited (>5 businesses Number of
vehicles with >5 businesses Number ofmaintained Total Numberof vehlclesbut with >5 businesses Numberofon-site & in number of fleets with maintained vehicles, with less companies
service businesses >5vehlcles by but not in than S out ofType of Business area) (% of contacted (% of # �ommercial service area vehicles businesstotal contacted) shops
visited)

Data Retrieval Services 0 1 0 (0%) 0 0 1 0Garden Supply 0 1 0 (0%) 0 0 1 0Storalle 0 I 0 (0%) 0 0 I 0Office Design 0 | 0 (0%) 0 0 l 0...Residences 0 I 0 (0%) 0 0 l 0_.~-ienlific Inslnlmenls 0 l 0 (0%) 0 0 1 0E~luipment Rentals 0 3 0 (0%) 0 0 3 0Metal Shop 0 2 0 (0%) 0 0 :2 0Ampitheater 0 1 0 (0%) 0 0 1 0TOTA L 75 328 126 (38%) 21 32 ! 77 ~
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This coupon entitles the bearer to $2 off the regular or discounted price of a carwash at the facilities listed.

Coupon B: Coin-op Car washes No

’ -- , "~" .~ 22o.o. ~    "/////////AI
~ ~ 11 a.m. to8p.m.

I 1 ~O~,Cor~,oo.~V %" ,~o.~. o~,~..
[ ~ 11 a.m. to 8 p.m.
~ ~ ~ ~ W~

~.: E~t P~o A~o ~d

~’ ..... 975~..MV ~
__ M~ ,rain View~~

~ stor~ -

If you really must wash your car at home, Flo hopes you il

/Always use a bucket for soapy water, and pour it down
the sink or toilet when you re done.

/Wash the car on a lawn or grassy area where soap and
water will not run off into the street.

/Use only water if you can.
/Conserve water by using a hose with an automatic                      ,~.~,~.

shutoff attachment.

Flo s friends at the Regional Water Quality Control Plant and the sto~rm drain programs
of East Palo Alto, Los Altos, Los Altos Hills, Mountain View, and Palo Alto are sponsoring
this car wash discount program to help you protect wildlife and the Bay.

Keep pollution away from storm drains!

(~ The Regional Water Quality Contxol Plant is operated by fhe City of Polo Alto for lhe ,comrnunifles

5
at East Polo Alto, Los Altos, Los Altos Hills, Mountain View, Polo Alto, and Stor~ord.

Flo says ~Protect
the Bay! Take that / ’
car to a car wash! ,,
Commercial car washes are good because they ~             "

r

send soap and greasy water to the sewer, NOT
to storm drains, creeks, and Bay. Even biodegradable
soaps contain ingredients that are harmful to wildlife.
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Use Coupon A below for a $2 discount at a - O

full service or automated car wash until June 30, 1993:
L

Bill Bailey’s Chevron Lozano Brushless Car Wash
808 N. Shoreline Blvcl., MV 2690 W. El Camino, MV

Camino Car Wash Palo Alto Deluxe Car Wash
1101 W. El Camlno Real, MV 841 El Camino Real, PA

Dtabto Auto Polbhing Rengstofff Shell
’=" 2230 Villa, MV 1 I0 N. Rengstorff Ave., MV

Jackson’s Auto Laundw               Shoreline Shell & Car Wash610 Hlgh St., PA                    807 N. Shoreline Blvcl., MV

For your convenience, these coin-operated washes will     -
have someone present to redeem

Coupon B (on reverse) on special days:            -

Family Car Wosh~:
2080 El Camlno, MV 975 =

211 a.m. to 8 p.m. onMay I 11 a.m. to8 p.m. on MeW 12

Moonlite Car Washes will redeem coupons for tokens on May 22 and 23           -
and June 5 and 6, 9 a.m. to 6 p.m. Tokens may be use~l any time.

Moonlite Car Wa~l~. "
2024 Manhattan Ave., EPA 951 Dale Avenue, MV
2380 Old Micldlefielcl Way, MV 466 N. Shoreline Blvd, MV

This coupon entitles the bearer to $2 off the regular or discounted price of o carwosl~ at the facilities listed.

Coupon A: Service/Automated Wash                   N o

Camino Car Wash Palo Alto Deluxe Car WashDiablo Auto Polishing Rengstorff Shell

.......... ~ Jackson’s Auto Laundry                  Shoreline Shell & Car Wash

Abso~utdy no c~h value                               ".
’~ "~ ~ £A . ~iranon Date." Jume 30, 199¯

Custorner’s s~nat-ure
-"~’~’~°~’"

VD
¯ ¯ ~’~ ".ve~- ,"~’ ~ Vre.ve"~ a.,soc~aeed u~ eh use c,� thu coupcm
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" 0Executive Summary

L
The purpose of this study was t~tree.foid: 1.) evaJuate the overall effectiveness ofstorm~ater management BMP’s presently in use in Prince Georl~e,s County, E4D, 2.)

provide, via an independent urban SWM task force, a forum for review and comment
on both study findings and existing SWM design c~iteria, and 3.) where appropriate (or
warranted) make recommendations to improve performance, m~intenance and/or the

~-’ environmental value of these BE~tP systems. In order to accomplish the preceding
2objectives, COG staff reviewed over 200 as-built stormwater management plans,

conducted a field evaluation survey of 156 different B/9[P sites in the County, performed
a comprehensive literature review of recent BEd~P morgtoring sh.idiee and associated
environmental findings, and both presented findins= and solicited input from Prince
George’s Count), SWM task force members.

A general summary assessment of the ! I BMP types field su~’veyed in the studyis graphically presented in Figure I. As seen in Figure 1, considerable variation exisl=
in both the relative ability and long-term reliability of B/VIP’s to meet vadou~
performance and environmental objectives. ~ on the results from th~ study, sevettl
important �onclusions and recommendations regarding present generation Bfv[P dest&n.

’ and use can be made:

~ General BMP Performance CapablUty and ReUabiUt~
2

’o It is important to reCOgTtiZe that no single BIV~P type is ideally suited for every
~""’~situation and that each brings with it va~iou~ performance, maintenance and

environment~l advantages and disadvantages.

BMP’s which can consistently achieve moderate to high levels of removaJ
for both particulate and soluble pollutants include: wet ponds, az1:Lficial
ma~’shes, sand filters (not field surveyed in this study) and Lr~ltnt~on
trenches. Of the preceding B~]a types, orgy wet ponds and artificial
mar~hes have demonslzated a general ability to con~ue to function as
designed for relatively long periods of time without rout~e maintenance.

BM]Ws which are generally incapable of providing reliable pollution
reduction =hiLl their fundamental design is improved or modified include:
infiltration basins, porous pavement, gTass filten and swales, smaller
called ’pocket" wetlands, extended detention (ED) dry ponds, and oil/&rit
sep~ator~. The redesign of porou~ pavement systems dce~ not, at this

c .... ,u, =ur Furous pavement ancl the system’s ]~gh maintenancerequirement and failure rate, the future use of this BIV[P irt the W~IA is not
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FIGURE 1

SUMMARY: GENERAL ATTRIBUTES OF BMP SYSTEMS FIELD SURVEYED
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"
- recommended. It should be noted that the PGDER Watershed Protection

Branch has recently disallowed the use of porous pavement.

, 3. As a g~’oup, infiltration BMP’s a~re ext~mely fral~ile systems with
characteristically high failure rates. Results from this s~tudy revealed that
many existing infiltration facilities failed or were not working as desig~teddue to poor initial site selection, lack of proper rnamter~nce, or both.

=" 4. Given both the susceptibility of infiltration basi~ to dog~ng problems and
their extremely high fa’.’lure rate, water quality and qua,ntity control can
generally be achieved more reliably with other BM]w~. The employment
of present generation infilla’ation basin systems is no longer permitted by
PGDER. Future design modifications which could si~rtificantly enhance
both basin rdiability and system longevity include:

0, a.) the incorporation of adequate pre-trealznent contzol,

"~ b.) limiting the maximum ponding depth to approximately two feet
,, as to reduce the risk of post.<onsma~on ~oli compaction problem=,

,, c). intentlonaJly over~izing water quality storage volumes to aco~utt
for eventual loss of infilb.ation capacity.

,o 5. The PGDF.~ Water~hed Protection Branch ha= recently required that all
future oil/8~it sepm’ators be constructed as off-line fa~jties. While th~
step should help to improve overalJ performance, �omiderable uncertainty
still remaLns about the pollutant removal capability a~d malntertaztce
requb’ements of present generation oil/grit separator. Pending
monitoring results from both off-line ~ prototype second generation
oil/E’rit sepa~atom, the continued employment of og/g~t separator= b
strongly discouraged. As an alternative, the Water=bed Protection Branch
should seriously ente:lain the use of off-line sand fiJte~rs. It is further
recommended that the employment of sand filte~s be considered for
development sites having an asso~ated catchment area of 10 acres or les~

,., 6. Results from this study confirm that dry ponds are unable to provide
water quality control benefits, offer littJe in the way of either stream
channel erosion protection or environmental amenities, and requiz’e a
level of maintenance. For all of these reasons, the future employment of
dry ponds is not recommended. Alternative BM~’s include artificial
marshes, wet ponds and ED dry ponds. It is further recommended that

¯ .. the majority of the existing dry ponds in the Count’y be gradually
converted over into one of the thzee preceding B]~ t~s.
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Pond Location

7. With regard to on-stream versus off-stream pond siting, off-stream wet
ponds, marshes and ED dry ponds appear to perform their water quantity
and quality control duties as well as those located on-stream. Each choice
of location has both environmental and water quality trade.offs. Where
the treatment of both baseflow and stormflow is desired and where
wetlands/receiving stream-related issues (such as thermal regime
alteration) are not critica/, the preferred approach is generally an on-stream
system.

Wet Pond/Artificia/Marsh Desisn

8. Both wet ponds and artificial marshes should withdraw water from at or
near their surface. Mid.level or bottom release locations are generally
discouraged because of the strong pmsibility of discharging water with
low dissolved oxygen concentrations/poor water quality characteristic~
dowr~tream.

9. The current minimum permanent pool storage volume requirement for wet-
ponds should be increased so as to provide higher levels of water quality
control. It is recommended that: I.) the minimum permanent pool volume
for wet ponds be increased from 0.5 to 1.0 inches per imperviou~ acre and
2.) a multiplier, land use intensity/watershed imperv~iousne~ level
coefficient be employed to account for anticipated Lncreas4~s in pollutant
loadinge. A similar multiplier approach is further recommended for
artificial ma~h systems.

10. Results from this study indicated that a large percentage of both wet ponds
and a.q’ificial marshes were designed as marsh/pond ’hybrids’. In other
words, they were both too shallow to generally support adult garnefi~h
populations year-round, and too deep to permit the establishment of
emergent vegetation. It is strongly recommended that all future wet ponds
and artificial marshes feature variable microtopog~’aphy, so as to provide
a proper balance between shallow water, mid-depth and deep water areas.

II. Field survey results revealed that short internal flow length was partialJy
responsible for suboptimal water quality performance at several wet pond,
artificial marsh and ED dry pond sites. It is strongly recornmended that
a minimum I:I internal flow path length be required.
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Extended Detention Control

, 12. Stream channel erosion protection is generaJly best achieved through the
employment of ED-type controls. Because of practical El:) orifice sizing
constraints, the employment of ED dry ponds, marshes and/or wet ponds
is generaJly not feasible for catchment areas of 10 acres or less.

,., 13. Results form this study revealed that onJy about 50 percent of the ED
stormwater management facilities surveyed were capable of &energy
meeting theLr ta,"get ED times. In fact, survey result~ indiicated that the

,, runoff produced from smaJler, less intense rainf~ event~ often flowed
, ¯ through the majority of these facilities with little or no detention. What

appeare to be needed, is an improved ED approach which can more
reliably provide a minimum of 6-12 houri of detention over a broader
.range of both storm size xnd rainfall intensity conditions. Possible design
improvements include a 8,rearer u~ of gate wives or the employment
a proportioning we~’ outlet

L’~pection and Mxtnte~mce

, 14. Without routine inspection and proper maintenance, BE/[P penE:~’mance and
’ ~unctionaJ life will ultimately be greatly reduced. The PGDER Watenhed

Protection Branch is to be sO’ongly commended for il~ recent
implementation of a comprehensive stormwater management inspection
Pr°l~ram. In order to provide maximum long-term protection of Count)-
water resources, thL~ critical program element w~l require tx)th adequate
funding and startling for the toreseeable future.

" 15. The majority of the pond BM1a systems surveyed wouJd have benefitted,
, , from both an aesthetic and wiJdlife habitat pe~pective, from

,-, landscaping t~eatmenL Greater adherence to ex~t~g ~:~-’DER8’~eater pond
StOl’mwatermanagement aquatic and terrestri~ laJ~:lscaping criteria is st~onKJy

recommended. Where wildlife habitat creation is an objective, both
mowing height and frequency should be adjusted to better meet target
species requirements. Consultation with locaJ wildlife biology .experts and
SW]V[ maintenance personnel is s~ongly recommended.

Sisnage ~I Safety Featuz~

16. It is strongly recommended that future wet ponds and artifidaJ m~rshes" be po~ted with appropriate in-formation/warning and environmenta]
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education signage. In addition, the incorporation of pond safety features

Lsuch as safety benches and aquatic shelves should largely eliminate the
need for pond fencing. _

Futus’e Resea~h Needs

17. During the course of the study, it-became evident thai: additional BMP
-research is needed in at least two major area.s: a.) �omprehen=ive

performance monitoring of oil/grit separator~ (to provide information     -

2necessary for the formulation of second generation design improvement~,
possible retrofit modification of existing structures, and enhanced
maintenance and residual material dispmal practices) and. b.) development     -
of improved ED calculation/methodology and control s~tem~ (which �~n
provide Feater ED control over a broader spectrum of !form Kenaxlo~)
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For orgardzational purposes this report has been divided into five chapters.Chapter one briefly desc’/ibes study design and methodology., The second cha ter
provides the reader with background iz~ormation on the fund

Pperformance capability and limitations of cuzr .....
amental des’ ,In the thu-d chapter, a" brief overview -, .L enuy e.mployea or proposed BigfP .....

u~ me ma)or pnvsicaJ a-" ~- ..... ~,~ems.affect the performance of wet ponds and artificial marshes is presentecL Chapter four~     ,~u nyozauJ1c factors w~ch
provides detailed information on the resuJts from the field survey portion of the study.
Included in t~s chapter are: background fLndings         ¯ .

de~nption of BMP tYpe-specific
performance, maintenance and/or s~’uct~ra! problems, ~nd the ide~ication of
envizonmental attributes. In the fifth and fmaJ chapter, both gene~ic and specific �~iteria
and techniques ~ere idenl~ied to ~’nprove the f    ¯
quantity con~o| performance, 2 ) s,,~- ~-- . o~o,w~ng: 1.) ]~ water ~,
~.) env~ronmenta! and aesthetic feat~u-es. ~n g ........ "~’~:" ’~’~ pubic ~a~ety ~d

addition, both aJternative BM~ practicesfuture research needs are discussed. Last, a list of possible BM~ r,elrofit candidate sites
iden~ied through the field sm’vey was developed and included in the final ~ection.
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Introduction

Since the inception of its 1984 stormwater management (SW’M) ordinance, the
Prince George’s County SVV’~ program has become a model tl~’oughout the State of
Maryland. In the ensuing years, bo~ the number and type of ~V]~4 facilities have
proliferated th~’oughout the County. As expected, this has raised
from the engineering, development and envia’onmental         a number of concerns
term performance, Potlutant removal ca abiJi    communities regal’cling the long.
hydrolog~cperformance    ,~,~ ........ p ty; lo.ng.evity, mai~nteand e .....,u.,~n~u attribut ........ ~ burden,Practices (BM~’s). - .-o ,~, u,~.~ un)an I~e~t Management

In response, the Prince George’s County Depaz~ment of Envim,mentaj
(PGDER) Watershed Protection Branch concurred t~t an independent and in-depth
assessment of the general per/ormance and reliabi~ty of urban SW~ ptactic~ within the
County was needed. Subsequently, ~ Watershed Protection Branch �o~ltracted
Metropolitan Washington Council of Governments (COG) to Perform a comprehensive
evaluation. ~ a result, a study was undertaken Ln 1991 to accomplish the following
obiectives:

1. ,E~v~u_a..~, a representative sub-population o~ ,..~

entail a comprehensive field review under both wet ~ur~d dry weath~
o -s ---., u~umen,tnce. This would

conditions, and wo,,~d/ocus on isolal~ng both critic,~ ded&n factor~ and
procedure.

2. Provide, with respect to current SW~ design speci~cal~ion~ for u~’ban
Blvl]ws, a foru~ for independent review and input. This objecbve was to
be met through the czeabon of an urban SWE4 task foroe, composed of
prominent Lndividuab selected by the Manager of I~he Wate_,~hed
Protection Branch.

¯ -z=prove water ~ ¯ ,-

um~ SW~ practic=~         =.~ me overall envu’Onmental v=lue of

ne~o~ ,rd,.e_r_~ ~c~mp~h the preceding objectives a ttu’ee-part study wa~ required.Part o ~,, u,= sraay consisted of the review of SWE4 as bu~lt-engineeri..~ d~’awi~ ~1
computations for the complete range of BM]~ types presentJy m operatio~r~ BM:P typ~
included: mfiJ~ation trenches, L’ViJlzation bums, dry we;Is, porous pavement,
filters/swale systems, extended detention d,.3, ponds, wet Ponds, ,t."~ici,d ma~hel,
oil/grit separators ~ dry ponds. L~ the s~:ond part of the study, actual BM~ Eeld
performance w=s evaluated by COG staff. Part t.~u’ee of the study featu~d a
comprehensive llteratua,e review to identify expected Bi~fP pollutant removal ef~cie~y
a~d potentia~ envia’onmenta] amer~ties/impact~.
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Chapter 1. Prince George’s County BMP Field Evalual~ion Study
. Design and Methodology                                   L

As previously stated, the purpose of this study was three-fold: 1.)
comprehensively assess current Prince George’s Cotmty stormwater management (S’W~)water quality and quaneity control design criteria; 2.) perform both a thorough field

1
evaluation of a representative sub-pop~ation of BM~s presently, in operation in the
County, as well as, conduct a literature survey on the present star, us of BM~ monitoring          2
studies and technologies; and 3.) develop a series of both genex~ic and BMP specific
recommendations to further improve Blip performance, facilitate SWM mmintenance
operations, and enhance the aesthetic value and environmental opportunities assodated
with BMP’s.

In order to meet the preceding objectives, a study design featuring three major ’tasks, or elements was formulated. Under the first task, COG Staff screened over ~
as-built files both to identify potential BMP design strengths and weaknessesand to
check for general compliance with exiting County ~ design criteria. Next,
approximately 200 as-built plans representing the fuji array of BI~U? types in use were
comprehensively reviewed. Pertinent information obtained from these plans, such as
age, drainage area, land uses controUed, e_~_.,~was.com.b!n, ed with field survey, Ez~Ib~gs
to form the data base backbone of the smoy. m aadition, COG staff performed a
literature survey of over 60 recent SWM monitoring studies from across the country.           2

Last, as-built file review data, field survey results and literat~u.e review findings were
synthesized to formulate s]~ific study recommendations.

The folJowing sections briefly describe the site selection process, field survey
methodologies and calcuJations employed in the study.

,. A. Site Selection

With the assistance of PGDER staff, as-built files were ob~.~ed for each BIV~Ptype. Subsequently, an inventory of candidate B/v~P inspection sites was conducted.
General back&round information, such as site name, P.G. County file number, sU’eet map
book locaU.’on, watershed area, catchment size, land use and age, was complied for
nearly 200 existing BIV[P sites (Appendix A). On the basis of general B/V~ type
representativeness and site accessibility, 156 sites were selected and subsequently field
surveyed by COG staff. As seen by the BM~ site distribution in Fi~are 1, a concerted
effort was made to survey BMP sites representative of soil, watershed location, and land
use conditions prevalent throughout the County.
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Figure 2. General Location of Prince George’s County BMP Field Survey Sites _ L

Montgomery Howwd County
Count/
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B. Genera/Field Survey Protocols

Survey Forms

In order to properly integrate both pertinent as-built file irfformation and field
survey data, COG staff developed a series of BMT evaluation forms (Appendix B).
Background information such as BMP design features, ownership, maintenance
responsibilities, associated site imperviousness, etc., was recorded, along with both BIV[P
site inspection performance findings and receiving stream survey results. In addition,
two to four representative black and white photographs were taken ]per survey site, so
as to: a.) document existing conditions and b.) provide a reference base for future site
inspections by local government personnel. At] of the preceding information was
incorporated in logbook form. It shouJd be noted that the evaluation survey forms used
in this study were partially based on form~ currently in use I~/ the Maryland
Department of the Environment (IV[DE).

Development of a Relative Index System

In an effort to further standardize field investigation reporting, a qua/itative index
measuring system was developed for each of the foUowing physical/biological
parameters: A. floatable materials and visible, oily residual material (present in oil/grit
separators and infilu’ation sump pits); B. degree of substrate routing (fouling defined
as the presence or absence of pat~tas of silt/fine organic mater~ endL/or algal growth
on the surface of stones, as welJ as, the presence or absence of s~ne coatings on the
underside of stones); and C. general aquatic/wildLife habitat value. Both of the first two
indices (A. and B.) employed the same, 1 - 5 descriptive scale syst~.m. Under this
system, a value of one indicated either no visible o~, floatable material or substrate
fouling; whereas, a va~ue of five signLsied a heavy presence. Similau, ly, the aquatic.
wildlife habitat index was based on a descriptive scale of I - 3; with a value of one
representing a low habitat value condition and a value of tkree signifying excellent site
conditions. For a more detai/ed description of the preceding indices the reader is
referred to Appendix B.

Physical Measurements

Field measurementz of chan~el width, bank height, water depth,, etc., were made
with either a I00 foot fiberglass tape measure or collapsible 12 foot long wooden rod.
St.ream channel measurements were taken at approximately 100 foot intervals. The
wooden rod was used extensively for measunng both permanent pool and sediment
depth. It should be noted that I/8 inch diameter holes were dri//ed at one inch intervals
over the first foot to better determine sediment depths m both oil/grit separators and
infLltzation sump pits.

Residual material present in both oil/grit separators and in.fi/tration sump pitswas sampled with a custom-made scoop. The ’scooper’ featured a nine foot long PVC

S
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handle attached at a 90-degree angle to a 50 cubic inch capacity sediment bucket. Five
sediment samples per water-holding chamber were taken. The five samples were
composited in the field to create one composite sediment samph: per chamber. The
residual material was then quaLitat~,eiy categorized as to the general percent coars~
grained, fine-grained and coarse orgamc material present. ThLs was achieved by both
~eel (rubbing the material between the fingers) and visual �omparLson against known
re~erence particle size material The color, odor, and amount o~ c~l pre~nt were ~
qualitatively deso’ibed.

Stream dLscharge was calcula{~l via the Embody Float MetE~i (Embody, 1927).
Substrate composition was vLsua~Jy determined.

C. Water Quality Gr~b Sampllas

The ~ollowing water quality parameter~ were measured, under both dry ~I wet
weather condition.s, during the s~udy:

¯ Secchi depth,
¯ temperatu~,
¯ dissolved oxygen (DO)
¯
¯

¯    to~ dissolved solid~ (I"O5)

Secchi depth, which i~ ~n iadication oF water transparency or clarity, w~
measua’ed with a standard 20 ~entimeter diameter secchi dLsk. From these ~ depth
meas~u’emenl~ the generel trophic status (a measure oF the relative Productiven~s oF
body of water) was determJaed u.sLng the Car -L~on (1977) secchi d~k trophic ~late iadex
system.

Temperatu~ w~ measured via a Hach model No. 4450 tempe~atu~ awter. DO,
pH, alkalLruty and carbon dioxide levels were measua.ed with a Hach l~t (model No.
2). Th~s kit employs the Winider-titration method for measuring EX~) concentratiom.
TDS levels were determiaed with a Hach TDS meter (model No. 44~00). It should
noted that water ~mples ~’om o~servation we~s, oil/grit separator.$ ~I L’~l~tion
stamp pilz were o~laiaed with a ha~d-operated pump (Black ~nd Des’.ker ’jackrabbit’
pump).                                                   .

D. Sediment Tmpp[aS l~te Calculaeloa~

The sed~ent trappi~ng rate For oil/grit sep~ators and L’~iltration ~ump pit~ was
est~nated via the following approach: I.) the average depth oF ~lJment was Erst
converted both to totaJ volume a~d wei&ht (u.smg an assumed average weight of 60
Ibs/cubic foot), and 2.) sediment weighm were divided by the catcha~:nt area and age
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Chapter 2. Background BMP Capsule Sununaries

This chapter provides general background ir~orrna~ion on the fundamental
designs, performance capabilities and limitations of II currently employed or proposed
urban 8MP systems in the Washington Metropolitan A~ea (WMA). l,~lajor findJn~ for
each BMP type appear in a capsule summary format and are presented in the foUowin$
order:

¯ infiltration trenches;

¯ dry wells;
¯ infiltration basins;

¯ grass/filters/~rass swale systems;

¯ extended deten,~on dry ponds;

¯ wet pond~;

¯ ¯ peat-sand filters; and

¯ oil/~,rit separator.;

It should be noted that each capsule summary represents a synthesis of findings
from both avaiJable published data and the Prince George’s County BM]? field evaluai~on
portion of the study. As previously stated, a summary assessment of the general overall
effectiveness of current BMP’s is included as Table I. Actual reported ]:oIlutent removal
e~ciency data for nearly 60 wet pond and wetland systems is sununa~ized in Table 2.
Reference sketches for each of the preceding Bh4P types are provided in Appendix D.

" - prototype system slated for constr~ction in the District of Colunlb~|
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THE FOU.UTANT I~:MOVAL CAfA~LITY OF fOND AND WETLAND SYITEM$..

WATF.It- TREAT- IIEMOVkL EFFICIENCY (~)

TYPE NO NA~4E STATE ~ ~ VOL ~ TP ~ff TN NO$ CO0 Pb 7. OTHEB

WI~ IqOi~lD~ 7i ~ WA $ 0.75 86.7 7~.4 64.4 6SI ~$2 Cu: 665
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I I UIIve NY | VB/VB-$.07 IO.O 4$.0 80.0 TO~: 7 0
12 Wme~,ly HIIb MI 29 !/B/I~,,,7.$7 91.O 1~.O 62.0 (A,.O ~.O 92.0 91.0 Cu: $7 0
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BOD: ~90
13 ~ F~ly~ IL ~3 VIWV~,,,IO.70 84.0 $40 78 0 7l .0 Cu~ 7! 0
|4 Ld~ ~ IdN 20 315.0 OA8 A: gO.0 61.O ! 1.0 41.0 I0.O 73.0 TKN SO O

|: 8.S.0 $7.0 8.0 ~4.0 17.0 $2.0 TKN: 28 O
I$ Weel Pond BAN | 76.0 0.12 ~.O ~$.O 6|.0

Cr: 48 0-76

16 ~ MN 21 (108.0 0.19 91.0

17, k4clC~jM Beslm IdN 20 72J.0 0/2~ ,A: 85.0 48.0 12.0 20.0 24.0 ¯7.0 TKN: 31.0

l: &$.0 $4.0 I~o0 14.0 II.0 63.0 TKN: I$.0
ii Jdo~ree ~ Ytry 2.i~.0 0.~ gO.0 ~S.O 70.0 ~0.0 20.0 6.S.0 Ce: 75.0

F~dt: 70 0

Hydro: 7~-gO
I, I~ Bey ~K: S 4117.0 0.33 24.0 24.0 42.0 ricH: 20 0
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THE FOi.L.UTAHT R~.~OVAL CAPABILITY OF POND AJqD WETLAND SyST~U~ ..(~"OWr’D)

WATE~- T!..EAT- Itl~4OV,~J. EFFICIIU~Y (~)

~ ~D      32      tl.~- "       ONT     S       8~).0                ~2.0 ¯~.0                                                  FCdi: 97.0

34 II---:_~ B.~..,~ ONT ¯ 395.0 0.~ ~.0 79.0 $40 ~9.0 21.0 BOI): 36�

FCcdi: q~.O
STOIU4WATER 35 EWA.1 IL "12 0 $9.0 70.0 F¢~ 41 0III!~ITLANN .t6 EWA4 IL 76.0 $$.0 42.0 Fe: 43 OJ7 EWA.S IL 89.0 44.0 70.0 Fe: ~O O38 EW.4A IL ~,0 97.0 ~$.0 Fe: 92.0

~-, 39 B$1 WA 13 401.7 0.01 14.0 (-2.0) 4.0
40 1’~12 WA 13 214.8 0.03 ~-0 (-2.0) ~0.0

ON: (- S.0)

PP: 7.245 Su,~lt Run MI $ 1207.0 0.40 LS.O 3.0 29,0 03.0 2.0 82.0 BOD: 4 0

4~ Pdm BIU:b NA I~. ~,140.0 ~O0¯ .$0.0 ! (i2.0 ,~.0 INILI: 11 0

BOO:

TO~: I00

~0 m) V41Tl..,q~l~ 41 .......... VA 40 0 0 0~C~ ¯ - 62.0 H.9 23.6 40.0 (-73.5) ~d: (-’;’9 8)
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THE POLLUTANT REMOVAL CAPAEILJTY OF POND AND WETLAJ~ID SYSTl:U_~ ¯ .(CONT’D)

WATER- TItEAT- REI4OVAL EFF~IE.N~ Y
NO. OF SHED

TYe~ NO N,~E STATE S’rolu~ AlU~ VOL TU Te ~ TN No] coo eb z~ o’rHF.Je
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I.--, ~’
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NO3:
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- B: ~1).0 |.0 I-0 ("~.0) ~).0 6.0 TKN: (-100JS.5 I~"_ _~_-0 .--~ MN 21 60~,0 >0.~0 ~4.0 78.0



I. Infiltration Trenches 0

In/iltration trenches are shallow, excavated trenches which a~ back~il~ed with L
clean. 1.0-3.0 inch cLiameter stone to provide temporary underground storage of
stormwater. In general, the f~rst 0.5 inches of runoff from the impervious portion of the
catctunent is d~rected into the trench, whereupon it gradually pel.’colites into the
underlying soil. AJl ~filtration trench systems include either a pre-treatment grar~ filter
stnp or wet sump pit/water quarry inlet for reducing incoming loa.~ of suspended
soUds, oils and grease. Newer W.fiitration trenches also feature a six inch thick ~

2
layer underneath the stone reservoiz to both enhance cLrainage and reduce the ri~k of
compaction duzmg trench �onsizuction.

Inf’dtration trenche~ are commonly used to provide first flus.h water quality
control for drainage areas le~ than 10 ac~es in s~ze. Becau.se of the":" relatively high
pollutant removal efficiency, low number of associated secondary envi,onment~!
imp.acts, and ab~ty to clo~ly replicate pre-development h dro!
infJ.ltration basins and other inf~itration-~,, ........ Y ogy.they along with,̄w p,o~uce~ nave received preferredstatus by MDE. A~ with all Lnfiltration BMP systems, pollutant remov~! .i~ accomplJ~had
by physical filtration,      ¯        ¯ ¯adsorptmn, and m~crobial decornpo~ition ~n the underlying =ub~ii,
as we~l as via the trapping of pa-,’ticuiate matter with~ the pre-treatment po~on of
system.                                                               ¯

Capsule Summary 2

Pollutant Removal Capability:. Although performance data on conventional L’~lzatlon
trenches Ls rare, trenches are be.~.ved to have high capabRity to remove pardcu~te

based oroducts can e~ecti,,--. ---" ....... n es aria v~’m~u, hy~.
.... ~-.~ ,~u&r~e mroug, n the u~derlymg ~

Longevity:. ~�~ly, the ~e expectan~ of in~tratlon trenchm should be
approximately equaJ to that of septic fiedds (i.e., - 15-30 years). However, conventloral
in~ill~ation trenches have thus f~r genera/Jy proven to have much shorter Li~
SLightly over haJ~ partia!/y o~ tot~ly ~I within the Erst five yeazs of eomtructlon.
Longevity cou/d be improved through more rigorous site-speciR� ~’otechnica/
evaluation, reK~da~ inspection and maintenance, and enhanced pre-trealznent control.

Feasibility-.. The application of trenches, liJce other in~tration practi~s, Ls severely
restricted by soils, water table, slope and contributing drainage area conditions. These
concLitions mu~t be care~y investigated in the Eeld before proceeding svith design.
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0
LEnvironmental Concerns: Concerns persist about the possibility of groundwater     _.

contamination by trenches. Studies to date do not indicate a major risk, but have noted
migration of nitrate and chlorides.

Environmental Benefits: The widespread use of irdiltration trenches in a watershed

I
could help to rephcate pre-development hydrology, increase dry-weather baseflow, and
reduce bank/uIl floocLing frequency. Unfortunately, t~s benefit is often not realized in           2
practice given the short llfeUmes of conventional trenches. In addition, because
irdiltration trenches can be located under parking lots (not recommended) or in lawn
areas, they can help preserve more on-site natural area.

Costs: While infiltration trenches are more costly than pond systems in terms of cost
per unit of runoff treated, they are a cost-effective option for smaller sites where poncLs
cannot be applied.

Adaptability: Because of practical volume of storage limitations, iz~iltration trenches
t),pically cannot treat large amounts of stormwater runoff. As such, they are generally
restricted to smaller development sites where water quality control is the primary
management oli/ective.

Maintenance Burden: To enhance longevity and maintain performar~ce, trenches and

2associated pre-treatrnent systems do require significant maintenance. Most conventional
trenches do not appear to be regularly maintained in the field and thus many will            "~’~
require costly rehabilitation or replacement to maintaLn their function.

II. Dry Wells

Dry wells are small irff’iltration trench systems genera~y employed to capture and
treat the first 0.5 inches of roof runoff from either small, individual commercial buildings
or single family residences. From a design standpoint, they differ from infiltration
trench systems in that they rarely, Lf ever, include any pre-treatment feat~re. In general,
roof runoff is delivered via a roof leader/per/orated dry well inlet pipe into the upper
portion of the stone reservoir. The stone reservoir, which is typically buried one foot
below ground level, includes an observation well for routine inspection. Runoff which
exceeds the infiltration capacity of the system is discharged to the surface, via an
ove~ow pipe located within the roof leader.

The pollutant removal efficiency, longevity, feasibility, maJatenance burdens and
envu’onmental benefits and concerns associated with dry wells are comparable to those
previously described for conventional Lrdiltrafion trench systems. However, it should
be noted that dry wells are generally longer-lived. In a recent MDE study (Lindsey et
al., 1991) reported that 72 percent of the dry well systems surveyed were still working

16
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after five years. This represents the highest working rate for any infi|t~rat~on BMP system’~    presently in use m the W~,~A. More than lLkely, reduced sedimeat and particulate
orgaruc material loads are responsible for the higher dry well worki,ng rate.

- III. Infiltration Basins

Ir~filtration basins are typicaUy SUml>like, grass-lined dry ponds where incoming
stormwater runoff is temporarily stored un~l it gradually percolates through the soLI of
the basin floor. L~ general, induration basins are designed to capture and treat the ~rst
0.5 inches of n.moff from the impervious potion of drainage areas les~ than 50 acres in
size. Unlike ir~dt~ation trench systems, conventional ir~ltration basLrm do not include
stone reservoir storage areas, observation wells, or any dedicated pre~’eatmant system.
The vast ma)ority of the basins inspected in the field survey pord;on of this stud),
featured both a concrete barrel and hser control structure, and had assam, fated catchment
areas of less than 10 ac~s.

Capsule Summary

Pollutant Removal Capability: Performance data u-e~vailable.
are ¯ However,infiltration ranches they. LPresumed to have high pollutant remova~l effiei-.,,~, ,.,--

for parUcu/ate poUutants > ~ r ..... ¯(~ pe cent removal) and moderate removal for mo~t soluble
pollutants ~ 4~ perctmt removal).

Lonsevity~. ln~Jtn~ion basins L,~ relabvel), short-lived. Lindsey (et al., 1991) reported
that only 38 percent of the basLrm surveyed were still capable of infi]tratin~ runoff
five years. Ma~or design refinement, bett~r construction practices m:l additional site
investigation work will I~ requL,~ to improve longevity.

Feasibility:. TI~ application of basins is restricted by nun~’ous site factors (soLIs,
slope, water table and �ontribubng wat~ed area).

Environmental ~.oncems: The [~reatest enviroru~enta] concern relative to in~tration
basins is the fact that thor water quality benefits may not be realized dt~e to widespread
failu.re. C’,roundwater �ont,tm~ation is frequently cited as a risk, yet studies to date
mcLicate that pollutant migration is very ~ in scope;

Environmental Benefits: When infiltration basLns work, they can replicate
development hydrology more doe, ely than other BMP options. Basins ~Iso provide more
habitat v~lue than other inf2.Itr~tion systems. Not surprisingly, the vast n’mjority
basins which do f~l become defacto ~diicial marsh systems. Although signifi~nt
storage volume is typicaUy lost, many basins are slil! capable of providLng paz~ia/water
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quality control, as well as, environmental benefits generally associated with sm4~ll
artificial marsh systems.

Costs: An attractive feature of infiltration basins is their cost-effec~veness. They are
projected to cost ordy ten to twenty percent more than dry detention ponds; however,
the cost of an improved infiltration basin may be much higher.

Adaptability: Infiltration basins consume a considerable amount of space, often making
them poorly suited for smaller development sites. In addition, because of theiz high
susceptibility to clogging they are not recommended for sites which generate high
amounts of suspended solids.

Maintenance Burden: Regular maintenance activities apparently ca~mot prevent rapid
dogging and compaction of izdiltration basins. Once cl
been very dLfficult to restore their o ’ad,~J ~ ........ ogged ~nd/or oom acted it has
wet ponds or artificial marshes. ~..~ ,rove aeen converted to

IV. Grass Filter Strips/Grass Swale~

Conventional grass filter strips and swales are long, relatively fiat sloping era’then
conveyance systems in which polJutants are removed from urban n~off principell
through physical filtration through the re’ass cove     .
tErough the underlvin, ,.,~;, r.~. ~ .... . r crop. and secondazilv vi, ¯ ¯ . ’

~-’o .... ~-su~cecl Rrassecl sw-: ...... ~ i~trabonheight check dams which provide temporary detention storage; thereby, improving the-.~ ~ystems/eatu~e a series of
gravitational settling and infiltration character~sti(3 of the system.

Both grass filter strips and grassed swales are commonly d~;igned to sa~ely
convey large infrequent storm flows, such as the lO-year frequency ,,storm, from the
contributory di’ainage area. Unfortunately, comprehensive water quality desi~ �~iteria
for grass filters and other vegetabve ~tration systems are presenUy u~vailable.

Capsule Summary

PoUutant Removal CapabUity: ~onventional grass ~ter and swale designs
achieved rr~ed performance Ln removing particuJate Pollutants have

such as suspended solids
and soluble nutrients. Vegetative filters that inczease detention, Lnfiltration and physical
filtration have the Potential to substantially improve removal rates.

Longevity: Conventional fiJters and swales can last an Lnde~init~ period of time
properly designed, periodicaLly mowed, and Lf sediment deposits are removed as
necessary.
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l:easibility: Grass filter strips and swale systems are .typically restricted to." I) small,
Lflat development sites less than 2-3 acres in size where runoff velocities, soils and/or

h~gh water table problems are not limiting, and 2) within road right-of-way (ROW) areas
where similar slope, soils, and runoff volume/velocity concLitions are not restrictive.

Environmental Concerns: Direct over-fertiILzation and herbicide u~e together with
1leaching from culverts and wash-off from lawn areas may, under certain conditions,

increase the presence of trace metals, nutrients and tox, ics.

~’2Environmental Benefits: Grass swales eILrninate curbs and gutters along roads and
parking lots, thereby slightly decreasing overal/site imperviousness levels. Because
grass filter systems are typically maintained as lawn area and are often directly adjacent
to areas with high automobiJe traffic, their wfld~e habitat value is relatively low.

¯ Costs: Swales are usually less expensive to construct than curb and gutter but may
require more land.

Adaptability: Swale performance diudnJshes sha~ly in larger l~ighly uktxtnlz.ed
settings. ALSo, swales should generally not receive construction stage rtmoff.

Maintenance Burden: Mowing,. periodic ritl and gu~y repair, and rG.~,eding of hare

2
spots are the primary maintenance ac~vities.

Porous pavement systems consist of an undergrohnd, filter cloth-lined stone
reservoir area overlain by a two to four inch thick layer of specify m~ixed asphalt, in             ~
which much of the fine aggregate materia/has been intentionally left out. The aspb~t
layer, which has both a high void ratio and rough surface texture, is often referred to as              ~
"popcorn" asphalt. Like most infiJtration Blv~ systems, porous pavemenll can effectively            9

remove both Free particu/ate and soluble pollutants present in urban runc~d. In addition,
it can provide partial water quantity control, as weiJ as, groundwater recharge benefits.
Its use is genera//y restricted to flat, small to medium size parking lot a~eas where onlylight to moderate automobile parking and franc occurs.                                   3

Because of its high fa~/ure rate, porous pavement is rarely used ~ny more in the
W’~A. AdcLitional background information is presented in the following cepeuJe
summary.
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Capsule Summary L
Pollutant Removal Capability:. Porous pavement systems have been shown to have

-high removal rates for both particulate (~ 80 percent removal) and saluble pollutant~ (~.

1
65 percent removal). The majority of the removal is a ftmction of the exfiltration of
runoff into the subsoil, and subsequent physical filtration, adsorption and microbial

- 2
decomposition/transformation of pollutant~.

Longevity: Porous pavement sites generally have one of the highest BMI¯ falJu~e rates     -
(75% have reportedly failed within the tint five years). Faihu’e is clue to partial or total
dogging of the facility that occurs:

¯ Immediately after construction; -

¯ Over time, when porous asphalt ls clogged by s~nent and oil; and
-

¯ When pavement is resurfaced with non-porous asphalt.

Feasibility: The use of porous pavement is highly constrained, tee[u/ring deep
permeable soils, restricted traffic.(automobile traffic only), and s~table adjacent land           2

Environmental Concerns: Concerns range from possible groundwat~;r contamination     -
(exacerbated by leaching of asphalt materials and hydro-carbons) to the loss of benefits
due to premature failure.

Environmental Benefits: When operating properly, porou~ pavement can replicate pr~
development hydrology, increase groundwater recharge, and provide excellent pollutant
removal. Because the treatment area is physically located beneath the parking lot, ti~
employment of porous pavement can help preserve more natural on-site area.            -

Costs: Porous pavement can be a very cost-effective BMP in the commerdal areas      -
where it can be applied. WtuJe the asphalt is more expensive than conventional
pavement, porous pavement may (in some cases) elLmmate the need for o~nventional on-      _
site storm drainage systems.

Adaptability:. Use of porous pavement may be restricted in regions with harsh winters,
arid regions or regions with high atmospheric deposition rates, and i~L areas of sole-
sou~’ce aquifers.

Maintenance Burden: Quarterly vacuum sweeping and/or jet hosing is needed to      -
maintain porosity. Field data, however, m~icate that ~ roul~ne ma~tenance prac~ce
is generally not followed.
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VI. ExtendedDetention Dry Ponds L

Extended detention dr), ponds (ED dry ponds), d~ffer from convention~ dry
ponds in that they are intentionally designed to capture and slowly release stormwater
runoff from smaller, more frequeni storms. Review of local ED dry pond design criter~
revealed high variability both in ED desi&n storm size and ED period. In the WE~, ED

2
dry pondshave been d~signed to provide 6 to 40 hours of ED control for 0.25 ~d~es of
runoff per impervious acre all the way upto the ftd] two-year frequency ston~

ED dry ponds rely almost exclusively on &ravitation=l settting to remove
pollutants. Depending upon the volume and length of time runoff is detained, ED dry
ponds can ackieve moderate to h~gh removal effiaencies for particu/ate pollutant=. The,/
are also one of the more effect=re BM.P’s m reducing downstream channe! eros/on
problems. Because of practical orifice sizing constzaints, ED dry Ponds ~re sener~y
employed to control runoff from conmbutory ~amage areas of 10 acres or S~eater.

Capsule Summary

2Potluta_,tt Removal Capabi]ity: Convention,d ED d,.7 ponds pre,vide moderate yet .-.,,~
higldy variable removal of particulate pol/utant~, such as sediment, phosphorus and
organic carbon, but provide neg~i&ible remov=d of soluble Pol]ut~u~lz. Th~ are abo
h~gldy susceptible to resuspen~ion problems, particu/arly i/ rou0.ne maintenance. Ls
neglected.

LonsevitT: W~e few convenHonai ED dry ponds bu~t to date lave totatly f~=d,
many do not operate as designed, some are dogged and have become defa~m wet
ponds, and a masonry are not achieving target detention

Feasibility: TEe eni~tnct=d ED ~ pond ca~ be uti~zed i~ mo~t low vi.tib~ltt7
development situations, as a retrofit pracl~ce, or m combi~ttion with wetJmt~ or
permanent pooL~.J . . ED. dry ponds cam be located either on or of~-s=a’eam and can be
aesxgnea to I~eat nmoff over a broad cb’aL.~ge a~a ~ r~&e.

~ ,~. == =mpropeny aes=gned =nci located, ED dryponds can degrade forests, wet/ands and other nzt’m’~l habitat areas, and can contribute
to downsueam therma/lo=cLing problems.

Environmental Benefits: Er~anced ED city ponds can provide both excellent
downstream channe/erosion protec’aon ~nd v,duable wetland ~d wet meadow habitat.
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Costs: EI~ dry ponds are generally the least cosUy stormwater quality pOnds to          L

consLruct, but also have the greatest "regular maintenance bt.trden of any sto~water
pond system.

Adaptab~ity: ED ~y ~nds are an adaptable B~ that can ~ appii~ to most, if not
all parts of the WMA.

Mainten~ce Burde~ Conventional ED ~ ~nd desi~ e~bit ~.o~c d~g ~d

-

~
are o~ten ~f~t to mow. Deb~ and sand de~si~ q~y ac~a~. ~ ~

.
~

par~ar~ ~e ca~ for ED d~ ~n~ w~ch are loca~ ~y on .s~.

VII. A~fficial M~hes                                          -

Az~ificial marshes are retention pOnds predommantJy comprised of large, shadow.
depth water areas ideaUy suited for the establJshment and ~’owth of wet~nd plant
species. These stormwater weUands are designed to m~aize pO,llutant removal
ttu’ough g’rav~tational set’Um~, dilution, fi/tration, and bio|o~ical upt=~e and retentioet
mechanisms..Art~ic~al marshes may be located either on or off..stre~n and generally
provide both water quatity and quantity conl~’ol for a wide array of dr~ztage ~rea ~nd
land use conctitions.

Enhanced arl~ic~al ma. rsh..es are. desz~ned for more effective pollut~mt remova~ and
greater weUand plant species diverslty and a uatic/wiJ
fearu~’e desi~,n elements such ............ .q.      " dJ.Lfe habitat.

...... -~,,, ¯ .seu~ment forel~y, �omplexn’uc~’otopO~raphy, and extensive pOnd and terrestrial landscaping with n~tive aqual:[�
plants, sh.,’ubs and ~’ees. Few stormwater weUands are capable of replic.~ting
varied ecological fu.nctions and attributes of natural wetland syst~.

Capsule Summary

Pollutant Remov&l CapabLllty:. Ln genera/, convention,~ artiCle/a/marshes have
pOllutant removal capability that is roughly comparable to that of �onventional wet
pOnds. ~ent rem0v~l can be greater in well-designed stormwam, wel:Ixnds, but
phosphorus s’emoval is variable.

Longevity:. I,m’~er well-desi~ned conventional ~l~icial mm’shes shou/d ~ner~Lly
~u~c~on for approx, Lmately I0 years before reqtUrmg ma)or seclLment remowl or
rehabilitation work.

Feasibility: Enhanced artificial marshes can be applied to most development
situations where su.ff~cient baser’low, groundwater and/or conl~’ibutory cLr~,t~ge area is
available to rna~nta~n normal pool eleva~ons.
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Environmental Concerns: If located improperly, the construction of artificial ma
may impact ex~sUng forests and n~tural wetlands    -

rshes~o~.’nstream thermal loading problems             , aria can also contribute to

Environment~l Benefits: With careful desi~ and sign . e~a
can create ~que and valuabl ~:~,-, ~--- ~. -. ~ nc,~ arbfi~al ~h~e .,.u.~ zur wate~owl ~ ~d~e. ~a ......

Mainten~ce B~de~ ~fi~aJ marsh~ r~ff ea~r ¯
~o ~ee. yea, .to pro,fly estabi~h we~d v,-,~-- ~te~ ~ ~e ~t one

~II. Wet Ponds

pon~s nave tra~onaHy ~n ~d~ ~ 3 ’ ...... -~. ~t ~nvenuo~ wet
~co~ge ~e establ~ent of cat~i~ ~d o~er e .....

. Y

s~table area for ----.._ _~ ~,- pru~ae ~m ~ add~ s~e~ feaze, u w

Wet ~n~, ~ong ~ ar~fioa] ~h~, ~e ~ong ~e ~p Bl~s ~ ~ ~
providing waWr q~ ~d quan~ ~n~ol ~n~m ov~ a b~ad r~ge of sm~
~requen~/~, ~a~ge area and land ~e s~n~. ~ey ~y ~ ~~ ei~

or off~. T~ic~y, wet ~n~ are resm~ ~ ~ent ~ of I0 a~ or
~eater.

E~ wet ~nds are d~i~ m p~de ~er leveb of wa~.q~
con~ol, dOg,earn chapel er~lon prot~on, ~d ~e ~d aq~c ~bi~t
amen~U~. ~ey ~pica~y feaze d~i~ elemenm su~ ~ ex~d~ de~on ~n~ol,

segment forebay ~ea, aqua~c ~n~ to sup~n ~ergent we~d F.~m, m~fipl~

j
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0ceils, and extensive pond and terrestrial landscaping with a variety of native aquatic

L
plants, shrubs and trees.

Capsule Summary

Pollutant Removal Capability: Conventional wet ponds provide moderate to high

2
removal of both particulate and soluble urban stormwater pollutants. ,Reliable removal
rates can be achieved with permanent pool volumes rangin8 from 0-~5 to 1.0 inches of
runoff per imperviou~ acre.

Longevity: Well-designed wet ponds can function for twenty years or more and very
few conventional ponds have ever failed to provide some water quality benefit..
Performance will decline over Ume, however, unless regular sediment cleanout is
~ndertaken.

Feasibility: Wet ponds can be utilized in both low and high visibility development
situations if the contributing watershed area is greater than ten acres and/or a reliable
source of baser’low exists.

Environmental Concerns: If located h’nproperly, wet ponds can have. several adv~
2environmental Lmpac~, including downstream warming, trophi� shifts, and a slight risk

of poor quality pond effluent during dry weather. Local impaclz i~tclude possible
wetland and forest destruction, and slight risks of sediment and/or &roundwat~                 -~"~
contarrunation. For larger wet ponds, sacrifice of upsu’eam channels together with th~
possible creation of fish barners are concerns.

Environmental Benefits: An enhanced wet pond can be am attractive landscape and
community fearare, and can create a warm-water f’zshery, waterfowl habitat and
wetlands in urbanized areu. I
Costs: Wet pond costs are twenty-five to forty percent ~eater than those reported for
conventional stormwater detention. M~,ntenance costs range from tt~e~ to five percent
of construction cos~z annually.

AdaptabiJity:. Enjoys wide spread use. Permanent pool siz~ needs to reflect
contributory drainage area acreage, type and source of water supply a~l local runoff
frequency. Pond performance may decline slightly during ice ~ ~owmelt rtu’tofl
concLitions.

Maintenance Burden: Wet ponds have a modest ma~.ntenance burden, consistin$
primarily of inspections, mov, rmg of the embankment and bu.ffer~, and removal of
sedLment, trash and debris from r.he permanent pooL
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Sand has been employed successfully m sewage trickJ~ng filter ins~alla~ons

suspenaea soiias and o~er ~llutan~, ...... ,, _yr.. ~ .u~ to :remove eff~vel
makes sand an idea ’ ~ _.~-,,~ ~- ~s, ~ general low cost and ava~ " y1 f~ter..~ .... ~ mr me ~ea~ent of ~ st ~         .ab~

N
c ~water ~off.

a~onaHy, sand E]ters have ~en ~ed as an ~ban sto~water ma~
for a~t l~years. ~e n~erous vana~ ..... ~., .~ ....
sand E~ter s~te~ feaze ~e ~ollo~ -~- ~, me m~s~a~spread Sm~wat~

* oH-line

* s~ed to cap~e and ~eat ~t ~mh ~oH vol~e;

* pr~ea~ent ~d~ent basra or s~p

* emergent, over~p~ s~ "

Capsule

PoHut~t Remov~ ~pab~i~ ~nd ~Wr remov~ ~t~ ~e ~ for ~t
~a~ mete, a~ m~era~ for numenm, ~D ~d f~ ~o~

Longevit~ ~d ~ ap~ar m have ex~Ilent Iongevi~ due m ~e~ o~-~� d~
and ~e ~ ~rosi~ of ~d ~ a ~m~g m~a; how~, red,rely ~ple ~t
frequent ~Wn~ is generally requ~ to m~ long-~e~ ~o~.

Fe~ibHi~ ~a~e ~nd ~Ite~ are a ~-~de ~ sys~, ~ey ~ ~
most development sit~ ~d ~ve few co~g fa~. Most ~d ~
~ed to ~ea~ small ~amage areas of I~ ~ ~ a~. ~e~ ~ble d~i~
~em to ~ ~ m ~ s~ ~d ~der~d

as
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Environmental Concerns: Sand filters have very few environmental-related problems.
Surface sand filters can be an eyesore; hence, they may en~oy li~’uted community
acceptance Ln some re~ions.

Environmental Benefits: Partictdariy usef~ for groundwater protection. Li~e or no
wddhfe habitat value is provided.

Costs: For sina!! sites, sand fiJters are generally more costly than inFdl~ratlon trenc~
~y a factor of two or three), but have lower regu/ar mamtenance/rehab cos~

Adaptability: To date, sand filters have only b~n widely applJ~l in o~ region of th~
cou~ttry, and some localities may experience some inltia/ problems in importins tha
technology. This BIV[P appe~,’s to be we,.l-stated for most p~,tz of tha ~/A.

Maintenance Burden: Sand fl~ter~ generally requ~ ~nnu~[ m~intenan~e. TEL~ usury
involves surface sediment remove,,, removal of trash, debris ~ le~ litter, ~/Elter
cloth replacement.

Peat-Sand l:iltmm

Peat-sand filters (PSF’) are made-soil, fi]tratiot~ systems which were ;first developed
as alternative wastewater treaa~tent systems. Their high phosphorus (~,), biocheudcal
oxygen dema~:/(BOD), 8nd pathogen r~ov.i capablli~es, coupled with thor
design, low-maintenance and affordability make them in attractive ~Iten~tive to many
conventional ~eatment systems. PSI: systems combine the many attribuem of peat with
a nutrient removing ~rass cover crop ~ a subsurface sand layer to achieve high over*.
pollutant removal efficiency within a single, relatively compact unit. T~hese atl~bul~s
make t.b~m very am’active as potenti~ ~ stormwal~r

Prototype stormwater management peat sand E]ten gener~lly f~at~u.,~ three bas~
components: a sma~l pre-~lltment wet pool, a flow spLitti~ weir/diversion box,
an off-lm~ peat-sand fiIl~ bed basra irea. Rtmo~f i.s gener~y applied to tl~ peat basin
su_,’face via gravitational Bow/surface flooding. The system is desired to redtwl
ru~npoLnt source pollutant Iosdings by r.ap~iz~ and treal~ tint Bush r~ar, off ~ tl~
impervious portion of the contributory watershed. ~ ind subsu,-fa~ storage
detention within the PSI: system aJ.~o provides putia/Row attenuation h:,~’ sinai Jet, high
frequency storms; thereby, reducin~ the frequency of stream channel scc~.in8 eye, its.

Capsule Summary

Pollutant RemovaJ Capability:. 1~emoviJ ram for th~ unl~m:l peat-saru~ fi]t~ systsm
are pro)ected to be very high for pa.~cuLate pollutantz and moderate to high for most
so;uble pollutants.

26
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Longevity: The general Life expectancy of the peat layer Ls IO-Z5 years. The remainder

L
of the system should have longev~ty comparable to that of pond systems.

Feasibility: Peat-sand filters are man-made soil systems wh,ich may be applied to
most development sites. While the), may be used to O’eat "
small !.o la, rge-.s,zed catchments, the are ess . h~t flULSh rl~O~’ from both

~~_

are fu,y c~eveloped. In addition, t~Ye ab,-,-.e..n~-a~ ,es~r?c~.ed to watershed areas which
du~mg colder, winter months is u.nkno~,~y u= pea[-sana tilter systems to operate fuJly

EnvironmantaJ Benefits: Well-suited for urban stormwater rel~ofit a
Grassed peat basra and ore-trea,~’nen ., ..~., .......... ’.    " pplical~on., t w,, ~.~,~, prov~oe some wt~e habilat value.
Costs: Peat-sand filters are projected to cost signLficaneiy more than

~: t_ems. Their reguJar maintenance and rehabilitation costs, howe- convenbonal pond
~ame. ever’, are approximatedy

¯ ,° m. ~.u~u~ ey cost ancl av~ability of fibn~P~rh~peat Con.slz~ct~on of system requires experti.se u~niJ~tr to w,~ny loc~ti~.

wet pool         vveb ¯ ,-.~,o, seo~ment an= ~rash removal from the pre-treatmant           .

XI. Oil/Grlt Separators

Oil/grit separators, also know,n as water qua/ity LnJets, are modLfied versions of          ~’~
rectang~.dar ~ravitationaJ sett/Lng tanks long used by the pe~’o|eum r~,Lng Lndusm] for
the separation of oily wastes from water. The prima.,-y ob~.ctive behLnd the employment
of oil/gnt separators is to reduce the quantity of nonpoint source pollulants associated
w;th the set1:leable solids portion of the first t’lush of urban runoff; particularly,
automotive, derived petroleum products. Most oil/gnt sepantors feature two
underg’round water-holcLmg chambers plus a t3~rd, dry outlet chamber. [n general,
oil/grit separator permanent pools are sized so as to provide a miz~ni~n 200-400 cubic
feet of dead storage volume per impervious acre of cLraLna~e.

Capsule Summary

PoLlutant Removal Capability: Cu.,’rent designs of oil/~rit separator,.; generally have
lLm.ited pollutant removal capability and appear ~o mosLly l~’ap coarse-~a, med sedimanl~
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and some hydrocarbons. Removal of slit, clay, soluble nu~’ients, trace metals, oily

- L
emuJslons and orgaruc matter Ls generally expected to be sl~ght. Re-suspension also
appears to iJrnJt long-term removal. Actual removal only oc(.~’s when oil/gnt     -
separators are cleaned out. C~rrenHy, a lack of effective cUsposa! methods hampers ~he
recommended quarterly clean-out of trapped residuals.

Longevity: Longevity of oli/~rit separators is h~gh. Over rd~ety.five percent of
separators are operating as designed Ln the~ first five years of operation.

2Feasibility:. C)iJ/g~t separators ~ most �ommordy employed to t~at runoff
small developments of two acres or ~ss (such as gas stations, parking lol~, ~st ~
ouUets, and convenience stores).

Environmental Concerns: The greatest concern is the pollutant tox~ity of ti’apped
res.iduals ~nd oily waters, ~ how U~e toxicity Lntluences the uJl~te disl:x~aj of the     .-
residuals. A secondary concern is the possLbility of pulse ]oacl~ngs of t~e i~’apped
residuals duzmg ~rger storm events (due to re-suspension). ~ Ls pa~cu~.iy t~e
for o~I/g~’Jt separators which a~e located

uu~er -oatao~es, thereby preventU~g thei~ ’ dLscharge to ~eivi~
Costs: The cost o~ pre-cast oU/grit separators averages about $8,000 ,                      2

separators are cosUy on ¯ runoff v,,I .......... Fer slZUCllue. The
u~t cost of l~enches or sand fiJter~, g~ng h~, times

Adapt~b|ltty: OiJ/g~t separators can be adapted to a~ regions o~ the count.

Maintenance Burden: OU/~t separators require quarterly clean.~u~, l-lowev~r0 few           8

acceptabIe clean-out and d~sp<~aJ I~,.hn~que~ cu~’renUy exit, o~ten malting

R0055102





nat~Lral water bodies in that they continuously discharge warmer s~face waters; thereby
dissipating heat brought m by both the iN’low and that which accumulates at or near the
surface from solar heating (’Wright, 1967).

Ln contrast, subsuzface release facilities can (depenclLng on permanent pool volume
s~ze. sttati~cat~on patterns and withdzawal depth conditions) produce several un,natu,-al
mocEEcations m both the diuznal and seasonal temperature regime (TValbu~, et ~.,
1981). These changes to the receivLng streams thermal regime generally f,xll Lnto one c~
more of the following five categories: increased di~rna! constancy, increased seasonal
constancy, spring/summer temperature depression, fall/winter temperatuze elevatio~
and thermal pattern changes. ~ addition, subsuzface withdrawal facilities
bottom a~d/or deep release) generally release water with higher nutrient an~(pa1’ticulafly

suspended
s~li~ Jevels and lower die, fred oxygen c~ncentratiorm ~ do surface release facilit~
( ~a~0 1%8; Fetts, 1984; Walb~g et aJ., 1~81). It is also important to note tl~t release
de~th d’~nges relative to the retention faci~ity0s water surface elevation.

H~draulic Residence Time

Numerous studies have shown t~t, typic~U , the
._~__e. the I~twr the overali OoUu t ,-         Y longer th~ hycLraulic resi

). Hydra~dic resadmce ~n~ ...~ .... pe orman~e (]<:uLzer, I19@9; DmcoU

a mean annual h~,dz-..~-’ ..... ge a.~O~l_ ted Permanent pool volum~t ~ ....
y ,,"~ re~oeZl~ t~me .... ~-~neracl~ievm h~ tot                    o~ 14-30 da s hasg gh al phosphorous removal ra~,~ tr-,~,°~Y,, ,~,, _b~m recommend~ for

--- ¯ .... ,, ,:,oo; Kulzer, 19e9; Schuel~,1987). Longer hydxau~c midence ~es usually improve the biolo~cal treatm~t,
chemical transformation axed gravitaborutl/physical settling of pollutants present in
stormwater runoff.

and I-I ~ laboratory settling ~olu~n studies¯ -o~, ~wr~u., ~) We shown ~.. ......to 70 Percent of the particulate Pollutant lead present u~oaa runoff settles out in the
_f’..~s. t si~, t.o twelve hour. There,1/ter, rem,~-.-, .... m.     ---,’pprox~lalely
su~ ~ c~ay-sized ma~-,~-~ .... -’~,~.~.~ sm,xuer di,meter paz~�les, such

/’ra~le3), the sek.x’t~on of the ....~ --,~.~y or sma~er-sized pa~dm
removal e~lc~cy. IX)rid release depth(s) greatly L’~Juences its overall

It is further noted tha~ 1.) silt and day-sized paroles �ompri~greater porbon of the suspended solids fraction, 2) totally quiescent �o~iborls ~ rlreJy
encountered m most wet pond and ar~ic~J manh systems, and 3.) ED control can
~nc~ea.se both stor~flow r~sid~nce ~ a~l overall ~nt trappin~

r
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Chapter 4. Prince George’s County BMP Field Survey Results

From May through December, 199! COG staff field surveyed over 150 stormwater
management BMP sites located throughout Pnnce George’s County, Md.. BMP sites,
w~ch were carefully pre-sc~eened on the bas~s of the availability of as-bu~Llt
plans and overall B,~P type representativeness, were Lnspected ULnder wet and
weather conditions. At all sites, an effort was made to : 1.) deterrnLne whether or not
the B,’V~ was providing water quality and/or quantity benefits as desi~med, 2.) isolate
design ele~nents and procedures which work (or do not work) ~ t~e field, 4.) quantify
physical, cherrucal and/or biologqcaI dL~ferences ~n the upstream versus downstream
condition, 5.) assess existing and/or potential aquati¢/w~JdlLfe h~bit~t value, ~qd 6.)

Is included as Table 4). As seen in Table 4, maintenance responsibility for approximately,
¯ ¯ y~.,, ,-y ,.~,,,, ,,,,u- qrpe aria area ot maiatens~ce responsibility,
27 percent of the BMP sites surveyed resided within the public donjon.

The foiiowing six se~ons summarize the major field survey :study findinga for
each BM1~ system type. Additional information is provided in Appendix D.

.
I. Infiltration S)’#enm

A. In.filtration Trenchu

Backg�ound

Representing almost 42 percent of the 500- plus water quality control facilities
constructed between 1985-91, infiltrauon trenches are cun’ently the most widely ~
BMP in Prince George’s County (Figure 3). Under the field suave), portion of the study,
COG sta/f inspected a total of 38 infiltration trench facilities. ClassLfical~on of surveyed
infiltration trench systems by pre-treatment type revealed t~t 31 (82 percent) employed
sump-pits; whereas, seven (18 Percent) featua’ed grass filter sU’ips. As-built plan r~,~iew
also identified 18 trenches (47.4 percent) which speafied ¯ six inch thi,r.k bottom
of sand. With regard to aggregate material used for the stone reservoir po~on of I~
system, washed bankrun gravel was specified 42.1 percent of the time. AJJ 38 ia~,ltr¯tion
trenches employed the MDE recommended filter cloth lmmg approach of limng the top
and sides,

A review of Prince George’s County stormwater mamagement files revealed that
infiltration trenches are being employed to treat runoff from the ~ spectnam of lae.d
uses. ResuJts from the field survey show that they are most often assoc:iated with
¢ommercaai developmen~ of less than 2.0 acres. The vast ma)ority of the in,filtration

.
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Table 4. Summary: 1~)1 Prince George’s County BI~P Field Survey

No. of No. of Publicity
~ FacLIJ~ies Mah~ta~:l

~ J~�~es/s~_~

¯ [ntill~il~on Tm~d~e~ w/~ump pll~
31

¯ [nfil~:m Trenches w/grim filer m, tl~ ?
~

2

¯ Dry Well~
0¯ Porous Pavemm¢

3l’I.    Gin. ~mrs/Gr~ Sw~e~

3

¯ ED~~              2           1

v. w~ p~ (~ ~)

" ~~ Wm P~
12 10¯ ~ w~

¯ T~ 1. ~wm ~
S 0¯ T~ ~. T~W~
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~ll Figure 3. Summary: Number and Tyloe of Prince George’s County
Water Ouality BMP Systems In Ol~eration,

I
I

POrOus Pavemen!
I

Infil ~’rat~on Trenches Arh fi¢~al

~ 7~
we~ PO~Os_-

Ex tenoe~ ~etention
Dr y ~onas

’
4 1~ Oil/~r~t +e~arat0rS

Grass ~,~ter ~ystems 34 1~

42~

BMP TyDe
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trench systems surveyed were sized to treat the fixst 0.5 inches of runoff from the
impervious portion of the site. Lr~fiJtrat~on trench systems had an average age of 2.5
years. Trenches with sump pits were seneraUy older than their vegetative f’dter
counterparts.

Ad~t~onal background survey highlights are listed below and graphically
st~mmarxzed in Figures 4 and 5.

¯ Age Range (yrs): 0.5 - 5.! (avff.-2.4)

¯ D.A. to Sm~cture Range (a¢): 0.2-5.0 (av$.-l.3)

¯ Ranse of Water Query Runoff Volumes ControUed: 0.5 in/imp, a¢ - 0.~

¯ Sump Pit Permanent Pool Depth Range (ft): 0.0-7.4

¯ No. of Sump Pits with Feeder Pipe Elbow: 22 out of 31 (71.0%)

¯ Grass FiJter SU’ip ~ P.,ange (ft): 3.0-50.0 (av&-Z3.9)

¯ Average Height of Gra~ (in)~ 2.0-12.0 (iv&-4.1)

¯ Trench Soil Textural ~ Ran~. U~oan Land Use Complex, Silt
Loam, Sandy Lo~t, Gravel
Gravel-S,xndy Loam, Sandy
Loam, S~ty C~ay ~ ~
Send, ~d blJxed AJJuvi~

¯ Gen~rsi Availability of Soil Boring Information:    32 out of 38 sites

¯ Land Uses CmttroUed: Single Fau~ly Residential, Towrd~otm~, Garden
Aparm~nts and Commercial

General Perfomumce and System Lonsmdt~

Resu/ts (Table 5) show that slightly less than ha~ of aL! the inspected inflJl~aticm ’
trenches were working as designed (i.e., - either not i.,’~trat~ns water, exhibiting siSm
of slow i-’~tration~ short-<Lrc~ti~ of runoff, etc.).
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Figure 4. Infiltration Trench Systems: Background Summary

BMP Sylteml Surveyed {N,158)         Pre-Treltment Type (N,38)
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~I ~ ’ "~ o

~.,.,.,,..,,,,..,..,,
Age of SYstem (yri)

&e-~ o

Lind UIIi Controlled (N,38) lriiniOl Aroi to lronch (ill IN,Ill
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Figure 5. Infiltration Sump Pit: Permanent Pool Depth and Volume (N,31)       -
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Table $. General Infiltrat|on Trench Performance

N’o. and Percent Working As ~i~

Sump Pit 15 (~.4%) 13 (42.~) 3 (9.6%)
Gr~s F~r 3 (~.~) 4 (~.1%) - -,

To~ 18 (47.4%) 17 (~.~) 3 ~.~)

..

. Y ~. ~ fa~, ~ver~ ~ .    - . .

d~, were ~ly ~ (~.6% vem~ ~ ~)     Y , ch were wor~ u

slow ~U~abon wM ~ lea~ n~].-- ; ..........

~ ~abon we~s~ ~ . n ~n~ ~d s~

o~ d~;~ s~o~, ~d ~m~f mu~ ~~; ~ ~mb" ’ ~
~o~ ~f. ~r e~

~ f~r s~ (~9 ~t) w~ s~n~ ~ ~ r~ 20
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Figure 6. Infiltration Trenches: Performance Over Time1/
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With the exception of rout;ne mowing of the grass filter s~ripso none of the

L
infili:rat~on ~renches surveyed appeared to have ever had reguJar maintenance

_performed. OveraLl maintenance condZ~ion was rated as follows (no. out of 38 facilities
~ndicated):

Poor I! (29.0%)

-
Fair 13 (34.2%)
Good - I0 (26.3%)
Very Good - 4 (10.S%)

- 2

it should also be noted that routine observation well inspection w~s made more dJ~cult
by the h~gh diversity of observation well caps encountered.

Struct~rally, 18 out of the 38 infiltration facilities ( 47.4 pereent) required som~     -
rn~nor amount of repaY" work. The number and type of observed s~’uctu~J problems     ¯
were as follows ~no. out of 38 facilities indicated):

¯ 2 - brick sump piU not holdin$ ~ny warn,
.

¯ 2 - no obeervaUon wells present

"    S " observation well caps broken or missing                           2

¯ 9 - elbow on feeder pipe missing .

Environment,/Attributes

Un~ke most BM]~ system.s, infiltration ~enches can be lo~ated under eith~,      --
parking lot or lawn ~’ea; thereby, in,easing the possibi~ty of preserving a ~
amount of n~ttu, aJ on-site area. As expected, no meaning/n~ wiJd~e h~bitat vaIu~ was
cl~rect]y associated with either ir~fi~tration ~rench system types. It shouJd be noted tI~t
in~iJU’ation sump pits do not appear to support ~ny I~e.

Infiltration Stunp Pi~s "

8ecau.~ of the heavy rel~nce on sump pits for pre-t~eam~.nt control and theirfunctional sin~larity to oLl/~rit separators, COG sta~ felt t~t a more comprehensiv~

o         ,,=~ u~ ~xe re~l~ua~ matena~ present, volt,me of sed~tent        -trapped, and average secLi~ent Izappmg rate are g’rapkic~lly summarized in Figures 8-10.

42
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V
As seen m Figure 8, coarse-grained inorgaruc sediment (f~ne sand gram s~ze or

O

Jarger) consti~ted ~e ma~or por~on of ~e residual materia~ present in ~e S~p pi~.
LFine znorga~c material (smaller ~an hne sand) ~picaHy accosted For ~ ~rcent o~ ~e

residual material. The remaking potion was generally compr~ed o~ larger
matenaI such as ieaves, ~igs, etc.

Fur~er exa~a~mn o~ sump p~t sediment deposits (Fibre 8) revealed ~at overhalf of ~e sump pi~ contained l~t~e or no visible o~y materi~. However,

2
appro~tely ~ percent had moderate to high amo~ of o~ pr~

Ba~d on sed~ent dep~ readings, C~ smH was able to ~te ~e vol~e ~
sed~ent pr~ent in each s~p p~t. R~ show ~at a ra~ broad range e~ m ~e
quantx~ o~ residu~ material present (Fi~e 9). From ~ a Ee~o~n~ ~d
maintenance standpoint, nearly ~ percent of ~e s~p pi~ ~d ~&~ ~ ~ap ~ .
ra~er co~iderable vol~e of s~ment (i.e.,. one ~bic y~d / 27 ~bic f~ or
Taking t~ ~a~on one s~p ~er, ~e S~ent ~ppmg ra~ (on a l~/ac/y~
bas~s) was cal~ated for each s~p pit age d~. ~ s~n m Fi~e I0, ~e me~
p~t segment ~appmg rate ~or ~e en~e ~p~a~on was ~.6 l~/ac/ye~. More
importantly, however, ~ ~e ~d~g ~t s~p pit ~em reten~ven~
de~eas~ over ~e. ~s was most ~ely ca~ by S~ow ~o~& ~
resuspensmn problems ~ ~e s~e. Ad~on~ ~a~on sump pit ~
are included in Ap~n~ D.                                                           2

A total o~ two ~ we~ ~a~ ~d ~o ~rom pavement si~ w~e
comprehe~wely ~~ by C~ sm~f (a ~d ~ we~ ~a~ was ~ ~y
su~eyed). Field s~ey r~ulm ~or ~ B~ ~ ~e s~ m Table 6.

~ ~n in Table 6, ~ ~ ~ ~ ~d ~ide¢able ~o~m ~
water pr~ent in ~e~ o~e~a~on we~, m~ca~& ]o~ ~ ~ or most o~ ~s~ ~d~on
capa~. Res~ ~ reve~ ~t none of ~e ~ we~ syste~ s~ey~ ~d ~
~ar~ or any o~er ~ ~ pr~ea~ent ~n~ol.

Wi~ ~d ~ ~ro~ pavement, re~a~ wawr ~ ~ at ~o~ ~p~
locatmns ~ ~e ]. and L. Valve Co~. ~ro~ pavement p~g lot ~ea reve~
that ~e ~r ~on o~ ~e system was s~ ~o~g ~ d~i ed
pavement ~e~ ~ ~er ve~ar ~a            .           ~ ¯ Howe.,

~fic, su~ ~ ~veway ~e~, ~dl [~t ~yall i~a~on capa~. It shoed ~ not~ ~t ~e p~g ~t w~ not F~ m ~e~
one of ~e pre~nce o~ poro~ pavemenL ~, it ~d not ap~ ~at ~e.~ro~
pavement lot had ever ~n maintainS.
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Figure 8. Infiltration Sump Pits: Residual Particle Size Distribution and
Relative Quantity of Oil in Sediment

;/
2

=,he ~o~gan~c             Ccarse Org~n=c
Se~,me~r ~lea~s. ~. etc ] _
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Figure 9. Infiltrslion Sump Pile: Tolal Volume of Sediment Present 00 (N-29)
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FIGURE zo                  INFILTRATION TRENCH SUMP PITS:SEDIMENT TRAPPING PERFORMANCE

AGE CLA88 (YEARS)



Table 6. Summary: Dry Well and Porous Pavement Field Survey Resulls



C. Infiltration Basins

B.cksround

A total of 12 i.qf//tzat~on basins, representing slighUy over half of the total
cons=ucted in the County since 1985, were inspected by COG staff. As seen in Figttre
11, the ma)onty of ~.e inf//tration basins were between two and th~ yeats old. Two.
thuds of the sttrveyed sites were associated with small

commercial developments havingcatchment areas of between one and four acres. The ma)ority of
were relatively small; averaging iust under one-tenth of

. the. basins surveyedpercent of the faci!ities had co ............. an acre an ssze. Seventy five
.... ~,~ ~=er-varrel ouuet SITUCtures. NOne of thesurveyed had an)" formal type of pre-t~ea=nen¢ system. Additional ba,’.kground firtdin~s

are l~sted below.

¯ Age Range (yrs): 0.,~.S.I (av&-Z$)

" D.A. to $lzucture Ra.q~ (ac): 0.8-9.3 (med.-l.8)

’ ¯ Range of Water Qua/ity Runoff Volumes Control/ed: 0.5 in/imp, ac to
t’uz~ff volttme generated from a one-inch rainfag event

¯ Basin Surface Area R,tnge (ac): 0.01-0.18 (reed.-0.10)

¯ Percent Excavated Basin. 100%

¯ Basin So//Textural Class Range: Urban Land Us~ Complex, Si/t

~mdy Loam, and Gravel-Sandy Loam¯ General Av~lab~ty of Soil Boring Information:    7 out of ’12 sites

¯ ~ Uses Controlled: Single Fan~ly Residenl~l, Irtstituttorul

General Performance ~d System Lon6~vity

Unfortla~tely, ne¢ one of the 12 inTiltration basins surveyed was working
designed. In fact, ~11 12 facilities exhibited either st~rface ponding or Mturat~/soil
coru:Lit~ons. Although none of the basins were capable of Lnt’dtrating an), runoff, ~ven
fa~.Lities (~ percent) had enough ava~able storage to provide at least some partial
water qua~Lity control

Over t~e yean, in~tration basins have earned the reputation of bein8 ex~meiyfragile BMP’s with characteristically ~Ugh P~Jure rates. AJtJ~ough thLs reputation i~

4~
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As seen in Fi~u’e 12, the principal basin performance problem was tot~l loss of
infii~’ation capacity. Both internal and external sediment loadings �on~ibuted to this
problem. Three of the 12 basins (25.0 percent) had excessive sediment/debris build-up.
Other maintenance-related problems included erosion at both in!low and ouU1ow
locations, poorly stabilized side slopes, and partial dogging of the outlet structure. None
of the basins required any structunl type repairs. This was largely due to both the
employment of concrete risers and barrels and extremely simple design of the basins.
It should be noted that the only apparent regular maintenance performed at any of the
12 sites was grass mowing of non-flooded areas. Overall maintenance ra~ngs for the
infiltration basins were as follows (no. out Of 12 faciUties indicated).

Poor - 3 (25%)
Fair - 6 (S0%)
Good - 3 (25%)
Very Good - 0 (0%)

Environmental Attributes

With only one exception, all of the infilU’ation basins surveyed had permanent
pools with well-developed stands of emergent wedand vegetation. Both the permanent
pool characteristics and environmental at~cributes of these defacto art~cial marsh systems
are ~raph~cally summarized in Figure 13. As seen in Figure 13, the average maximum
dept~ of stancLing water was one foot~ The maximum July - Aug,.st, 199I basin surface
water tempera~.re was a warm, $6.0 °F. Ty~ica~y, the area! extent of floating a/gaI mats
was inversely proportional ~o the amount of emergent aquatic vegetation present.
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Figure t2. Infillralion Basins: Typical Performance, Maintenance and/or

Slruclural Problems (N-12)
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Based on the COG aquatic/wddlife habitat value md,.,x system, the average
infiltration basin score was 1.3 (low value rating). In general, ~e ~ghest habitat ~or~
~ere ass~ated wi~ larger ~a~ii~es ~at had a g~d ~x ~een stan~ of emergent
vegetatmn and o~n wa~er, and were rela~vely isolated ~rom au~omob~e and ~n
traffic areas. Submerged aqua~c vegeta~on, mcIudmg ~d ceie~
was obse~ed growing at ~ee s~tes. ~ ~rogs and toads were ab~dant at
o~ ~,e basins inspected. Mosquito 1a~ae were o~
s:te. I~ appears that ~e ab~dant supply o~ na~r~
dam~lfly la~ae help to genera~y ~ep ~e modem problem
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Figure 13. Infiltration Basins: Ponding Characteristics and
Environmental Attributes
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II. Grass Filter Strip/Grass Swale Systems
- L

A]I of the grass filter systems surveyed were, at a mi~mum, desig~,d to Sa~ely
convey runoff (at non-erosive velocities) from the lO-year frequency storm. While these

- 1systems were constructed in the absence of specLfic water quality des~i8n criteria, it was
assumed t.hat fu’st flush water quality benefits WO~d occur via filtration through the          2

grass cover crop. With this as backgrou, nd, COG staff set out to �omprehemively
examine both the filtering capab~ty of the grass cover crop, as wel~l as, the system’s
apparent ab~ty to safely convey htrger stormflow$.
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Figure 14. Grass Filter StriD / Grass Swale System=s:
Background Summary (N,6)

Age (yrl)
Land Uses Controlled

Drainage Area (ac)

Length of Filter (ft)              Average Gr~ll Height (in)
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¯ Land Uses Controlled:

Institutional, Commercial (Fast Food) and
Commer~al (Office 81dg.)

_ L
General Performance and System Longevity

Because of severe runoff filtering limitations associated with both short grass
- 1height and low to moderate grass densities, orgy one out of the three conventional grass

"
swaJes was iudged capable of prov~cLing any first flush water quality conti’o! benefits.
Conversely, two out of the three grass swales with checkd~ms apl~.=ared to be capable
of both physically filtering and partially infil~’alirtg runoff from small, low intensity
storm events. Results confirmed the value of using en~tnced gr~.,d swales with
checkdams. As stated earlier, checkdams provide temporary dett~ntion storage and
lengthened contact time, thereby, ~mproving the gravitational settling and infillzation
characteristics of the system. ~

With regard to large stormflow conveyance, all sLx grass filter sites appeared to
still be workang as designed. However, all s~x sites were showing some evidence oI
gradual system detenora=ion, partially related to high runoff velocities. Without
adcLi~ional corrective and/or preventative mamtenance work, it is ea(ffemely doublf~
that any of these systems will continue to be working ~ designed in another two m’         : 2
three years.

Without question, the leacl~ng cause of poor Performance was Low grass height.As seen in Figure 15, over 80 Percent of the grass filters surveyed were identified as
bemg mowed too clo~e to the ground (i.e.,. grass height of < 3 inches). Bare spots, poor

8

dramage flocalized sump areas with satt4rated sol2 condi-tions), and internal short.
c~rctul~ng problems (around checkdams) were additionally noted at one-thLrd
None of the grass filter systems exhibited an,, ,~,- ..~ ..... " of the sites.
or oil contammation. Sand deposition was observed m orgy the first five to ten feet of~ o,~, ~n ~amer excessive se(~iment bu~Id-up
the grass filter; with the majority of thLs material being retemed at the pavement.
interface.

overall system filtering abitity (par~cuJarl d "                                ’
they experience seasonal di~- ..... y m’mg the colder months of ,’- .......
ma~or maintenance such as reseeding of bare spots, stabilization of ~ erc~ion areas ~
regrad~ng of low spots. In adcLition, structural repau, work on one-h,tlf of the checkdam=        -
was warranted (i.e., - repair erodmg areas and replace dislodged stone).
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Figure 15. Grass Filler Strip I Grass Swale Syslems:

Typical Performance, Mainlenance and/or Structural Problems (N-6)



Environmental Attributes - 0

L
C;iven that all of the grass filter systems inspected were mah~taLrted as lawn ~rea,

--
tl~e~r w~ldlife habitat value was extzemely limited. However, allowing the grass �ove~
crop to grow one foot tall or l~igher ~tween mowings wouJd provide greater habitat

-
opportunities for both small marmrxals, as well as, for man), s~ng I~irds. ~Jtematively,

1
wildlife habitat could be improved by incorporating a minimum 10-12 foot wide, no-
mow buffer s~’ip into Me design.
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fla. Extended Detention Dry Ponds

L
Backgzound

Twelve ED dry ponds, representing almost 7! percent of the total number in
operation tn the County since 1985, were field st,u’veyed by COG staff. As seen m Figtu.e
16, all of the inspected ED facilities were less than fouz yea.,~ old; with the m~jority
being under one year in age. ED dry ponds were associated with both the enl~re

2
spectrum of land uses and catc.hn’tent aria s~ze range. Review of ~&-bu~it tile irt~ortn~tion
revealed that the drainage areas controlled by these facillties r~’tged from ~s smaJ] ~ 0.8
acres all the way up to 1164.8 acres. In addition, a rather bro~d range Ln both ED period
and range in the runoff volume conU’olled was fia~’ther noted. The avenge ED period
and desig~ ED rtmoff volume were ]5.8 hotu’s ~nd 0.5 iztches of rtuloff/i~perviotLs
respectively. Not surprisingly, ED dry ponds were conswuctod in both on ~ld off.
stream locations. Additional background high!ights are U.sted below ~nd
summarized in Figure 17.

" Age Range (yrs): 0.1-3.6 (avg.-l.9)

" D.A. to Sl~’uctu~e Range (ac): 0.8-1164.8 (mod.-21.D

" Design ED Period Range (hrs): 6-40 (reed.-10.0)
2

¯ Range of Runoff Volumes ControUed by ED: 0.25-I.I) tn./imp, ac; 0.5
"~"~

in/at, runoff from tu/I 2-
),r storm

" No. with MicropooLs: 3 (25%)

" No. with Gate V~Jve ED Control:
I (8.3%)

¯ No. with Pond I:h’~m:    I (8.3%)

¯ P,~nge in Minimum Flowpath L~ngt.h (~t):    18-approx. 1200 hned.-140)’

Gener~l Perf~m~n~ ~nd System Lonsevity

Performance

In absla’act terms, the concept of gradually re|easing stormwater runoff over a pre-
determined period of I~me (Le., -ED control) appears q~te simple. However, m
prance, the goa~ of conststent.ly ac~evi~g design ED ~mes and redetse rate~ over
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Figure 16. ED Dry Ponds: Background Summary (N-I.’.~)                    _
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anything other than a narrow range of stormflow condibons is very dLfficult to achieve.
Results from this study show that only about 50 percent of the ED dry ponds were able
to generally meet their target ED tinges. A second major finding was that the runoff
produced by smaller, less intense rainfall events generally flowed through these faciJities
sublec’t to little or no ED control. This was part~cuJarly the case fo," older ED dry ponds
wh~c~ were intentionally designed to provide water quality colntrol for larger, less
frequent storm events. In addition, a review of the as-bu~t flies showed that the
majority of the ED release rates were calc’ulated using the rather crude ’Kerplunk’
method (i.e.,. dividing the design storm runoff volume by the target ED period). This
approach may also have been a factor in the generally poor control of smaller storms.

Because most of the off-stream located ED dry ponds had no upstream/
downstream channel network, a full assessment of their effect on downstream areas was
generally not possible. Consequently, onJy on-stream fac~ities were comprehensive]),
evaluated. Major findings from the stream survey Portion of the study are stmlznar~
in Figure 18.

AJthough no major d~/ference in upstream venus downstream channel stabiJ/ty
was noted, all of the ED dry ponds surveyed (including off-stream
have generally had a Positive, downstream stabile,,; .....

|x)nds) appeared topositive effects observed, was the sigr~ificant reduction in the amotmt of sand and silt-
sized inorganic sediment present in downstreaz~l reaches. As expected, these faciltt/el
are trapping and reta/n~g large volumes of this material within the upstre~
network. Zn two cases, heavy in-channel sediment deposition was s;tiil evidant nearly
300 feet upstream of the conu’ol structure. [.ittle ~ any overb,tnk deposition was
observed at any of the five in-stream facilities inspected.

’LL’ni!ed wet weather monJtoring cortf’u-med the en
to remove e~ther clav-s~zed .......... g era/inability ,-~ ~r, .,_    _

,. ,’~ualuonaz secondary ev,,~,..,~,~ .... .,,, ,..v,~unonjy present J.n urbanv~a the exan~nation of the degree of    -~ ..... ~ ur rms shortcoming was provided
substrate fouling present (i.e.,. presence or absenceof surface patinas of siit/~ne organic material and/or algal growth, and s[izne coat/n8

on the tmderside of stones. As seen in Figure 18, the relative leve.i of downstre~al
subsLrate fou~ng was genera]Jy slight.ly higher than that observed upstream of the major
storlllwater Ln~ow poUlt~s).

System Lon&,evity

By the nature of their design, ED d~ ponds ~re particularly susceptible to
c/°ggin8 problems. Field survey results revealed that, because of cJogt~ing’ two of the

twelve ~ond sites were [unct~onJ.ng as defacto retenUon ponds. Present design �~iteria
stipulate t.hat the ~muJl’t acceptable ED size opening sha]/be two inches ~ cLiameter.
Field inspection results con!Lr~ned that a t~vo inch opening i.s capable o:~ working for
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Figure 18. ED Dry Ponds: Receiving Stream Survey Results (N,5)
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relatively long periods of time with out clogging, provided that a very effective trash 0
rack/anti-clogging system is employed.

" LBased on field observations, the horizontal perforated PVC pipe with gravel jacket
proved to be the least effective ant~-cloggnng system. Far more effective were the vertical
stand pipe and trash rack systems, and the use of a micropool w:ith a vertical ho(xl
extending well into the permanent pool In addition, the mi;~mum acceptable

1pe.rfo.ration, size opening appeared to be 0.75-1.0 inches diameter. In COG staff’sopmton, w~thout the regular removal of accumulated sediment and debris it is highly           2
unlikely that most ED dzy ponds would remain ’dry’ for more than Irwo or three years.

Performance Maintenance an~or Structtual Pmblema

Many of .the above-referenced problems have a/ready been discussed. As seen ~ "
Figure 19, dogging problems were endenuc to 25 percent of the ED dry ponds surveyed
Other maintenance-related problems included poor vegetative stabilization of side alopes
and embankment areas, excessive sediment/debris build-up, and displacement of rip-rap
at both inflow and outflow locations. The overal/maintenance condition for the twelve
ED dry ponds ~urveyed are summarized below (no. out of 12 faci/ities indicated).

Poor 3 ,=,,
2Fair 4 (33.3%) "

Good           4 (33.3%)
Very Good .    I (8.3%)

From a sl~’uctural standpoint, all of the facilities surveyed appeared to be well-
constructed. Seventy-five percent were problem-free. Structural problems, which       .-
warranted repa~t work were identified as foHow~:

1 seepage/leak in brick ~
I leak m gabion weir wall
I poor grout work around concrete l~rreJ

Environmental Attributes

Several of the on-stream ED dry ponds provided some secondary       -
wetland/wildlife habitat benefit. In general, the highest habitat scores (Figttre 17) were
assooated with the larger facilities wl’tich featured a good supply of fcz~cl, cover and
water; capable of s~p~o:ti~.g all!verse faunal conununity. As for a uatic habi       -
benefits, foux out        nve aownstzeam reaches .......... .q         tat

~ua-veye~ snowe(1 $olIle slightimprovement over upstzeam concLition,s (one showed no change). These improvemant~
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Figure 19. ED Dry Ponds: Typical Performance, Maintenance and/or Structural Problems (N-t2)
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were primarily associated with both the greater stability of the t’Iow regime and a

- 0reduction in the percentage of sand/fines present in the substrate.

L
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Back~ound
L

A total of 12 wet ponds were field surveyed in the study. As seen in Figure 20,
75 percent of the ponds were between one and tJ~ree years old. SUghlJy more than one-
half of the ponds were located on flowing streams. Associated catchment ¯re¯ size

1ranged from 4.0 to 338.2 acres with a me,an drainage area of 54.6 acres. The majority
of the surveyed ponds had permanent pool surface areas of 0.$ acres, or less. Pennanant          2

pool storage volumes also varied considerably ben~een pond sii~; ranging from
between 0.25 to 5.0 inches per impervious acre (Table 7). AU 12 wet ponds featured ¯
surface release desiEn without ED con~’ol.

Only three ponds incorporated sediment forebays into the~, ¯
of the ponds surveyed had a maintenance ben,,~, -, ....... des~.~.~. The majority

~,, -,u-8 a~ ~east one siae of the pond.Fewer than one-half of the wet ponds employed either an aquatic bench or a pond drain.
The large percentage of ponds without a dram feature was largelLy a function o~ ¯
excavation depth. Maximum and mean pond depths ranged from 3-5 7.0 feet ~nd 15 -
4.5 feet, respectively (Figure 21).                              "

Additional backEround L’~formation is both listed below ~nd included in
Appendix D.

" Age Range (yrs.) 1.5 - 1.4 (¯vs.. 99.3) 2
¯ D.A. to Structure Range (ac): 4.0 - 332.2 (avg. - 99.3)

" Range of Permanent Pool Storage Provided (in./impervioL~s ac.): 0.25.5.0

¯ No. with Multiple Cell~ - 0 (reed.. 1.08)

" Range in Pond Length/Width Ratio: 0.9 - II.5 (reed.. 2.3)

" Range in Minimum Internal Flow Path Length fit): 20 - 533 (reed.. 82.5)

" Range in A.~’ax:iated Watershed Lmperviou,me~ (%): 15-~; (reed.. 50)

¯ Pond Surface A~’ea Range (ac): 0.15.4.9 (reed.. 0.48)

" Pond Surface Area to Catchment Area Ratio (%): 03 - 3.8 i~med.. 1.0)

Water Quality Grab Sampling Resulls

.    Ma~or pond water quali~y grab sampling results are graphically depicted in
Figures 22.and 23. A.dcLi~onal Informa~on ks found in Appendix D. Fn)m an ov
water quality standpoint, three out of the ton four r-,-~ - -      .

r o,~-u ponus were ~ocated off-stre~m.

67 ¯ -
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Figure 20. Wet Ponds: Background Summary (N=12) L
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Figure 20 (continued). Wet Ponds: Background Summary L
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Figure 21. Wel Ponds: Maximum and Mean Permanent Pool Depth (N-12)
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Table 7. Summary: Prince George’s County Retention Pond Background Survey Results



Figure 22. Wet Ponds: Carlson Secchi Disc Trophic State Category        _
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LFigure 23. Wet Ponds: Water Ouality Grab Ssmlaling Re,ults
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As seen in Fig~tre 22, litt/e difference in trophic category status was observed between
on and off-stream pond systems. A|l of the wet ponds surveyed were either eutrophic
or mesotrophic.

One-third of the pond sites had highly turbid, sediment.ladened water. High
average depth of sediment was recorded at two sites. Both of these ponds were older,
on-stream types with relatively large upstream cLrainage areas and active construction
in the watershed.

No" violation of the 5.0 mg/L MDE Class ! DO standard was obse~’ved at any
pond site. Total dissolved solids, carbon d~oxide (CO2), and pH leveLs were all with~
the range expected for eutropitic bodies of water. Not surprbLngly, surface water
temperatm’es du.,’ing the late August to early October samp~tg period were generally
warm (median. 77.0’~.

General Performance and System Longevit),

Performance

Field survey results strongly suggested
providing both water quantity that all 12 wet ponds were general,/and qualit), control as desiE:ned Partial su

~.~wnstream improvement were recorded in several ..~.. ~,_~ ., v~Tmg ieve~ ofa slight increase in overalJ channel stability, 2.) a slight decrei~se in the level of
substrate fouling, 3.) improved morpholo~¢al characteristics such ~s reduced channeJ
w~dth and bank height and increased depth of i]ow, and 4.) reduction m total dissolved
solids. ~ addition, casual mac’romvertebrate sampling results indicated a ge~.,ral
improvement in downstream aquatic habitat/stream qualit-y conditions. As expected,
the orgy negative resuJt was an average downstream water temperahu.e increase of 7.7"~.

Based on field observations, wet Ponds w~th permanent pool volumes over 1.0
inches/Lmpervious acre appeared to ouq:~erform those having smaller volumes. No
sig~icant correlation was noted between the amount of rooted aquatic vegetation
present and the area/extent of floating algal mats.

On the bas~s of secU.ment depth measu~’ements, CCX~ st~f ~ ab|e to es~.mate the
average annual secLiment deposition rate for both the wet ponds and ar1~cia! m~’sh
systems surveyed. As seen m Figure 2.5, o~f-stream wet ponds and marshes had an
average sediment deposition rate of approximately 0.8 yds~ per acre o~ ch’amage area per
year. This rate was a~nost 2.2 times ~ug~er than the rate for on-stream retention systems
(w~Uch was 0.37 yds~/ac/year). WMIe these pre~nm,~.y results shouJd be viewed
cautiously, they suggest that off-stream ~ac~lities may be more efficient sediment traps.
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Figure 25. Retention Ponds: Estimated Sediment Deposition Rate
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System Longevity

All of the wet ponds surveyed employed both long-lived concrete risers and
barrels. With the exception of the t’wo on-stream ponds which had excessive amounts
of sediment deposition, the ma)oriry of the ponds surveyed appeared to have lost very
little, if any, permanent pool volume. Invariably, the greatest depth of sediment was
associated with the pond inlet area. P,s previously indicated, only 33 percent of the
ponds employed a sediment forebay in their desigrt. While forebays generaUy do not
extend the sediment removal interval, they wouJd appear to greatly facilltate dredg,~rtg
operations by con~rtmg most of the larger grained sediment to one location with~ the
pond. As such, forebays shoed help extend the life span of other ~�>tenl~l/iy valuable
deep water areas.

Performance, Maintenance and/or Structuzal Problem

AS a group, overall pond water quality performance was rated as being good.
However, both poor internal fiow’path length and large sediment deposits ~re thought
to have reduced the individual performance of several pond sites. With regard to the
former, one-third of the ponds featured major storm drain outfalls located within 50 fee�
of the outlet structure. In most of these cases, little i~ any mten, ening ezhergent
vegetation was present to slow down and filter runoff before it exited the pond. Thu~,
it wo~d be expected that these ponds would experience short-~rcuiting problems
dxaing most storm events. It is further noted that 50 percent of the: pond sites had
relatively short internal flowpath len~t~ of 1
which appeared hi~hlv sus---.~-,- - ’~      ess ~ 10~. feet. Se~’liment deposits,~ ~ ~=~,uv~e ~o resuspension aurmg large storn~dlow conditions,were observed at one-quarter of the ponds.

One o~ the more interesting study findings regarded the amount of trash present.
In general, the quantity of floatable trash and debris was relatively light and well.
de~ned trash lines were observed infrequently. Given both the high percentage (58%)
of commercial and mdusmal land uses in the contributory watersheds and generally
suspect pond maintenance, a higher amount of fioatable material would have been
expected. These findings strongly suggest that a substantial portion of the smaller-sized
t’loatable material is washed out dunng successive storm events. ContribuU.ng to the
overall problem was the exclusive reliance upon bar-type trash tzacks with large on-
center spacing. None of the ponds sua’veyed employed the more retentive hooded trash
rack or reverse siopLn8 pipe outlet design. As seen in Figu..’e 26, few c.ioggLng problenls
were reported.

The majority of the ponds sua’veyed appeared to be reg,~darly mowed. Relatively
few maintenance problems, other than vegetative stabilization and sed~lent removal
were observed. From an aesthelac standpoint, one-tl’~rd of the pond sit~s would have
benefitted/:tom additional landscaping treamlenL A/so, t.h~’ee of the ponds were tolzJJy
enclosed by a five foot high chain Link fence; thereby, ~eating a very u,’mat-m.al looking
pondscape. Maintenance access to seven of the ponds was rated as excellent, com’tesy
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Figure 26. Wet Ponds: Typical Performance, Mainlenance and/or Structural Problems (N-12)
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Oof their maintenance bench design features. Overall wet pond maintenance condition

Lwas rated as follows (No. of ponds indicated).

Poor I (8.3%)
Fair 3 (25.0%)

Very Good 2 (16.7%)
Eight of the pond sites (66.7%) were judged to have adequate space for future on-site

2sediment dewatenng operations. However, only two out of 12 sites appeared to have
enough fiat area(s) for permanent on-site sediment disposal. A/so, none of the as-buLlt
plans identified potential sediment disposal sites.

Structurally, all of the ponds appeared to be in generally go~xi, condition. The
only problems observed were poor grout work arotmd the barrel/riser Joint of two
ponds and one pond whose damaged trash rack was barely hanging on the face of the
riser. It should be noted that ti’Us trash rack was made out of heavy concrete reinforcing
wire instead of larger diameter, welded rebar or smooth bar.

Envizonmental Attrlbute~

As expected, the highest aquatic/wildlife habitat index scores were recorded at

2the larger, older, on-stream ponds whJch featured: large stands of emergent aquatic
vegetation, adjacent mature forest area, and a good mix between sh~dlow and deeper
open water (> 4 ft. deep). Overall, the average habitat index score, Figtu’e 27, was 1.7
(low to moderate range).

With the exception of one relatively young pond, all of the, sites supported
emergent aquatic vegetation around their perimeter. Emergent wetJand vegetation
coverage ranged from 0 - 28.6 percent of the pond surface; with a mean coverage of 12.4
percent. Field stu-vey results also indicted that cattails ~ la~.].~ were the
dominant emergent wet.land plant species at 9 out of the 12 pond sites. Other dominant
and co-dominant species observed were American three-square (,~2~us ~,
spike hash ~EP~), soft-stem bulrush ~~ and arrowhead ~
~. Review of the as-built files mdicateci that only one pond was the recipient of
intentional emergent aquatic plan~ngs. However, only one species, arrowhead, was
introduced there.      ’

Somewhat to COG staff’s surprise, two-th.irds of the pond sites supported varying
amoums of submerged aquaUc vegetation. As seen in Figure 27, as much as 50.5 percent
of the pond bottom area was covered with Lt~s vegetation. Observed :ipe~es included
~ verticLllata coontail ~ ~, and eurasian mill/off
~ ~icat~m). From a warmwater fisheries standpoint, 10 - 50 percent
bottom coverage ~s generally considered beneficial (Gougeon, 1992). The presence of this
vegetation is also sig’ni~ficant m that it provides additiona] filtration and removal of both
suspendeci solids and nutrients present in the water column.
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Figure 27. Wet Ponds: Environmental Attributes (N=12)
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With regard to wildlife, green ~ �lamitans) and/or pickeral ~rogs (jRj~ T

palustris) were observed at eight out of the 12 wet ponds inspected. Painted (Chvsemy~
~P.L~.~), spotted (Clemmys ~ and/or snapping turtles (Chelvdra se~ were
also observed at two pond sites. Native rrunnow species were present at one site and
sunfish and largemouth bass were seen at two others. Several ol the ponds supported
ducks and geese. No mosquito larvae were observed. ,~

Depth-Area/Depth-Volume Distributions

2In an e~fort to better assess each pond’s poten,~al ability to support rooted aquatic
plan~ and gamefish, the approximate percentage o~ the permanent ix~ol area and
volume associated with each of the three following depth zones were calculated:

I.    Shallow Water Lone Depth, 0.0 - 1.5 feet. Zone most commonly
associated with emergent aquatic plant
commu~ties. Both plant diversity and densities
are typically greatest ~ those areas wllich m
less than one foot deep. Emergent vegets~on
in th~ zone general/y provides food and cover
for a variety of wild,e, incl~d~g juven~
game fish.

2If. Mid-depth Zone Depth, 1.6 - 4.0 feet Zone in which th~
majority of submerged aquatic plants are found -

Ill. Deep Water Zone Depth, over 4.0 feet. Provides deeper w~ter
habitat reqmred by adult gamefish popuJa~ions
on a year-round basis.

Wh~le the preced~g depth zones are somewhat arbitral/, resullts (l~gure 28)
in,cared that one-third of the pond sites were designed as marsh/pond ’hybrids.’ In
other words, they were both too shallow to generally support a healthy adu!t gamefish            ~...
population year-round, and too deep to meet MDE (1987) recommended wetland design
~,n~idelmes of approximately 75 percent emergent vegetation coverage.

As for submerged aquatic plants, the availabiHty of light in the water colu~m is             ~
generally considered to be the principal factor Limiting their depth distribution.
Generally, the max.tmum depth for ~rowth Ls very closely associated with the maximum
secch,i depth (which Ln thLs study was approxm~ately four feet).

In COG staff’s opinion, site R-If (wl~ch featured both a sed~nent i~orebay and an
extensive aqua~c shelf area around the enti~e pond perimeter) would serve as a
relatively good model ~or general wet pond depth-a~ea/depth-volume distribution
design. It is further noted that this pond had a ma~.i.mum depth of apl:,roximately 7.0
feel
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Figure 28

WET PONDS: SURFACE AREA, PERMANENT POOLVOLUME AND DEPTH-AREA/VOLUME DISTRIBUTION

Surface Area Permanent Pool
Percent of(ac) Volume Depth

Percent of Surface Area
anc~ Site Number (in/imp. ac) Range (~) Volume (%)

(%)¯
<=1.5 40.4% 35.7%¯ ~.26 3.40 1.8-4.0

(R-l) 49.0% 42.9%>4.1 10.6% ~ 21.4%

<,,1.5 46.0% ~ 16.7%~lr 0.31 1.75 1.6 - 4.0 54.0%(R-4) >4.1 0.0%

0.. o.so 1.8.4.0 82.2%

O <-1.5 34.3% ~ 36.4%0.88 0.85 1.6- 4.0 39.2% ~] 27.2%(R-11) >4.1 26.5% [~36.4%

<=1.~ 39.6% ~] 20.0%¯ 0.29 o.so 1.6.4.0
,o.o~

<-1.5 37.1% ~ 23.4%1.07 1.30 1.6 - 4.0 46.9% [] 15.8%(R-13) >4.1 16.0% C’ ~ 60.8%-
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Figure 28 (Continued)                            L

WET PONDS: SURFACE AREA, PERMANENT POOL
VOLUME AND DEPTH-AREA/VOLUME DISTRIBUTION

S~rface Area Permanent Pool

1Percent of(ac) anti Site Volume Depth
Percent of Surface AreaNumber (in/imp. ac) Range (ft) Volume (%)

2(%)

<-1.5 40.0% ~ .~3.5%¯ 0.17 0.25 1.6 - 4.0 50.0% 64.7%(R-~5) >4.~ 10.0% [~ 1 ~.6%

~’ <-1.5 36.6% ~.3%¯ 0.15 2.30 1.6- 4.0 47.4%" (R-~S) >4.1 15.6%=, L..._..____J 60.0%

,, .24 0.~ 1.6.4.0 42.~    ~47.6%(R-21)
~.1 27.6%    ~ 32.3%f-I

" O  o.o,- o.~ 2.30 ~.s ~.o(R.~=) " S0.~
, , ~. 1 0.0% 0.0%

.
, (R-23) ~.1 19.0% ~ 29.0%

" O <=1.5 39.6% ~ 39.4%0.55 .0~ 1.6 - 4.0 60.4%
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V. Artificial Marshes

Background

~ne artificial marsh systems, five conventional marshes an~l three enhanced
marshes, were field surveyed in the study. A/l of the marsh facilities s~-,veyed were less
than four years old; with slightly more than half being under two years in age. As seen
in Fig~e 29, ar~icia! marshes were most frequently associated with smalJ commercial
development sites. A/though t~ drainage area size range ran from 13.6 to 221.0 acres,
two-thirds of the catchment were less than 20 acres in size. Given the relatively small
drainage areas controlled, all Of the marshes (except for one) were lc~,ated off-stream.
Marsh s~face areas ranged from 0.03 to 0.75 acres. Roughly half of the marshes
surveyed were the aptly named pocket wetland variety (i.e., - surface area _< 0.1 acres).

Permanent pool storage volumes ranged from 0.17 to 2.30 inche.~ per impervious
acre. A/I of the marshes surveyed were of the surface release type. Only two facilities
provided ED control (both had a design 24-hr. ED period). The majority of the marshes
were classified as being hypereuizophic (i.e., - indicative of u~lestrable, highly
productive and nutrient-rich water). Maximum and mean marsh depth ranged from
1.3 - 5.0 feet and 0.3 - 3~ feet, respectively (Figure 30). Other backgrottnd hlSjlll81~
both listed below and presented in Appendix D.

¯ Age Range (yrs.): 1.4 - 3.8 (avg.. 2.4)

¯ c>.A. to 0.6.221.0
¯ Range of Permanent pool Storage Provided (in/impervious~ness acre): 0.

¯ No. with Multiple Cells - 1 2.30 (reed.. 0.50)

¯ Range in Marsh Pond Length/Width Ratio: 1.4.5.4 (av8 . 3.1)

¯ Range in Minimum Internal Flowpath Length (ft): 20 - 1443 (meal.*70)

¯ Marsh Surface Area Range (ac): 0.02 - 0.75 (avg. - 0.21)

¯ Marsh surface Area to Catchment Area Ratio (%): 0.3 - 7.1 (avg.. 2.3)

¯ No. of ~ Fenced. 6 (66.7%)

Water Quality Grab S~mpHns

The maior findings !tom both the art~citl marsh and wet pond grab ~pll.n8persons of t~e study are presented i.n Table 8. As seen tn Table 8, several obvious water
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Figure 29. Artificial Marshes: Background Summery (N=9)
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Figure 29 (continued). Artificial Marshes: Background Summary (N,9)      -
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Figure 30. Artificial Marshes: Maximum and Mean Permanent. Pool Depths (N-9)
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Table 8. Water Quality Grab Sampling Results:

- OArtificial Marshes vs Wet Ponds

- L
Faqtor/Parameter

~
I. Surface Area (ac)

Range: 0.02 - 0.75 0.1S- 4.9
1

Mean: 0.21 0.92

2. Permanent Pool Volume (in/imp. ac)
"~    2Range:. 0.17.2.3 0.2S - S.0Mean: 0.66 1.58

3. Tropic State Category (%):
Mesotrophic 14.3 8.3Eutrophic 14.3 91.7 "
Hypereutrophic 71.4 0.0 .

4. SecchS Depth (In.) _
Range:. S.9 - 5S.1 9.8 - @2 .Mean 22.0 2~.4

5. SurEace Water Temperature (’I:)
(Sept.. Oct., 1992)

2Mean: 74.3 84.2
6. Total Dissolved Solids (rag/L) -

Range:. 40-170 40. 220Mean: 84.5 102.5
7. Dissolved Oxygen (mglL)

Range:. 1.5 - 10.6 50 - 23.2
"

Mean: 4.6 10.9
8. pH

Range:. 6.5 - 9.1 6.6- 8.5Mean: 7.4 7.5
9.

Range:. ! 1.6 - 81.6 110 - SK4     -Mean: 38.9 30.5
10. Percent Surface AJga] Mat Coverage (%) -

Range: 0- I00 047.7Mean: 8.1 2~.4
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quality differences were recorded between the two BMP systems. Among these were:
L1.) the surveyed marshes were predominantly hYT>ereutroph~c; 2.) wet ponds tended to

be both considerably warmer and better oxygenated. One-third o~f the artificial marshes
failed to meet the 5.0 mg/L DO standard ~or Class I waters. No apparent correlation
was noted between marsh DO concer, tration and the amo~mt of emergent vegetation
present, 33 COz levels were higher m the artificial marshes, suggesl~ng higher

1respiration and decomposilaon rates in these systems, and 4.) the percentage of the
permanent pool area covered by floating algal mats was much lower m the marsh

2
systems. TI’Us may have been partially due to the proportionately higher amo~mt of
emergent aquatic vegetation generally present in the marshes.

Wl~le none of the ar~ficial marshes surveyed appeared to be anoxic, the lowest
DO readings were recorded at the pocket wetJand sites. Th~ fiad~g suggesls that some
of these systems are beLng pushed to the~ lin~it to breakdossm both external and Lntemal
orgaru¢ loads¯ The high CO2 readings aLso observed at the pocket wetJand sites par~ally
supports th~s line of reasoning.

General Performance and System Longevity

Performance

Field survey resuJts revealed that t2u’ee out of the nine artificial marsh systems 2were not working as designed. Two of the problem marshes were unable to maintain
thei~ design normal pool elevations because of pond drain leakage problems.
Conversely, the thu’d marsh experienced major dogging problems with its ED orifice,
resulting in a four foot increase in the normal pool elevation. It should be noted that the
rebar trash rack employed at this site provided little protection for the two-inch diameter
ED or/rice.

Another major leacLmg performance-related problem associated with permanent
pool depth was the highJy variable amount of emergent aquatic vegetation present. As
seen Ln Table 9, not one of the rune marshes surveyed met the MDE 75 percent emergentvegetation coverage guideline. Close examination of marsh depth/volume distributions           6

(Figure 31) revealed that at least four of the marshes were far too deep to permit the
establLslxment of even modest (40.50 percent) emergent vegetation coverage.

Based on MDE Wetland design gu.idelines, approximately 25 percent of the marsh
should have maximum dept.,s ranging from two to tl’~ree feet. However, as seen in both
Fi~nare 31 and Table 9, one-third of the marsh sites had maximum depths of 18 inches
or less. ThLs resulted m ah’nost complete emergent vegetation coverage with little or no
open water area provided. From both a biofiltration/water quality, performance and
wildlife habitat standpoint, a proper balance between open water and emergent
vegetation area Ls critical.

As previously incLicated, the majority of the artificial systems respected wereconsmacted off-stream Even though much of the sx~rvey period was drier than normal,
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Figure 31
ARTIFICIAL MARSHES: SURFACE AREA, PERMANENT POOL

VOLUME AND DEPTH-AREA/VOLUME DISTRIBUTION

Site Number and Permanent Pool
Percent ofSurface Area Volume Depth Range (ft) Percent of Surface Area(ac) (in/imp. ac) Volume (%) (%)

100.0%
¯ 0.10 0.17 1.6 - 4.0 0.0% 0.0% -

(R-2) >4.1 0.0% 0.CP/,

100.0%
¯ 0.03 0.50 1.6.4.0 0.0% 0.0%

(R-3) >4.1 0.0% 0.0%

¯ 0.02 0.50 1.6- 4.0 25.7%
(R-8) >4.1 0.0% 0.0%

<.1.5 75.0% I~+.,,+mmmm,,,e+.3%e 0.20 0.50 1.6.4.o z~.o% |~113.7%m-g) >4.1 0.0% 0.0%
<-1.5 36.0% ~’~ 32.1%¯ 0.04 0.60 1.6- 4.0 64.0% ~~67.9%(R-14) >4.1 0.0% 0.0%

<.1.5 40.0%¯ o.15 o.75 1.6.4.0 57.6./. 6o.1%(R-16) >4.1 2.2% ["J8.9%
100.0%<.1.5 lOO.O% I~~¯ 0.04 0.S0 1.6 - 4.0 0.0% 0.0%(R- 17) >4.1 0.0% 0.0%

O <,1.s ~.7,/, E.~ 26.o%0.75 2.30 1.6.4.0 44.3% i~ 63.7%(R-le) >4.1 10.0% I’-I 11.3%

<-I.5 40.7% I~~ 39.3%0.s7 0.20 1.6.4.0 56.0%(R-20) >4.1 3.3% I’--’]P 15.2%

9O
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Table 9. Artificial Mashes: Percent Emergent Vegetation Coverageu

~" Marsh Max.
Age D.A. Surface Depth Percent Emergent

e"
~ (w) (~) A--"rrr’~!"(’~ ~ Vegetation Covera~.e (%)

, . R- 2 3 0 IZ! 0.10 1.0 90.0

R- 8 1.8 0.6 0.02 2J 100~
R- 9 1.4 Z8 0.20 2.! 2~.0
R-14 1.8 2.8 0.04 2.8 2~.0

. . R-16 1.8 9.3 0.15 $.0 6.7
"- R-l? 3.4 2.0 "0.04 l.S 100.0

R-18 3.-8 44.0 0.7S ~ 0,0
R-20 3.0 221.0 O.b’7 $.0 0.0

~/$ite No R-14 was the onJy mar~h site where submerged aquatic vegetation was ob~e~ed.

the off-stream locations did not appear to have any real effect on desiign normal pool
elevations. It shoed be noted that at least three out o~ the eight o~f-~tream marshes
received some groundwater inflow. Also, the larger marsh sites seemed to generally
provide both better water quali~ control and far ~reater envirortmental amenities.

With regard to ED control, only one of t~ two ED marshes appeared to be
providing any real ED. However, because the marsh had its ED .orifice partiaUy
plugged, it was providing far more than the 24 houri of ED control h)r which it was
designed. In addition, most of ~ design storm storage in the marsh was lost due toa major increase m normal. pool height.

The age of the marsh system also strongly influences performance. For example,
it normaUy takes at least two or more g~wing seasons to nat’m’ally develop extensive,
dense beds of emergent aquatic vegetation; hence, plant densities n~my not provide
optimal storm!low velocity dissipation, bio~tration and pollutant upt,tke and wildlJ/e
habitat opportunities during this initial start-up Period. Both the start-up Period and the
tl~ea~ of creating undesirable plant monocult-ure systems can be reduced through the
arti.ficial intr~ucr~on o~ a variety of native wetland l~Lant species. Based on both field
surveys and review o~ as-bu~Jt Rle irU~ormation, it appears that no wetland plantings
were made at any o~ the n~e marsh sites surveyed.
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Overall, emergent aquatic plant diversity at the marshes was relatively poor.
Cattails were the dorrunant volunteer species present, typically comprising 70 . 90
percent of the emergent plant commu.mty. Phragmites was not observed at any site.

System Longevity

Results showed that four of the marshes had lost considerable permanent pool
storage via sediment and/or organic detritus build-up. It should be noted that the two
most severe cases were shallow pocket wetlands. Given their relatively small size,
without reg~ar sediment/debns removal and routLne inspection and maintenance of the
out2et control structure, few pocket wetlands would be expected to f~tnction as designed
for more than four or five years¯ Not surprLsmgly, a strong positive correlation r = 0.7SS
(p < 0.05), was recorded between average sediment depth and the age of the marsh.

In general, the incorporation of both a two- to three-foot deep sediment fort.bay
at the marsh inlet and a similarly deep area at the control struct~ure would improve
marsh longevity and reduce the need for frequent and highly d~sruptive
removal from the entire marsh botl~m. Alternatively, the use of a two-ceil wetim~d
design (such as the R-18 marsh site) should accomplish the same obj~’tives.

Performance, Maintenance and/or Structural Problems

As seen in Figure 32, over half of the marshes surveyed reqtth.ed some additional
vegetative stabilization of side slope and/or embankment areas..Although current
Prince George’s County design criteria require that an additional on... foot of depth be
provided for sediment storage, the majority of the marshes did not meet th~s criterion.
Other findings are listed below.

¯ On a volumetric basis, the amount of permanent pool storage provided
was the same for ~ land use categories;

¯ While the average length/width ratio of the surveyed marshes was slightly
over 3:1, minimum intema/Rowpeth lengths were generally very short
(median -70 linear feet). Th~ was particularly the ca~ for the pocket
wetland sites;

¯ Only ~ of the nine marshes inspected included a n~d.ntenance bench

¯ Three out of nine control or/rices lacked a protective trash rack. Of tbe
control smactures which had trash racks, five employed the rebar variety
and one used a perforated, vertical pvc pipe; and

¯ Four out of the nine marsh sites lacked adequate areas for future
sediznent dewatering operations. None of the as-built plans identified
potential on-site sediment dLspo¢~ areas;
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Figure 32. Artificial Marshes:Typical Performace, Mainlenance and/or Structural Problems
(N-9)
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Overall, artificial marsh maintenance condition was rated as follows (No. out of
9 sites indicated).

Poor - I (II.1%)
Fair 4 (44.5%)Good 3 (~.3%) -

Envimnmtmtal Attribut~                                                     ..

As seen in Figure 33, the average aquatic/wildlife habitat index score w~ 1.4
(low overall habitat rating). The relatively poor habitat scores were attributed to four
maior limiting factors: I.) small marsh size - the median surface ares of the systems
surveyed was 0.I0 acres, 2.) poor environmental location, sLx out of! nine marshes were
located either directly adjacent to high traffic paved areas, or in mowed open space, 3.)
high mean permanent pool depth, four out of nine sites had average depths _> 2 feet
These depths effectively restricted the pond bottom area available for the support of      -
emergent aquatic vegetation, and 4.) off-stream location, eight out of nine n~rshas were
hydraulica~Jy remote from open receiving streams.

With regard to wildlife, amphibians (frogs and toads) were observed at ave outof nine marshes. Native minnow species were present at two sites. Goldfish ~
were also observed at one marsh location. No mosquito larvae we:re observed at any         ~’-’~
of the marshes.
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-- Figure 33. Artificial Marshes: Environmental Attributes (N.9)

Factor                             Range

Percent of Water Surface Area (%)                       2
0 0                Z~ 0               $0 0               ~$ 0              ~00 0

’’ Open Water Area

,-, Percent of Water Surface Area (~)
go 250

Emergent Wetland
Vegetation

-- Coverage

~ Percent of Water 8urface Area II~/,)                        2
oo

Submerged A(lUatic    ~__ ,ooo’ Vegetation
,~ Coverage ......... ¯ ~"~’~

" Percent of Water Surface Area (,~)
, , 0 0 2g 0 SO 0

~ Floating Algal
Mat Coverage

Index

~egend

S5

R0055169



V
VI. Oil/Grit Separators .. 0

Background                                                                  L

Fifty-three oil/grit separators, representing approximately 29 percent of the total
constructed in the County since 1985, were inspected by COG staff. As seen in Figure

- 1
34, nearly three-quarters of the structures surveyed were less than two years old.
Oil/gnt separators were most frequently employed to treat parking ][ot runoff from small
commercial drainage areas of less than one acre. Based on the numlber of water holding

- 2chambers present, oil/grit separators were placed into one of the following categories:
l.) Type I - single wet chamber and 2.) Type II. two wet chambers., It should be noted     .-,
that the Type I separator is the older design type and under current b’WM design criteria
is no longer allowed. Over 90 percent of the separators surveyed were Type II’s.          .

All of the oil/grit separators were of the poured-re.p/ace variety (i.e., no pre-cast
Structures used). Current s~zang criteria requires that a minimt~m Permanent pool
volume of 200 ft.~/impervious acre of ctrainag~ be provided. Review of as-built file      ,.
i~ormation revealed that 33 of the 53 oil/grit separators provided more than the
mimrnum amount of permanent pool storage (Table 10).

Ad~tional background information is presented below and included in Append/x

, 2¯ Age Range 0.7.4.9 (avg. - 1.7)

¯ D.A. to Structure Range (at): 0.3 - II.3 (avg.. 1.4)

* Water Quality Runoff Volume Controlled: 0.5.in/imp.ac (assuming clean-

¯ Permanent Pool Depth Range: 2.0 - 6.8 (avg. - 4.7) out of 4x. 5x/yr)

¯ Permanent Pool volume Range (cu~t):

Grit Chamber 27.2. 780.0 (avg. - 204.2)Off Chamber 31.5 - 393.3 (avg.. 110.5)
¯ Avg. Storage Volume above Permanent Pool (ct~t): 218..7

U¯ Total Length/Width Ratio Range: 1.9 - 5.6 (avg.. 2.9)

¯ No. of On-Line Structures: 53 (100%)
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,_ Figure 34. Oil/Grit Separators:Background Summary (No53)

L

Age (yre) Land Ueee Controlled

’- Ty~
0 O- ~ 0 ~r~g~o, viii

2
3 8~

3~-~0

22 8%
i - 3 ~             Tyoe li

Drainage Arel (i¢)
Structure Type

O 0- 200 C
398~

2~ ]-~000
35 9~

Total Permanent Pool Volume (cu ft)           Conltructlon
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Table 10. SummarT:." Prince Georl~e,s ~_ounty Oil/Grit Separator Field Survey Results



-
- General Performance and System Longevity

_ Performance

Fifty-one (96.2 percent) of the oil/grit separators surveyed were working asdeslgned. When compared against all of the other BIVIP systems surveyed, only wet
ponds proved to be less trouble-free than oil/grit separators. Much of this success
attributed to both the simple design and rugged construction of oil/grit separators.

Although oil/grit separators were essentially problem-free, their long-term abilityto both trap and retain sediment, oils and grease and other pollutants was qtdte lint/ted.
As seen in Figure 35, neither the Type I or II oil/grit separator (nor the infiltral~on sump
pit) were particularly retentive of sediment over l~ne. The relatively poor long-term
trapping efficiencies were greatly assisted by the practice of loc~ting these structures on-

e stru.~ures surveyed were located d~rec~y ~on:lln.e, w_here they are
e~    ~’ ~-year rrequency storm flow-through. Under mrvutent flow-through

conditions, residual materials may be effectively resuspended and transported out of the
facil~ty. It ls also important to note that none of the oil/grit separators have ever been
maintained,

Results also showed that both the single wet chamber (Type I) oil]grit separator
and infiltration sump pit (also one wet chamber) were more retentive of
residual material than the Type II separator (Figure 36). Convenmly, the Type rr
separator was somewhat more efficient at both trapping and retainirtg oily sed~nent~
and floatable trash and debris.

Preliminary results suggest that sediment trapping performance may be more
strongly m/Iuenced by internal design features such as port and elbow intake end
locations than by permanent pool volume si~e or chamber geome~,. For ~ple,
correlation analyses revealed that a significant negative relationship, r = - 0.609 (p
0.05), exists between the percentage of fine sediment found in grit cJum, tbers and weir
wall port invert location (i.e., the higher off the bottom the less fine sedm~ent). In
addition it appears that extend.Lng the elbow intake end more than one to two feet below
the permanent pool may actually promote the undesi~’able concentration and siphoning.
off of smaller d~ameter sedm~ent particles. As expected, oil chambers generally
contained a higher percentage of fine sediment tha~n did grit ch~nbers.

_ All of the oil/grit separators had relatively high amounts of organic colloidal
material present m suspension m each chamber. Stonnflow monitoring results indicated
that a large po~on of thLs material is flushed out of the sm.tcm.re. In ad~lition, relatively
large quantities of emu.LsLfied oil were also observed in the discharge.

Limited stormflow monitoring of total dissolved soEds (T~,S) revealed nodifference between m/low and outflow concentrations. These results cortfizm that
oil/grit separators are generally ineffective at removing dJ.ssolved pollutanm. In addi-

"
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FIGURE 35 OIL/GRIT SEPARATORS AND SUMP PITS:
SEDIMENT TRAPPING PERFORMANCE

Mean Sediment Trapped:200 ~
(17) OIG TYPE I - 128.71b$1aclyr

~ OIG TYPE II - 322.51balaclyf
SUMP° P ITS---280;61bs/ac/yr-000

800 - ~-~.
° (2)

600

400 --- ’~ -- e_.) ...............

!! 20)
200 - ’,i ~;;~1 I

0.0-1.0 1.1-2.0 2.1-3.0 3.1-4.0 4.1-5.0 5.1-6.0
AGE (YEARS)

~ O/G TYPE I ~ O/G TYPE II B~I ;BUMP PITS
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Figure 36. OillGrlt Separators vs. Sump Pits: General Sediment Composition and
Relative Quantity of Oil and Floatable Materials Present

Average Compoaition o! Total Material Preaent

Oill~rll Type I Oil/Grtl Type II Inflltrltion ~ump Plt(t-Wet Chamber) (2-Wet Chamberl)
(N-26)iN-5) (N-48)

Avera0e Quantity of Oil In Sediment and Floatable Materiels Present



tion, dye test resuJts revealed that, under light rainfall intensity conditions, the minimum
- 0pollutant residence ttrne in oil/grit separators is generally Jess than 26 minutes. H~gher

L

inte~siry raL,~ali wouJd be expected to sig~icantly reduce tl~s residence ~me.
_

Concurrent dye test and stormwater discharge rate monitoring r~s~ts also
indicated that oil/grit separators do contain qtuescent areas where very slow, non-     -
u-~form water mixing and tua’nover occas. I~ fact, under light to m~xterate intermittent
rainfall concLi~ons some 30.50 percent of the dye was st~U visible with~ t~ sla’uctuze

1after 2.5 hours.

System Longevity
2

~; , ou/gnt separators are sl~Jcturallv ~z-liv==~-! u ........ and ruled
without                            _ Ion,, --__. ,~uwe~,er, =ata cJearJy shows thatroutine sediment and trash removal, this BlV{P rapidly lo~es its effectiveness ove~     -tune. In fact, resuJts indicated that, without maintenance, p~rformance drop=
precipitously after the ~u’st year. Again, the practice of locating these, structures Onotitte
is thought to contribute g~’eatly to both the resuspension and scou~ of residuai material      -

Performance, Maintenance and/or Structural Problems

main                           trash-r.ack related do88i,ng problems, ail of theitems such a~ plastiC" ~--,= ~=-~’~-a arotu~ the removal of sedi~tent and t1.oatable           2

cup= and wrappers. ~n order to reduce the 1o~ of redduai      .materiai, a sediment dean-out f~:luency of at least four times per year is stronSjy
recommended for all on-liae oil/Bzit separatot,=.

_ ~ -..,,~ ~

Environmental Attributes

’
lNon~. As expected, results from the field Lnvestigation revealed that og/gritseparators do not support any aquatic life. No aquatic worms, mosqu,~to, or midge fly           8

larvae were observed m either the water column or in the sediznent. ]It is thought that
the presence of og sheens, which cover the surface of the permm~nt pools, plus oll
contamination of the ~t effectively preclude theiz presence.                            ~w~

If properly maLntxin~, oil/grit separators do demonstrate some abi!ity to trap oil           ~
adsorbed to pa."ticulate material, sediment, leaves and a variety of floatable objectz;
thereby preventing thei~ disch~ge to ~cai streams.                                     I~
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- OChapter 5. Study Recommendation~

L

The recommendations which appear in this chapter represent a synthesis offindings derived from the three main study tasks, plus guidance obtained from
- ¢onsultat3on with both local and national SW’M and natural resource expert~. Both

1
general and specific criteria and techniques were iden~ied to improve the following: I.)
BMP water quality / quant=ty control performance, 23 system longevity, 33 maintenance,

2
- 4.) public safety, and 5.) envi~ronmental and aesthetic features. ~,k~"ond, both new

possible B~P practices and future research needs are discussed. Last, a list of possible._             BMP reU’ofit candidate sites identified through the field survey has been included.

For organizational purposes, the chapter has been arranged as follows: I.
Recommendations for Present BMP Systems, II. New BMP Practices and Future
Research Needs, and IZI. BMP Retrofit Opporttmities.

I. Recommendations for Present BMP Systems

A. General InfiltraHon System Recommendations

2

1.) Site Analysis. Per current PGDER criteria, a very rigorou~ site suitabilitystudy w~ch, at a rmn~num, includes BMP site spec~c :~il borings and
laboratory testing of soL[ infill=’ation/permeabRity ch&racteristics and depth

[to the seasonal kigh water table, is requ.tred. Results from this study
revealed that many ex,sting infil~ration faci.lities either failed or were notworking as designed due to poor initial site selection. In COG staff’s            B

opinion, any proposed infiltration site where groundwater is encountered
with, m 15 feet of existing grade is ~ghJy suspect, and is therefore not

~ comm.ended for such use. ALso, where i,,~, .......
~e soL[s analysis sh^,.=.4 .~ ...... ,-,=,===uon oasl.,1.,; &re propo~d.

- - ,,,~,~, u=~ermme the maximum tLlowzble s’urfac~
[ponding depth wkich w~l not conlzibute to premature soil surface

compaction.

- 2.)
Soil Boriags’ The practice of generally requiring only one soil boring per

l
infilU-ation site needs to be re-examined. In COG staffs opinion, one

_ boring should be required for every 50 feet of i~filtration system length. ’

3.) Pre-Treatment.

¯ l~ecause of their l~igh susceptibility to clogging, g~eater pre-t~eatment
controls axe needed for all m.fiJO’at~on systems. It is therefore
recommended that ext:raord~ary and redundant ,pre-treatznent           ,~
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_Ocontrol measures be required. The use of a small, stamp pit-sand          L

filter system for pre-treaUTtent control should be seriously
considered.

* Pre-treatment control(s) for dry wells, such as gutter guards andlor
sump pits, should be mandatory.

-
* The premise that infiltration basins do not requiire Pre-treatment

- 2
measures, because of the suspended solids fdlzalion provided by
their grassed surface, is flawed. Without adequa=te pre-treatment
control the bottom area of most basins wi~ rapidly seal, resuJting in
loss of infiltration capacity. Therefore, the incorporation of pre-
treatment control measures such as a lerge ~s~ ~ter strip,
gravel/sand filter, etc., is strongJy recommended.

4.) Construction Practices. In order to reduce the fikelihood of either ’-internal or external sediment contamination problem.s, inflllration
trench systems with grass filter strips and infiltration basins shoed

_not receive any stormwater runoff until a full, defuse turf h~
established. It is further recommended that the expor~l sto~

-reservoir portion of infiltration trenches be sealed w~ith 4 miJ plalti¢

2
sheeting throughout the turf establish~ient period.

on/Maintenance. Given the h~ghly f~g~le hattie of
~mutrat~on systems, roul~ne m.spection and mainten~tce is extr=meiy
critical. It Ls recommended that these systems be L~s;pected at least
two to four times per year, and preferably after a sig~tific~nt r~nfall
event.

6.) Observation Well C~p. Observation well cap specifications should
be standarcLized and the maximum number of types ~Llowed should
be restricted to no more than two or tl~ree. Whenever possible,
observation wells should not be located in high Iz~fic are~m of
parking lots, sidewalks, or private driveways.

B. Infiltration Trenche                                             -

1.) Stone Reservoir location. T~e a~ent prance of ~low~ng
ir~i.ltration trenches to be located beneath paved su~ac~, such ~
parking lots, should be seriously re-examined. To reduce the

-potential for costly maintenance and/or system recons~truction, it is
strongly recommended that the stone reservoir Portion !be located m

i04
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a  awno pe area and as dose to t~e gro~d s~ace as ~ss~b~e fi.e.,-
bottom shoul~ ~ wi~m 8 feet of ~e s~a~)

L2.) Stone Type. To reduce ~e possib~i~ of ~nta~ation ~om
residual stone dust, it ~ reco~end~ ~at o~y wash~ ba~ ~
gravel be petered for the stone re~oir ~on of ~e s~
(i.e.,. doubl~washed bluestone ~avel ~ not r~a~end~).

13.) Co~t~ction Pra~ices. ~n8 co~on, ~e ~m of ~e
i~a~on ~ench should genera~y ~ rot~ s~ as to ~u~ ~e

2probab~ity of im~al so~ compa~on (~ ~ e~avaffon ~
large, hea~ ~pment).

4.) Bottom S~d Layer FeaZe. A s~ ~ d~p ~t~m ~d ~yer ~
mandato~ for all ~en~es ~ ~ to ~ promoi~ ~r
and reduce ~e risk of ~ compa~on (when ~e ~r~ ~
with stone) S~ comp~ ~ ~ ~& d~i~ ~t~ ~
r~mmend~.

5.) Off-L~e D~i~ ~ order m r~u~ ~ ~e ff~uen~ ~ ~t
flow-~ou~ and ~e ~t~ ~/r~tmon ol ~id~
material, all ~t~e ~a~on ~ ~ s~p pi~ ~ho~d ~
¯ e s~p pit area loca~ off-~.

26.) S~p Pit ~der Pi~ ~bow. ~e s~p pit f~er pi~ el~
in~ke end should ex~nd do~ appm~ly o~e f~t ~low ~
no~ ~oI eleva~on. ~s ~aw~ dep~ apF~m m reprint
the ~st compro~ for r~u~g ~e ~o~t of s~nd~ ~,
oU and floa~ble matena~ siphon~ff mm ~e f~er
r~o~.

7.) l~pe~io~a~ten~c~ ~a~e of ~e~ f~o:~ ~~ ~
oU/~t ~parators, ~ sump pim w~ ~e loca~i on-~e s~d
~ ~~ and, ff w~t~, ~e~ut fo~ ~ ~ ye~.

8.) Pem~ent P~I Dep~ ~e r~~d ~ent ~I dep~ for
s~p pi~ ~ fo~ f~L

9.) G~s FUter Desi~ For ~a~on ~en~ s~ ~ pr~
~ea~ent ~ass f~ter s~ ~e foUo~g ~s filt~ d~i~ ~d
mamten~ce criteria ~e r~end~

a.) The slo~ of ~e ~ter s~p shoed ~ apF.ro~ly one
~rcent along i~ en~e len~ ~d ~ro ~nt a~ i~
~d~
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Ob.) The presently required 20 foot mJrdmu.m :filter length needs

to be increased, particularly, for those areas receiving high
Lsuspended solids loads. A minimum 50 £oot filter length is

recommended for all sites.

c.) Ideally, the mowed height of the grass should be 2,4 inches     -    1
taller than the maximum flow depth of the design water
quality storm; and

d.) The grass filter should be located in a sunny area. _k
2

10.) Pre-treatment Control Selection. Because of their lower overall
_maintenance requirements, sump pits are gener~ly preferred over

grass filter s~ips.

C. Infiltration Basins -

Recommended Design Chan~es. Because of the i~’a~ile nature ot
in/titration basins and their extremely high failure rate, water quatity
and quantity control can generally be acl~ieved more reliably with
other BMP’s. Given the present infiltration basin performance
shortcomings, the following design changes appea~, warranted:

a.) Future basins shotild include adequate pre-tream~ent control,
a stone infiltration trench area for basin dewaterin8, and
observation wells (See Figure 37);

b.) Ponding depth should not be so great as to contribute to the
compaction of the soi~ surface. A maxtmum ponding depth
of two feet is generally recommended; and

c.) Basin water quality storage volumes should be intentiortally
oversized to account for the eventua/tota~ los.,, of infiltration
capability. In addition, both a riser/barrel control structure
and pond drain feature are recommended.

D. Porous Pavement

I. Because of the inability to provide pre-treatme~t control ~or
porous pavement, and the system’s l’tigh maintenance
requirement and failure rate, the ~uture employment of this
BN~ is not recommended.

106
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Figure ~7. InH|tration Basins: Recommended Design Changes



E. Grass Filter Strip/Grass Swale Systems

Alternative liMP’s. Because of their limited ability to remove
dissolved pollutants, conventional grass filter systems should
be viewed as pre-tream~ent systems. In general, grass filter
systems are most effective when: 1) they are used in
combination wi~h other B/VIP’s and 2) their use is restricted to
relatively small, flat sites where ru.no~f vol~unes are not

2.) Site Analysis. A rigorous site suitabifity analysis, which
includes laboratory testing of soil infiltration/permeabil~ty
characteristics and s~tability for the intended grass cover
c~op, is recommended.

3.) Grass Selection. Grasses used in waist quality filter
strips/swale systems should have the following
characteristics:

¯ high stem density, well-branched top growth, and a
root system which is very resis~nt to temporary
inundation/flooding;

grass stems should exhibit a high resistance to being
’flattened’ by the design storm;

¯ should be an aggressive grower, tolerant of both
penocLic drought and nmoff carrying varying
concentrations of road salts; and

¯    should form dense sod. Avoid bunch-type grasses.
Recommended grasses include, but are not limited to, the following:

Ky-31 tall rescue, reed canary grass, redtop, and roughsta!ked blue
grass. Note, the preceding grasses can be mixed.

4.) General Design Criteria. Ln order to maximize the removal
of nonpomt source pollutants the following design criteria are
recommended:

¯ t~nderlying soils should have a high i~filtration rate.
An fc of _> 1.0 Lnches/ hour is recon~ended. It is
further recommended that the soils be tilled before the
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grass cover crop is established to restore ir~iJtration
capacity lost dur|ng previous grading operations;

L¯ grass filter systems should be constructed in sunny
locations;

¯ the filter strip shou/d, at a rr~nL’num, be as long as the
contributing Lmpervious area;

2¯ the slope of ~rass filter/swale systems shou/d be
nearly flat (i.e., . one percent bottom slope along its
entire length and zero percent slope ao’oss its Width).
Note, an underdrain system may, in some cases, be
desirable;

¯ for swale systems, relatively broad, minimum bottom
channel width to channel depth, ratio of 3:1 is
recommended;

¯ ~ water quaIit~ design sto|rm flow velodt/em
through the ~lter must be kept weU below I £3:~. ]t is
further recommended that the m~x~mum allowable
010 ve/ocity be less than 3 £p~

2
" the mowed height of the ~ass sholdd be 3-4 inch~

taJJer than. the maximum flow depth of the design

P     /or rous~stal~ed bJue~ass an’unanum mow height of 6 inches is generalJ
recommended Note ,~-~ ....... ,-, ..... Y
=,= ~= o~ a sac~e l~’-t~,pe mower         Y --

Swale Systems.

¯ In order to ~mprove the performance of swale systems,
a series of notched or ported low head checkdams
12 inches ~igh) shoald be incorporated into their
design. Note, the maximum recomar=anded pond~g
time of runoff backed up behind the checkdams is 12
ho~s. ALso, ~e area around each checkdam needs to
be properly armored with stone.

¯ For both maintenance and long-term system desiE;n
performance reasons, ea~-th and/or stone checkdams
should general/y be avoided.

Z09
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Designers should seriously consider mtegTat~ng
redundant pollutant removal enhancement features,
such as stiJling basLns, stone ir~il~ation trenches,
and/or checkdams, into their swale systems.

6.) Inspection/Maintenance. It is recommended that grass f’dter
strips/swale systems be carafuJly mspecteci se~sona~y and
preferably after a significant raLnfag event.

Routine maLntenance should include: the immediate
repair of newly formed chanaeLs or 8~d~es,
reseeding/sodclmg of bern spots, removal of trash,
leaves and/or accumuJated sedLment, and the control
of woody or other undesirable veget.ation. Ln add/lion,
the fiJter strip may requ~e periodic mechanical
aeration to restore infi/lzation capacity. P, outine
fe~tion ~nd/or use of pesti�ides Ls stron~y

7.) Signage. The ~ass Falter/swale system shouJd
,signage so that it can be readlJy dist~--~,--jh~.ve propel.

addll=onal, minLmum 10-t2 that
foot wide ]buffer strip beincorporated ialo theb. design. ThLs buffe;r stzip could be

planted with a vaziety of food produci~
rd~’ubs and/or native wildflowers.

9.) Mi~ell~eons. A.s-buiit plans should include certLficatimt of
the type of ~ass cover crop used.

F. Extended Detention Dry Pond=

1.) B=Ic El:) Deslga, Results f~orn this study revealed that
|~ge percentage of ED d~ ponds fa~ed to m=.~t theLr design
ED penocL What is badly needed Ls a new ED control system
which i.s tn, dy capable of provicLmg a mmm~um of 6 - 12
hour3 detention over a broad range of storm-size and ral~alJ
intensity concLit~ons. One possible design Lmp~ovement
employment of a proportioning weLt-type system (Fig~.e 38).
A second alternative Ls the greater use of gate valves, which
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Figure 38. ED Control Orifice: Conceptual Proportioning Weir Outlet System         L

St~lel plate bolted
2 feet omo face of rilll’

Minimum 2’ width

Bottom slot control . small.sized, low intensity rainfall/storms

Middle and bottom slots, for medium.sized, moderate intensify
rainfall/storms

Full slo( control . for larger, less frequent s~orm evems or high
intensity rainfall storma

i
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provide ~reater operational flexibility in adjusting ED times.
However, even these conl~’ol improvement features carmot
completely compensate for a release rate based on a single
size storm event.

2.) ED Calculations. Although the present one-year 24-hour
frequency storm inflow/out-flow centroid method for
calcuJatang ED time is an improvement over the old
’Kerplu.~’ method, it too is deficient in that it is unable to
accurately estLmate the volu~e of rl~off produced by storms
of smaller s~ze or d~ferent intensity levels. Further research
in this area is needed.

3.) On-Stream Locations. For on-stream ED d~.~, ponds which
serve large drainage areas, design consideral~Jon needs to be
given to the removaJ of sediment deposited within the
upstream channel network. Without proper design and
maintenance, there exists a strong probability that an erodin&,
braided channel network cou/d develop. (.~d vehicuLtr.
access to these areas Ls essential

4.)
Micropools. Micropools shouJd be sized on the basis of bothexpected armua~ sediment deposition rates and design
sedL’nent-removal frequency.

5.)
~Pond Drain." Because of the high probability of dogging and

hence ponding, ED dry Pond design shouJd i:ndude a Pond
dram feature.

6.) Trash Racks. The horizontal perforated PVC pipe and gravel
jacket system shouJd be dropped in favor of a verl~cal
slotted/perforated standpipe or vertica/perforal~.~d haLf-round
CMI~’tYpe trash rack. However, whenever possible, a
m-ic~opool/mmi.wet/and system with either a partiaJJy
submerged hood or rever~ slope pipe is s~he pr~erred
approach.

7.) Maintenance Access. Good vehicul~r access to key ED dry
pond component areas, such as the trash rack/mi~opool and
pilot channel(s), is absolutely essenl~aJ.

8.) Inspection. ED dry ponds which control high trash/debris
and/or ’sediment-producing land uses should be inspected on
a monU-dy basLs (or a~ter each maior storm event).
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9.) Perforation Size. The minimum accep~able Perforation s~ze

Loper~ng for trash rack/anti-clogging systems should be 0.75.
l.O inches diameter.

10.) Minimtun Orifice Size. The existing I’~;DER minimum two.
inch diameter ED orifice sizing criterion works in the field
and should theretore not be changed.

11.) Internal Howpath Length. ED dry pond systems shogld 2l~earure a design which ~ the flowpath lengt~
between the stormwater L’dlow point(s) and the
oudet/contro! structure. A minimum 3:1 pond length/width
ratio is further recommended.

~"°’,,~r,er/�~oss-sectional area reqt~ed to achieve ED
control, conventional ED dry ponds are not reconunended for
sites having, ~amage areas o~ less than 10 acres.

13.) Shading,. To reduce potenti,xl downslzeam therma/problewa,
both piJot and out,all charmeb should be shaded to th~
greatest extent possible.

2

.... ~’~ m a torested area, the ~d.sl~-tg forest must ~
evaluated for flood tolerance, in general, priority forest
retention areas should be ~voided.

I~5.) Landscaping. To improve both wildli~ habitat value and
aesthetics, £D ~ ponds should ~enerally b: landscaped
native tree and shrub spocies, with

16.) F’rsonomics - Place valves, manhole covers, steps, platforms,
etc., w~thm s~fe and easy reach. Reduce v,mda/ism potential
by properly 1muting access to the control sU’ucture and ie
appurtenances (i.e., lock up).
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- V
G. Wet Ponds and Artificial Marshes

- 0

LWet Ponds

13 Permanent Pool Volume. The present 0~ inches of
-permanent poo! storage per impez~dous acre

1reqmrement shouJd be in~e¯sed ¯nd modified to include ¯
muJ~iplier, land use intensity/imperviousness level coefficient

-
2

to account for anticipated incTeases in pollutant io¯dings. It
is recommended that the minimum per~nanent pool stora~,e
reqmrement for all wet ponds be set ¯t l.O inch/impervious
¯Q’e.

2.) Permanent Pool Depth. Approximately 10-20 percent of the
permanent pool are¯ shou]d be less than 18 inches deep, and
should include a m~mum 10 foot wide by zero to 12 inch
deep aquatic bench system. All wet ponds shouJd generally
have ¯ maximum depth of between 4-8 feet. However, where
game fish are planned to be introduced, the maximum pond
depth shou/d be ¯t least six feet.

3.) Suzface Azea. The minimum wet pond surface are¯ to
2catdunent area ratio should be one percent (50.0 percent of

the ponds surveyed had ¯ surf¯ce area ratio of ~.I.0%).

4.) Extended Detention Control. It is strongly recommended that
/wet ponds serving ~arger sites, approximately 50 acres or

greater, include a minimum of 6-12 hours of ED storage
volume (for 0.25-0.50 inches of runoff/impe~rvious ¯cre) above
the Permanent pool

5.) Pond ConfiBuzaflon. A minimum 3:1 pond |ength/width
ratio is recommended. [n order to reduce potential short-
cU’cu~l~ng problems, storm dr~-~ ou~al/s should be
strate~caliy located so as to maximize flowpath length within
the pond. internal flowpath length can often be ~
Lhzough the employment of earthen berms or bah’les located
w~th~n the permanent pool. Ln addition, the use of ¯
multiple-celled pond configt~ration should be considered as
an option for reducing both potential short-~rcui~,tg and
tu~bu.ient flow problems.
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V
06.) Release Depth. As a rule, wet pond.~ should withdraw water

L
at or within 18 inches of the sua’face, l~id-level and bottom
release locations are generally discouraged because of the
strong possibility of discharging water with poor DO/water
quality characteristics downstream.

7.) Sediment Storage and Removal. Sediment storage volume 1sizing should be based on both expected annual sediment
deposition rates and design sediment-rear,oval trequency. The

2employment of a sediment forebay are,a or alternatively, a
multiple-cell con!iguration is recommended. In addition,
whenever possible, future wet ponds should include adequate
on-site sediment dewatering and dispos,,! areas.

8.) MaIntenance Access. A 10-12 foot wide maintenance bench
should be provided so as to allow full vehicular access to
both the outlet/control structure arel, and to at least one
other side of the pond. Maintenance ao:ess road(s) should
have a grade of less than 12 percent.

9.) Trash Rack/Clo~ing Redu(tion Systems, Field survey
results indicated that both the partially submer~ed vertical

2hood and the submerged, reverse sloping ED pipe-type
systems were far superior to the rebar design trash rack and
should be the required approach.

103
Aquatic and Terrestria/Planting~" 8oth equatic and wildl~

habitat and pond aesthetics could be sign.Lficantly enhanced
through the Systematic int;’oduction of native plant materials.
Pond plantings are strongJy encouraged so as to reduce the
potential for the creation of monotypic cattail stands.

11.) Longevity of Control Sb’uctures. The use of concrete risers
and barrels is the correct approach m~d should be a
requirement for all future wet pond and ar~cial marsh
systems.

12.) Pond Location. Off-stream ponds and marshes appear to
perform their water quantity and quality control duties as
well as those located on-stream. Each choice of location
both environmental and water quality trade-offs. Where the
treatment of both baseflow and stom~’low is desired and
where wetlands/receiving stream-related issues (such as
thermal regime alteration) are not critical, the pre/erred
approach is an on-stream system.

¯
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13.) Signage. Both wet ponds and artificial l.~arshes should be     -
O

posted with an i~ormation/warn~ng sign prohibiting

’- L
swimming, ice skating, diving and/c,r other activities
considered inappropriate or dangerous. It is further
recommended that the posting of a small, companion
environmental education sign also be cor~’sidered.

14.) Fencing. The use of fences around wet ponds and marshes is     _ 1generally not recormnended. However, where deemed
necessary, a wooden spUt-ra~ fence with a dark colored chain

2link backing is preferred over the t~adJtiolnaJ five foot high,
ga|van~ized chain ~ fence.

15.) Safety Features. To lessen the risk of accidentally falling into
deep water areas, all retention pond systems should be
designed with both wide aquatic shelves and
safety/maintenance bench features.

16.) Forested Locations. When a wet pond or a~dficial marsh i~
proposed to be located in a forested area, the exisl:kng forest
must be evaluated for flood tolerance. In general, priority
forest retention areas should be avoided.

17.) Shadin8. To reduce potential downstream thermal problems,
2both inflow and oul~low chanaeis should be shaded to the

greatest extent Possible. - ~- ----,~

18.) E~onomics. Place valves, manJ~le covers, steps, platforms,
etc., with.m safe and easy reach. Reduce vanclaHsm Potential
by properly Lmuting access to the con~-ol si:ruct~re and its
appu,rtenances (i.e., lock up).

Artificial Manhes

I.) S~rface ,4a’ea. The minimum marsh surface area to catchment
- ~’~area ratio should be two percent (Note, 55.6% of the marshes

surveyed had a surface area ratio of (~2%). A htrger manh
~Jsurface area ra~io is recommended for high nonpoint source

"-Pollution generating land use areas (e.g., - larl~e commercial
and/or industrial sites).

2.) Permanent Pool Volume. The present 0.5 inches o/
permanent poo! storage per impervious ac~e sizing

r
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V
requirement should be modified to mclude a multip/ier0 land
use intensity/imperviousness level coefficient. As currently

Lenvisioned,’the proposed minimum permanent pool storage
volume would increase incrementally with mcreasL, Ig level[
of site trnperviousness/pollutant loads.

3.) Permanent Pool Depth. Approximately 50-70 percent of the

1permanent pool area should be less ttu~n 12 inches deep, end
should include a minimum 12 foot wide by zero to six inch
deep aquatic bench system. ~nallow, v~riable depths are

2reqmred for the establishment of a well-balanced emergent
plant community. The remainder of the permanent pool area
should be less than $ feet deep. A large pocket of deeper
water (between 2-5 feet deep) is rec~n’tmended for both
marsh inlet and outlet areas.

4.) Extended Detention Control. It is strongly reconunended that
arRficial marshes serving larger sites, approximately I0 acre~
or greater, include a minimum of 6-12 hou~rs of El) storage
volume (for 0.25-0.5 inches of runoff/impervious acre) abov~
the permanent pool.
fet i en rail r rnm nde . In addition, either a ~1~
valve or proportiorung-type weir should be employed.

25.) Marsh Config~tration" A minimum 3:1 pond length/width
ratio is recommended. In order to reduce potentiaJ short.
circuiting problems, storm dr~n ouffa/ls shou/d be
strategically located so as to. maximize flow path length
within the marsh. As previously indicated, internal flowpath
length can o~tea be m~ximized through the employment of
earthen berms or baffles located within the permanent pool.
In addition, the use of a two-celled marsh confi~,uration
should be considered as an option for redu~ng both potenl~l
short-circuiling ~nd tttrbulent flow problems.

6.) Release Depth. A surface release design l[ gener~ly
recommended for all a411ficiaJ n~u’sh systems.

7.) Sediment Storage and Remov=l. Sediment storage volume
sizing should be based on both expected am.~ua~ sediment
deposition rates and design sediment-remov=l frequency.
Field survey results susgest that for most marsh systen~, the
presently required one foot sec~nent storage volume may be
filled within the space of 5-7 yean. Where possible, a 10-year
sediment removaJ schedule is encouraged. For =11 marsh
systems, a sediment forebay or a two-wet celled cortfiguralion
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is s~rongly recommended. In addition, whenever possible, all
0future marsh systems shodd include adequate on~i~

sed~en( dewatermg and ~s~sal areas.
_.

8) ~aimenance Access. A 1~12 f~t ~de ma~enance ~n~
shoed ~ provided so as to aUow f~l ve~ a~ m

_bo~ ~e ou~et/con~oi s~uc~re area and to at le~t one
o~er s~de of ~e marsh.

9.) Tt~h Rac~Clo~8 Redu~ion ST~tem. Field su~

2
res~ indicated ~at ~ ~e p~y submer&~ ver~
hood and ~e submerge, rever~ sloping ED pt~

_systems were far su~or to ~e re~ d~i8~ ~h ~a~ ~d
shoed ~ ~e req~ appr~

]0.) Aq~tic ~d Te~=~ p]~. ~ aqua6c and ~ -habitat could ~ si~~y e~l ~ough
systema~c m~u~on of ~ve p~t m=~.
plan~ ~ 7-10 ~bve emergent s~

Oil/Grit Separators                                           -

2
1.) AJternatlve BIglP’s. Given their limited pollutant removalcapability and need for frequent costly maintenance, the .....

employment of oil/~it separators is generally not
recommended. As an alternative, the F’GD]F..R Watershed
Protection Branch shotdd seriously entert,xm U.~e use of sand
fi|ters.

2.) Off-Line Location. Al/ of the sl~uctttres surveyed werelocated directly on-IRe, where they are subject up to fu!l I0-
year frequency storm t’low-tl~rough. Under t~bu/ent flow
condibons, residuaJ materiaJ may be effectively resuspended
and ~’ansported out of the facility. Per recent PGDER criterLa,
alJ future oi|/g~it separators must be located o=~f-line.

23.) Inspection/Maintenance. None of the oillgrit separators
respected in the study have ever been maintained. Ln order
to reduce the loss of residual material, a secLiment dean-out
frequency of at least fou~ times per year is
recommended for all on-lLne oLl/grit separators.

118                                                    ~’~
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4.) Reduction of High Flow. Through Rate. The relatively short
poUutan/ residence tim~s in these passive gravitational
settling systems is generally insu~ficiel~t for the removal of
most silt-sized particles. In order to settle the major portion
of this matena|, a minimum 45-60 minute residence lime

¯ Y be d~ffic’uJt to achieve witho
s,gnff, cantly increasing storage capacity and r~tu~cin~
discharge rate/outlet orifice size.

5.) Internal Location of Ports and Elbow intake End. Result~
indicate that the invert locations of both weir wall ports and
the elbow intake end sU’on~Jy i~fh/ance sediment
settling/retention dynamics. It appears that extending the
e|bow intake end more than 1-2 feet below the permanent
pool may actually promote the undesi~’able concanla.ation and

  ho.nmg-off of smaUer secLimant part/des.nerezore, a one foot withdrawal depth is recommended.

6.) Suspended Solids Part|de Size, Colloidal
Emulailied OiL The present oil/grit separator design
operates under the assumption that oil floats at or ne~ the
water stuface and that an inverted elbow ext~d~g three ~eet
be|ow the normaJ pool ~ ~’ap and n:tam most of th~
material. Both fieid and Literatuze sun, ey results/rid|care that
a large portion of the oil in tu’ban nmo~f b; qu~ddy adsorbed
onto fine sedLment. Furthermore, oU which is
emuJsified state tends to remain in suspension and is not
effectively ~’apped by an inverted elbow. Important|y,
overall oil/g~’it separator performance is additiona/ly
hampered by the fact that much of the suspended solids are
comprised of silt and day-sized inorg~u~c p,mir.Jee,
colloidal organic matena/. Removal c~ the preceding
materi~Ls through conventional gravitational settling is
difficult, ~f not impossible to achieve. Thus, the next
improved generation of oil/gnt s~parators wil/ need to
include some type of additional filtering component, such
a sand filter element, in its design.

7.) Coalescing Plates. Given their" high cost and high associated
maintenance, the use of internal coalescing plates for
improving oil/grit separator perfor~nance Ls not
recommended.
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" V
8.) Monitoring Needs. Additional performance monitoring of -- O

od/gnt separators is needed to ~er quan~y ~llu~nt

L
removal eff~c~en~es and to    ’ .

provide ~o~a~on n~s~ forthe iO~ula~on o~ possible desi~ ~mprovemen~ and r~ofit
chan~..

I. D~ Ponds

1,) ~te~Hve BMP’~ ~a~ o~quality ~ne~i~, l~t~ s~e~
and ~h ¯mamtenan~ r~emen~, ~e ~,~e emp/o~nt .
o~ ~ ponds is not r~end~. ~tem.a~ve repla~t
8~s in~ude: a~fid~ ~h~, ~t ~n~ ~d ED ~     ..
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II. Alternative BMP’s and Future Research Needs
O

LAlternative BMP’s - Sand Filters

Given both performance and reliability shortcomings of cm’rent oil/~rit separators
and infiJtration BMP’s, the employment of alternative SWM practices merits serious

1consideratio~ This is particularly the case for small catchment areas of less than 10acres in size; where the employment of more traditional BMP’s, such as wet ponds,           2

artificial marshes, and/or ED dry ponds, is often neither feasible noj,. desirable.

Having carefully evaluated several possible alternative BMP systems, it is COG
staff’s opinion that sand filters represent the most flexible, reliable and affordable
alternative. This conclusion is based on the following facts: 1.) sand filters have been "
successfully employed for several years in both surface and underground SWM
applications, 2.) they have a proven ability to provide water quality control for small to
medium size drainage areas, 3.) the pollutant removal efficiency of these systems is
generalJy moderate to high for most stormwater constituents, 4.) vi,,~-a-vis irurdtratlo/~
trenches or basins, sand ~ters are generalJy both far more resistant to clogsing, and in
the event of system failure, easier and cheaper to rehabilitate, 5.) samd filters can be
coupled with either dry surface detention or underground pipe storage to provide full
stormwater management control, 6.) on a volume-of-rus~ff treated basis, sand filters can           2
be more econorn~cal to construct than either infiltration trenches or oil/grit separators,
7.) the removal and disposal of accumulated surface scum and contaminated sand does
not require elaborate and/or costly procedures or disposal sites and 8.) sand filters pose
no groundwater contamination threat. For all of the above reasons, it is stronsly
recommended that sand filters, along with infiltration trenches, be considered as the
preferred BI~[P for small development sites with catchment areas of 1t) acres or Jess.

Future Resear~ Needs

During the course of the study, it became evident that additional BMP researchis needed in at least two major areas: a.) comprehensive performance monitoring of
oil/grit separators (to provide information necessary for the formulation of second

9
generation desigrt improvements, possible retrofit mocLLfications of existing structures,
and enhanced maintenance and residual material disposal practices) and b.) development
of improved ED ca/culation/methodolosy and control systems (w~ch can provide
greater ED control over a broader spectrum of storm scenarios).
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Ill. BMP Retrofit Opportunities

" O
Based on field survey findings, COG staff has identified several existing BMP sites ~ Lwhich appear to be likely candidates for future retrofit work. Presented below, in

tabular format, are preliminary retrofit recommendations for 15 sites.

1Table 11. Candidate BMP Retrofit Sites - 2Site
BMP

Prelixr~yNo. Name Type
Re~o~m~enda~lon~

1-43       Tick Tock Plaza     Infiltration Basin     "    Excavate to convert       -
to artifidai mar~K

Stabi/ize side slop~ ¯
with combination af
gr’~s and shrub

1-44 Park Virginia Manor Infiltration Basin
¯ Excavat~ to convert 2to artificia/mar~h.

¯ Add conch.ere riser
to ex. bar~l. _

/
G-10 Decatur Heights Oil/Grit Separator    ¯ On an experimen~l

basis,, add a small
sand filter
component to the

(ouffaO.l chamber).
R-16 Stanallen Estates ED Artificial Marsh ¯ Replace e~c rebar

either a vertical
hood ,~. revers~
sloping pipe             -
system.

r
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T~ble 11. Cont’d V

Site B MP PreliminaryNo. Name Type Recommendations
L

R-IS Tantallon Square Artificial Marsh " Regrade shoreline
m’eas so as to create
aquatic benches. 1

" Perform aquatic and 2terrestrial pond-
scaping.

R-22 Dontrine Pond #2 Wet Pond ¯ ^dd ED control
feature.

¯ Replace ex. ~
mesh trash rack.

R.24 Montpelier Hills Wet Pond ¯ Remove sediment
deposit/excavate to
maximum 6 ft.

2Add ED conlzol
feature.

E-3 Den Lee Park ED Dry Pond ¯ C~mvert to ED
a~icial marsh vi~
ex(:avation.

E-6 Lowes of Bowie     ED Dry Pond ¯

E-12 Inglewood Business ED dry Pond ¯ Add gate valve to
provide &reater ED
control

feature.

¯ Replace ex. bar-type
trash rack with a
ver~cal hood.

]23
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Table II. Cont’d

Site
BMPNo. Name Type Preliminary

Reco~nmendat|ons
E-14 Montpelier HJJ/s #3 ED Dry Pond

* ,Acid micropool
featture.

¯ Replace ex.

sta~:lpipe system
wi~h eilhe~ a
vertical hood or
reverse sloping
pi~x~.D-]        Branch Ave. Plaza

Dry Pond           "    Convert to ED

¯ Per~:)nn
p°ndscapin8"D-9     McL Corporate    I:)¢X Pond

Center " ditto

D-10 Newport Towne Dry pond
" dittoD-11 Parcel "D’ Addition Dry Pondto Pleasant " ditto
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Glossary of Terms

Aquatic Bench - A ten to fi~teen foot bench around the Lnside perimeter of a permanent
pool that is approximately one foot deep. Normally vegetated with emergent plants, the
bench augments pollutant removal, provides habitat, conceals trash and water level
drops, and enhances safety.

Biochemical Oxygen Demand - the quantity of oxygen utilized in the breakdown of
pollutants via bacterial, hmgal, algal, and/or other biologically driven processes, as weU
as, through chemical oxidation.

Eutrophication - the process through which bodies of water genera~y become more
nutrient-rich and biologically productive.                       ¯

Exfiitration - The downward movement of runoff through the bottom of an infiltration
BMP into the subsoil.

Extended Detention - A stormwater design featu~,e that generally provides for the
gradual release of a volume of water (0.25 - 1.0 inches per impervious acre) over a 6 -
40 hour period to increase settling of urban pollutants, and protect channeL= from
scouring flows.

Macroinvertebrates. animab without backbones that are large ellol~gh to be fetal/ted
on a U.S. Standard No. 30 sieve, 0.,595 nun openinsZ"

Secchi Disk - a 20 cm diameter disk with four equal-sized, alterneting white and black
colored areas used for the approximate evaluation of the transparency .or clarity of water.

Sump Pit - A single-chamber oil/grit separator used to pretreat rtu~ff before it enter~
an infiltration trench.

Trophi¢ State - refer~ to the productivity/nutrient status of a water I~:~:ly. In general,
marshes, ponds and lakes are placed into one of four categories basedl on the following
characteristics:

¯oligotrophic (low nutrient loads and/or biological productivity)

¯ mesotropllc (moderate nutrient loads and/or biological, productivity)

¯eutrophic (high nu~ent loads and/or biological productivity; generally
viewed as being an u-qdestrable condition)

¯ hypereutrophic (excessively high and undesirable nutrient loads and/or
bioiogical productivity.
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Floatables and Oily Residual Material Indices 0

A cluaJ~tat~ve index measuring system, based on visu,xl estimates of
L

both the amount of floatable materials (plastic cups, wrapl~rs, etc) and oil-
in-segment present in both oi//g~it sep~ators and irritation sump pits,
was used to standardi~ field observations. The indices featured ~ I-~
descriptive scale system. ~r~ra/ observed field �onditions and
corr, espondin~ index va/ues ~re describe/below.

2

I. Flo~tabl~

Percent of Permanent Vm~°al Po/nt

21-35 Light 3~
23fi-S0 Moderat~

IL Oil-in-Sedlmem

Residual Material
~

Verb~ Point

¯ No oily ~, no oily sm~ll, Non~ 1~do~ not leave oil stain on hands

¯ re,.,/ught oUy,~,se, uttu, Very ~,ht ZO I’/
odor, generally does not stain U

¯ Light oily discha~e when disturbed,Lightfaint oily odor, ~eneraUy sta/rm

¯ Modera~ oily ~ (6ozes out Modem~ 4.0freely), distinct odor, stains

¯ Heavy oily dLscharg~ (f~t’e-flowing), Heavy ~.0very strong odor, s~
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B. Substrate Fouling ~
0

In order to qualitatively assess organic carbon, nutrient and’~ L
sediment loadings, CC)G staff visually examined the stream substrate for

...evidence of the following: a.) patinas of silt/fine organic material and/or
algal growth on the surface of stones and b.) slime coatings o~ the

1
underside of stones. The stream assessment protocol employed in th~

-study involved the inspection of 10 rocks (l,xrge gravel or larger alzed

2
material) per riffle. In general, three or more riffles were ex~nined per
BliP/receiving stream site.

A relative substrate fouling index based on a 1-5 descriptive scale
was employed. Under this system, the 10 storms were composited into on~
sample so that a single riffle score could be assigned. Scoring
dete~ as follows:

Approximat~ % of
Underside Sm-~�~ Verbal Point

0-5 No~ 1.0

__ 6. s vm, zo
16.2~ Ught 3.0
26-.50 Moderate 4.0

~ 51 I’~avy

Individual riffle scores were later averaged to produc~ one receiving
stream substrate fouling score per BMP site.

143                                                ’-
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V
Aquatic/Wildlife Habitat

L ’
A relative aquatic/wLidLife habitat index system, wl’ti�’J’t was based

on a descriptive sca/e of 1-3, .was employed in the study. Aa previously
stated, under this system a value of one represented a low habitat value

1concLition and a value of tl~ree indicated excellent site cortcUtions. Factors
u~ed in assessing ex2sting habitat conditions included, but were not limited

2
to, the following:

¯ size of BMP site/pond

¯ extent of human presence and tz~fic (e.g., - proximity to roads;
mowed areas, houses, etc.);

" size of water body/water source and amount of open water;

" type, size and age of su-’coundlng h:)rested

" water depth distribulion;

¯ percent of pond bottom ~rea supporting submerged aquatic
; 2vegetation (SAV) and emergent aquatic plants;

~.~.¯ observed vegetational community diversity, quality a~d quan~ty;

pr~ance or absence of downed trees, sna~ or otter habih, t
featu~s;

" water quality conditions; and

" observed faunal diversity

In genera/, the hishest habitat scores were associated with older,
large BMP pond sites which featuzed: suzround~g mature deciduous
forest; a large permanent pool size; near equal ciistribul~on between
shallow water, mid-depth and deep water areas; 10-50% SAV coverage;
large no-mow zones around the pond perimeter; and were jphysically
connected to a larger, natuzal riparian corridor area.

¯
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Depth to water table:

16. Rain Conditions During The Preceding ?2 Hours:

I?. Type of Pre-Treataent Provided:

18. Is An Observation Well Present?: Yes No ~/ - 2Observation Well Examination Performed?: Yes ____No -----

Is There Evidence of:

19. Inapprorlate Pondlng of water?     Yes       No

20. $Iow InEiltratlon? Yes ---.

2
21. Incorrect Water Flow Patterns? Yes

22. Clogging? Yes -- No/ "

23. Exceselve Sedlment/Debrls? Yes No__ __

24. Water BYPassing Facility? Yes No

25. Erosion at Intake/Outfall? Yes No
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Receiving Stream Condition

31. Drainage Area    t~.| acres Stream Gradient

.32. Estimated Stream Flow

Upstream ~’~"I ~’-o" £� Downs~rea~

We~ed Perimeter:_ u

~5. General Substrata Cospos~ion (%)
~r~: Boulder         Rubble

Gravel ~ "/, Sand ~

38, G%ne~ Aqua~i~/~ip6~ian Hab~a~

C:PGCBMPES 4
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~-
Prince ~orge’a County 0

~ ,,. ,ooo ...o. ~.... _~.~ ~.~.. L

I1~1"            ~. I~      I

,,

N~er, ~ and Size of Control O~i~g,:

,

T~ of Pond Drain Presen~

Aquatic Beth Presen~ ~ Yes

Is Pond Fenced? :        ~e~

T~e, ~cation and ~unt o.f A~atig/W~land Vegetation. es.~ t:
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R0055228



Type of Landscaping Present z

_ _
Wetland/Wildlife Habitat Value:

~i,~.
""    2
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3rd Chamber ~.                                                        ~

Presence of Und~sl:urbed 011 She.eta: (yes or no).                                 jr

~ z~t Ch. ~ 2n~ ,:h. ~ 3rd Ch.
Secchz Depth (in):
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Chamber-

Evidence of Leaking Joints o~ othe~ Wate~ Holdlng P~oblem(~):

Yes

Avg. Depth (in), Approx..~ of 8edtnents,(tine/coa=.se) Ind

O~ganics(plant material, oil, assocla~ed ~or).

...
3~d Chambe~~

I

~ho~o#~

~o:o~ ~/ ~ ~ ~~. r

R0055232



- V
-0
. L

Field Protocol For Oil/Grit Separators

1. R,,move manhole covers and visually inspect for: a.)presence ofsheen, b.)~ype and quan~i~y o~ £1oa~ahle ma~ariala present,
c.)height(in.) and quanCi~y o~ oll coa~Lnis on side walla.

2. Y~r~fy: a. ) ~ype o~ ~rash rack and b.)dAa~e~er (An.) and typee~(s) present.

H~asur~ Sec~h£ Oep~h(~n.) ~n ~h sr~1 ~d o11 ch~bers.

N~ure dep~h(~.) of pe~manen~ ~I ~ ~th gr[~ and oll ch~ber8.

Dateline sve~aSe depth(In.) o~ sedlmen~ la ~h ~i~ ~d oll ch~bers
(avg. o~ ~ measurements pe~ chamber).

Take 5 sedimen~ "sc~p" samples per ch~ber to ~o~ ~wo �~8ite
s~ples ( one �~pos£ge simple per wa~er hoZd~g chamber).
residu~l ma~er~81 p~esen~ ~n s~ples ~ go percen~ coarse gra~, f~e
grain, and organic mate~ial. ~ali~a~ively describe �olor, ~or and
~un~ of oil

~ 7. Visually inspec~ condition o~ s~o~ dra~ 8~ruc~ure(s) draining ~o ~he
oi[/~i~ separa=or. Record presence o~ absence o~ blocka~es, £I~
by’pass/shorc-circui~in~, andoveril] operating coadAtAon of ~he

8. Tcke 2-6 photos per o~i/gri~ separator and ~ecord pbo~o no. and
dascrip~on oa data

9. R(~place m~;hole covers.
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F~/LD PROTOCOL FOR ~NF[LTRATION TRENCH SYSTEHs WITH                       L
PRE-TRF..ATNENT S~r~p P~T$/O-G

1.) Remove manhole covers and observation weZ1 cap(s)
.

2.) Heasure depth o~ standing water (in.] present in bottom
observation ~el1(s). Calculate average depth (in.]. Zf wateris present, take sample From both well[s) and sump pit and                2

qualitatively determine water clarity.

3.) Inspec: sump pit for: a.) presence oF oll sheen b.) type and
quantity of ~ioatable materials present, and c.i height (im.)
and quantity of oil coatings on side

4-} Measure seccbi depth (in.| in sump pit.

5.) Neasurs depth (f~.) ofpe~anen~ pool in su~p

6.) Determine.average depth (in.) ,of se~aen~ ~ a.tm. p ~it (avg.
o~ 4 measurements pe~ chamber).

7.) Take 5 sediment ~scoop" samples from .sump pit to form one
composite sample. Categorize residual material Present in
sample as to percent tans grain, coarse gra~- ~d organic

2
material.

8.) Replace -a-hole covers and obse~vation ;ell cap(s:)
-
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~ a) RAser 8~�~u~s ~ be ~o~ �onc~e (Appe~ ~-24 E).

-- ~bber ~ke= Jo~n~s ~ ~A-seep �o11~ u ~r ~ C-361
"

�onc~e �~dle ut~ ~e esb~en~ ~. P~vL~e t �oncrete

b) ~d~ enb~en~ ~d side 81o~s ~ to be ~ feet horAzon~

�) All dm ~q~ 8 ~ o~ a ~’ d~p core ~rench below the
e~J~LnE ~d. ~o~e: ~e~ necessa~ o~ u de~e~n~the 8oAls en~. the �o~ tren~ n~ ~ to be ex:e~

_ d) For ~ bu£~ pus~ a con~uo~ s~ fl~. the ve~tat~
f~r ~s to have a 2 Percent ~8~ 8~ope to. ~�~ ~ f~
t~ ~e r£ser ~ea. ~ ~ip-~ap pAlot ch~el is to
P~Vid~ to Preven~ e~sion or ~e ~acA1Lty.
ve~ta~Aon Ls ~o be P~v~d~ ~o~ ~ pLlot ~el ~o
~om ~empema~e

. e) Soil bor~nE loca~Lo~ a~ to ~ sh~ on ~e pl~ v~ew, p~Lle

f) Zr the desi~ ~ncludes a Pe~en~ P~I, a pond dr8~ capable~ o~ dr~nAn~ the ~nd vL~ a 2~ ~ur ~t~e pe~A~ s~l
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g) De~er-~Lne the size or 90-derr.ee elbow pipe tha~ could pass
lO-yea: s~o:= discharge ~hroug.~ the s~�~ure ~lowin~

based on ~he lO-year smog. issue ~ha: ~he velocity head As ze~
~d ~e ~Aen~ ~ii be a: ~he va:er sumrace. ~e
~radAen: sh~l no~ be ~;he: ~h~ :~e proposed ~e. ~vLde
roo~ or ~:~bosrd £~ ~e HCL to the ~op slY.

~ener~iy all developa~s ~Iii be ~uA~ ~o at,~enua~e
~d 10-ye~ s~o~ usAn~ ~he ~olAo~ �on:~l
p:ere::~ o~e:) :

b) O~l~e facAZ/~y
�) Zn~Al~mstlon coab~ with "b" ~ w~ ~ othe: q~tLty

a~ent option is av~l~le.

s~o~wa:e: a~t~us~1on ~acA11~tes o ......... .s=o~ a::enua~Aon ~..~ ....... - ~Aea

_                                                      164
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INFILTRATION TRENCH WITH
LSUMP PIT PRE-TREATMENT

CONTROL

2
OUTFLOW PI~E PERFORATED

v~)

2
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F~GURE ~. SCHEMATIC OF O~L/GR]T SEPAR~,TOR                               0
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-
10/17 Field Monitorin8 of G10 Cont’d.

~bserva t/on/Measureme~lt

’ ’ " Photo ref. # 16 = green dye flowin~ out ot elbow;,
,.. 1524 Firs. " AU t~ee chambers bright green (ie .. full strength), complete
;-. mixing/stasis appears to l~ve been e,ddeved;

" " Photo tel # 17 = brlght gra~ dye In oil cherubs,
’" " 1530 Hrs.

" Discharge ~rom elbow Into outfall chamber is now 60.0 gal./rain
-- (discharge rate basicaUy unchanged horn 1520 I-I~.);

1532 Hrs. ’ " Photo ret. # 19 = ~raen dye in outtuil ,:humber

~
1539 ~ " Permanent Pool/Water depth: grit chaznber- 4’-10", oil chamber

4’-9", out~aU chamber - 12";
Note, 1 in. head difference between ~’it and oU "chambe~

¯ Av~. sediment depth: ~rit chamber. 3.0"(’rased on 4 mms~ts) oll chamber - 0.5"
_ 1543 Hra. * . RainfaU lntensl~ has slacked-off to very Ugh~ ddzzJe;

- 1550 I-~ " Disc~rge h’om elbow into ou~U chamber is 15.0 ~al/min.;

_ 1600 Hrs. ¯ AU chambers still bright ~

_ 1600 - 1620 Hra. ¯ Rain stopped. Li~e runoff entering O/G separator,

_
1620 - 1720 Hra. ¯ Raln~aU intensity modera~

.
1720 Hrs. ¯ Green dye still visible in grit chambe~r, but st~ngth greatly

reduced (approx. ;30% of maximum);

- ¯ OLI chamber is still green. Dye stran~h is approx. 40-50% of
maximum;

¯ Light t~ace ol~ dye sti// visible in discharge h~m elbow into
’ " outfaU chamber.
Sum

¯ Discharge kom elbow approx, the same as that of 1530 hr~

1730 Hrs.                      .¯ ,,                                       Closed aU manhole covers.
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KENNETH L. EDWARDS
! 99S MARKrr STREET

RIVERSIDE. CA 92501. I’~1B

RIVERSIDE COUN~ FLOOD CONTROL
AND WATER CONSERVATION DISTRICT

January 3, 1995

Hr. Gerard J. Thibeault %     .Santa Ana Regional Water
"-    "-Quality Control Board ;-

2010 Iowa Avenue, Suite 100 .. ~i
Riverside, CA 92507-2409 "

Dear Hr. Thibeault:                         Re: NPDES Permit Application

On behalf of the Riverside County Flood Control District and the Cities and
Countyof Riverside County within the Santa Ans drainage area, we are
submitting the enclosed application for the renewal of our NPDES municipal
stormwater permit. Our existing NPDES permit (Order 90-10.4), which expires
on July 1, 1995, requires us to submit for renewal 180 day.s before
expiration.

This application addresses the requirements listed in the our existing
NPDES permit and also addresses the October 11, 1994 "Municipal Stormwater
Resources Hanagement Plan Components" guidance prepared by the Regional and
State Board staffs. A similar application for permit renewal for the Santa
Hargarita area of Riverside County will be submitted to the San Diego
Regional Water Quality Control Board (RWQCB) by January 17,, 1995.

There are three items presented in the application that I ~ould like to
note to you in this letter as follows:

I. The area currently covered by the existing permit includes all of
Riverside County within the jurisdiction of the Santa Ane RQWCB.
We have, of course, been concentrating our efforts in the cities
and urbanized areas of the County. We wish to continue to focus
our resources on these ’municipal areas of greatest concern’.

Toaddress this objective, a set of criteria was developed which
denotes areas not within the jurisdiction of the permittees
(Federal and State facilities), excluded from coverage under the
stormwater program (agricultural operations), or not within the
intent of the municipal program (open space and vacant undeveloped
properties). Our application proposes that the new permit include
a reference to these three criteria stating that o~Jr programs need
not apply to them.

2. We have included in the application a proposed permit for your
consideration. The proposed permit is written to reference the
plans and ~ocuments that we have already developed during the
current permit period. This proposed permit (modified for that
area) will be presented to the San Diego RWQCB in order to promote
consistency between the two permit areas.
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EDWARDS

V
(~) 275. ~ 2~                 ~
(~) ?M.~S FAX

RIVERSIDE COUN~ FLOOD CONTROL
AND WATER CONSERVATION DISTRI~                               ~

January 3, 1995

Mr. Gerard J. Thibeault ~. ]Santa Ana Regional Water ..... _.
Quality Control Board

> 2
2010 Iowa Avenue, Suite 1OO .~ ’
Riverside, CA 92507-2409 -

Dear Mr. Thibeault:
Re: NPDES Permit Application

On behalf of the Riverside County Flood Control District and the Cities and
Countyof Riverside County within the Santa Ana drainage area, we are
submitting the enclosed application for the renewal of our NPDES municipal
stormwater permit. Our existing NPDES permit (Order 90-IO,i), which expires
on July I, 1995, requires us to submit for renewal 180 days before
expiration.

This application addresses the requirements listed in the our existing
NPDES permit and also addresses the October 11, 1994 "Municipal Stormwater
Resources Management Plan Components" guidance prepared by the Regional and

2
State Board staffs. A similar application for permit renewal for the Santa
Margarita area of Riverside County will be submitted to the San Diego
Regional Water Quality Control Board (RWQCB) by January 17, 1995.                    "     :

There are three items presented in the application that I would like to             ~
note to you in this letter as follows:

1.
The area currently covered by the existing permit includes all of        ~Riverside County within the jurisdiction of the Santa Ana RQWCB.
We have, of course, been concentrating our efforts in the cities
and urbanized areas of the County. We wish to continue to focus
our resources on these ’municipal areas of greatest concern’.

To

~

address this objective, a set of criteria was deve;loped which
denotes areas not within the jurisdiction of the permittees
(Federal and State facilities), excluded from coverage under the
stormwater program (agricultural operations), or not within the

9

intent of the municipal program (open space and vacant undeveloped
properties). Our application proposes that the new permit include
a reference to these three criteria stating that our programs need
not apply to them.

2. We have included in the application a proposed permit for your
consideration. The proposed permit is written to reference the
plans and documents that we have already developed during the
current permlt period. This proposed permit (modified for that
area) will be presented to the San Diego RWQCB in order to promote
consistency between the two permit areas.                                       ,,
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’
Mr. Gerard J. Thibeault -2- December 28 1994Re: NPDES Permit Application ’

3. Opportunities for coordinating some municipal stormwater programs
on a regional, State-wide and national level are currently under
consideration and may become available during the next permit
period. These opportunities currently include public education
and stormwater sampling. The application and the proposed permit
provide the flexibility for modifying compliance :programs in order
to join the coordinating efforts as they become evailable.

As noted in our discussions with Ms. Pavlova Vitale of your office,
additional implementation assistance will be needed for the permittees.
Following submittal of this application, we will begin preparation of
individual implementation matrices for each of the permittees. Two types
of matrices will be provided. The first matrix will identify all of the
compliance best management practices (BMPs), department(s) responsible for
implementation, references for program requirements, schedule and man-hour
requirements. The second type of matrix will be similar to the first;
however, it will identify for each department, all of the BMPs for which
they have implementation responsibility and the other information provided
in the first matrix. We believe that these matrices will "Facilitate
understanding and implementation of the permit requirements and the
municipal stormwater program.

Based on our conversations with Ms. Vitale, we understand 1;hat the specific
provisions of the application will be open to discussion and comment
through May of 1995. During that time we will provide any additional
information requested.

I would like to thank you and your staff for your continued cooperation and
support which you have provided to us and the other permittees in this
program. We look forward to working with you in the development and
implementation of the permit programs. If you have any Questions, please
call me at 909/275-1250 or Jason Christie at 909/275-1273.

Very truly yours,

KENNETH L. EDWARDS
c: Co-permittees                             General Manager-Chief Engineer

Bob Collacott
Woodward-Clyde

JRC:slj
rcfc\40?
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- V

,~ INTRODUCTION L
-- 1.1 MUNICIPAL STORMWATER NPDES PERMIT PROGRAM

,.. 1.1.1 Federal NPDES Stormwater Regulations

In 1987 Congress enacted the Water Quality Act (WQA) which amended portions of the
Clean Water Act (CWA) and set requirements for permitting stormwater runoff. Section
402(p) of the CWA required that the United States Environmental Protection Agency
(USEPA) establish regulations setting forth a program for National Pollutant Discharge
Elimination System (NPDES) applications and corresponding permits for ,discharges from
municipal and industrial separate storm drain systems. USEPA published its draft
regulations in December 1989 for review and comment.

,- ¯ The Final Rule for NPDES Permit Application Regulations for Storm Water Discharges was

2M published on November 16, 1990. The Final Rule specifies who is covered by the

regulations; prescribes a variety of required information-gathering, planning, and reporting

~
activities; and sets forth a schedule for compliance with the two-part permit application

~~.~
.

requirements. The Final Rule also sets forth specific application requirements for identified
industries.

1.12 Stormwater NPDES Permitting in California

In most states, including California, the NPDES permitting program is administered at the
state level, rather than by USEPA. California’s Porter-Cologne Water Quality Control Act
established the State Water Resources Control Board (SWRCB) and the system of nine

Regional Water Quality Control Boards (RWQCBs) (Section      "          ¯13000, Water Q, uahty, et seq.,
of the California Water Code). The SWRCB sets statewide policy and, together with the
R\VQCBs, implements state and federal laws and regulations, including; the NPDES

¯ program.

~ \tx~’\ sant~an,\im ro.ao( 1-1 ~" ~
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1.1.2.1 Municinal Stormwater NPDES Permittirl~
0

" Prior to publishing of the Final Rule, representatives from USEPA’s Region IX office and L
the SWRCB worked with many local municipal agencies (especially in Southern California)
and encouraged them to seek "early" NPDES stormwater permits before the final regulations

were promulgated. The objective was to give the municipal agencies (as permittees) and
1,_ the respective RWQCBs the flexibility to tailor the permit requirements to conditiom in

California while meeting the statutory requirements of the CWA. It was also viewed as a
2.- means of facilitating prompt implementation of municipal stormwater management

progrants, rather than waiting for two or more years for the two-step permitting process.

1.1.22 Industrial Stormwater NPDES Permittin~

-- To implement the industry-related provisions of the federal stormwater regulations, the
’ ¯ SWRCB adopted the General Industrial Activities Stormwater Permit (Industrial Permit).

- The Industrial Permit mandates that regulated industries must file for coverage, prepare and
. ¯ implement a stormwater pollution prevention plan (SWPPP) and a monitoring program, and

-- report annually. The monitoring program requires dry-weather observations, wet-weather
2_ observations, and stormwater sampling. Industrial facilities that discharge stormwater to a

~-
municipal storm drain system must also comply with additional stormwater requirements

~"-’"~
,,

established by the municipality where the facility is located.

"2"’ 1.12.3 Construction Stormwater NPDES Permittir,~

To implement the construction-related provisions of the federal stormwater regulations, the U
- SWRCB adopted the General Construction Activities Stormwater Permit (Construction

D~Stormwater Permit). The Construction Stormwater Permit currently applies to projects
U-- which disturb five or more acres of land area. In the future, in response to a lawsuit by the

National Resources Defense Council and a decision by the Ninth Circuit Court of Appeals,

~,-
the USEPA is expected to issue new regulations which may reduce the five-acre threshold.

The Construction Stormwater Permit mandates that regulated projects file for coverage and
prepare a SWPPP and a monitoring program. Unlike the Industrial Permit, the
Construction Stormwater Permit does not require stormwater sampling. However,
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_                     Iv
dischargers are required to conduct regular visual inspections of the construction site to

L_
assess if the stormwater quality controls identified in the SWPPP are functioning properly

and if additional controls are needed. As with the Industrial Permit, construction sites that
discharge stormwater to a municipal storm drain system must also comply with additional

-- stormwater requirements established by the municipality where the construction site is
1located. Since most construction is primarily regulated at the local level, the SWRCB

- strongly encourages management programs associated with municipal stormwater NPDES
2permits to require construction projects to comply with the provisions of the Construction

_ Stormwater Permit and to develop and enforce local policies and ordinances that address

.., stormwater quality from construction sites.

1.2 RIVERSIDE COUNTY MUNICIPAL STORMWATER NPDES PEI~MITS

Portions of Riverside County fall under the jurisdiction of three RWQCBs. Roughly, the
northwest quarter of the county falls under the jurisdiction of the Santa Aria RWQCB; the
southwest quarter falls under the San Diego RWQCB; and the eastern halt’ falls under the

Colorado River Basin RWQCB.

_. In May 1990, the Riverside County Flood Control and Water Conservation District

_. (RCFC&WCD) and the County of Riverside (County) joined with the cities of Beaumont,
Corona, Hemet, Lake Elsinore, Moreno Valley, Norco, Perris, Riverside, and San Jaeinto
to prepare and submit an application for an NPDES municipal stormwater diischarge permit
for the Santa Aria region of the county. An "early" permit was issued in July 1990 by the
Santa Aria RWQCB (Board Order 90-104). That permit is referred to throughout this
document as the Santa Aria Permit. On July 10, 1992, the newly incorporated cities of
Calimesa and Canyon Lake were added to the Santa Ana Permit. The RCFC&WCD is the

Principal Permittee, and the remaining 11 municipalities and the County are considered Co-

_. Permittees. The Principal Permittee and the Co-Permittees are referred to collectively as
the Permittees. A copy of the Santa Aria Permit is included as Appendix A.

In June 1990, the RCFC&WCD and the County joined with the City of Temecula to
prepare and submit an NPDES permit application for an area-wide stormwater discharge
permit for the Santa Margarita region of the count).. An "early" permit for this area was
issued in July 1990 by the San Diego RWQCB (Board Order 90-46). On May 18, 1992, the
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City of Murrieta was added to that permit. The RCFC&WCD is the Principal Permittee,

_
and the two municipalities and the County are considered Co-Permittees. L
O,a May 16, 1994, a Part II Municipal Permit Application for compliance with the federal
NPDES municipal stormwater regulations was submitted to the Colorado River Basin
RWQCB for the eastern areas of Riverside County. The co-applicants included the
RCFC&WCD, the County, and the cities of Banning, Cathedral City, Coachella, Desert Hot              2

Springs, Indian Wells, Indio, La Quinta, Palm Desert, Palm Springs, Rancho Mirage, and
the Coachella Valley Water District. As of this writing, no response to this application has
been received from the Colorado River Basin RWQCB.

1.3       MISSION STATEMENT

_ The Permittees of the Riverside County municipal stormwater NPDES permits are
committed to a cooperative program of pollution control measure activities which reduce
or eliminate pollutants in stormwater to the maximum extent practicable. This program
minimizes the impact on public and private resources and maximizes the benefits to the
community by improving the environment. The program emphasizes pollution prevention,
control measure activities, utilization of existing resources and programs, and coordination
with regional and state compliance activities.

1.4       ORGANIZATION OF PERMIT APPLICATION

This municipal stormwater NPDES application for permit renewal (Permit Application)
addresses the Report of Waste Discharge requirements for permit renewal as described in
Section 2.3 of this report. In addition, information described in the "Municipal Stormwater
Management Plan Components" guidance document dated October 11, 1994, which was
prepared by the SWRCB in consultation with the RWQCBs, is generally addressed. In
discussions with Santa Aria RWQCB staff, this guidance document has been described as
only advisory since it has not been officially adopted by either the SWRCB or tire RWQCBs.

To effectively communicate the interests and concerns of the Permittees and to facilitate
coordination with the information provided in this Permit Application, a draft permit has
been prepared for consideration by the Santa Ana RWQCB and is presented in Section
11.0.
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SANTA ANA REGION MUNICIPAL STORMWATER NPDES PERMIT                              L

~- 2.1 SANTA ANA DRAINAGE AREA

.:_ Approximately one-quarter of Riverside County drains into water bodies within the Santa
i Aria RWQCB area. About 1,360 square miles of the Santa Aria RWQCB area is under the

_- jurisdiction of the RCFC&WCD. This area has a population of approximately 930,000.

, Stormwater discharges from urbanized areas within the Santa Ana RWQCB area consist
mainly of surface runoff from residential, commercial, and industrial development. The

RCFC&WCD’s storm drain system includes an estimated 200 miles of dra~inage facilities.
The Co-Permittee’s storm drain systems include an estimated 57 miles of drainage facilities.

~ Maps of the existing storm drain facilities are included as Appendix B, which is bound as
’-, a separate volume of this Application.

The surface water bodies (or portions thereof) in Riverside County within the Santa Aria
RWQCB area are:

Rivers and Stream~

’- ¯ Santa Aria River, Reaches 3 and 4

~ ¯ Tributary to South Bank of Santa Aria River
m - Tequesquite Arroyo (Sycamore Creek)

- Temescal Creek, Reaches 1, 2, 3, 4, 5, and 6
- tributaries to Temescal Creek

~ + Coldwater Canyon Creek
+ Bedford Canyon Creek
other tributaries to these creeks

¯ Tributary to North Bank of Santa Aria River
Day Creek

aim
San Sevaine Creek
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¯ San Jacinto River Basin O
- San Jaclnto River, Reaches 1, 2, 3, 4, 5, 6, and 7

L- Bautista Creek, headwaters to Debris Dam
- Strawberry Creek
- San Jacinto River, North Fork
- Fuller Mill Creek
- Stone Creek

1- Salt Creek
other tributaries: Indian, Hurkey, Poppet, and Potrero ,Creeks                   2

¯     San Timoteo Creek Area Streams
- San Timoteo Creek, Reaches 3 and 4
- Little San Gorgonio Creek
- other tributaries to these creeks, both mountain and vallley reaches

Lakes and Reservoi~

¯ Lake Evans ¯ Lee Lake¯ Lake Mathews ¯ Mockingbird Reservoir¯ Canyon Lake ¯ Lake Elsinore¯ Lake Fulmor ¯ Lake Hemet¯ Lake Perils

2
The beneficial uses of these surface water bodies include: municipal and domestic supply,

~-. ~agricultural supply, industrial service supply, industrial process supply, groundwater recharge,
water contact recreation, non-contact water recreation, warm freshwater habitat, cold             2
freshwater habitat, wildlife habitat, and preservation of rare and endangered species.

r~The major topographic features in the area include the Santa Ana, San J’acinto, San            ~m~

Bernardino, and Little San Bernardino Mountains. The Santa Aria Mountain range trends
southeasterly along the western border of Riverside County and forms a barrier between the             r~
Pacific Ocean and the inland valleys of Riverside County. However, the major orographic            ~,,~
barrier in the region lies approximately 50 miles to the east. It is comprised of the San            8

Bernardino and San Jacinto Mountain ranges, which also trend southeasterly across
Riverside County. Between the Santa Aria and the San Bernardino-San Jacinto barriers lies
an area of broken topography including valleys, plateaus, and minor mountain ranges. Most
of the mountainous regions of Riverside County lie either in the Cleveland or San

Bernardino National Forests.

j
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Historically, the inland valleys have been devoted primarily to agriculture. Land uses within
the county currently range from residential and commercial to mining and agriculture.
Agricultural land uses include citrus and fruit orchards; row crops, such as sugar beets and
potatoes; and pasture land, both irrigated and dry; dairies; and stockyards. :However, over
the past 15 years, urbanization has steadily increased, and development has .occurred at an
unprecedented pace in many areas of Riverside County.

2.2 SANTA ANA REGIONAL DRAINAGE AREA MANAGEMENT PLAN

The Santa Ana Permit required the development of a drainage area management program.
The Permittees submitted the Santa Aria Regional Drainage Area Management Plan

(DAMP) to the Santa Aria RWQCB in February 1993. The DAMP was approved by the
Santa Aria RWQCB on January 18, 1994. The DAMP is included in this Permit Application
by reference.

The DAMP describes 34 best management practices (BMPs) to be developed and
implemented: 13 regulatory BMPs, 3 solid waste BMPs, 6 operation and maintenance
BMPs, and 12 educational BMPs. Specific actions necessary to implement the BMPs and
a schedule for BMP implementation are also presented in the DAMP.

Progress reports on the implementation of the DAMP were submitted to the Santa Aria
RWQCB in 1993 and 1994. The Permittees will revise the DAMP by July 31, 1997. An
annual progress report on implementation of the DAMP will be submitted to the Santa Ana

RWQCB by September 30 of each year during the permit period.

2.3 APPLICATION REQUIREMENTS OF SANTA ANA RWQCB ORDER 90-104

Santa Aria RWQCB Order 90-104 expires on July 1, 1995. In accordance with Title 23,
Chapter 3, Subchapter 9 of the California Code of Regulations, a Report of Waste

Discharge must be filed no later than 180 days before the expiration date as an application
for a new waste discharge permit. The Santa Aria Permit requires that the Report of Waste

s:\l~\san,aana\mun~erm.2 2-3
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Discharge "shall include, but is not limited to, the following:

a. Summary of the results of the monitoring program.

:.- b. Summary of the BMPs implemented and evaluations of their effectiveness.

c. Summary of the procedures implemented to detect, identify, and eliminate
illegal discharges and illicit disposal practices and an evaluation of their
effectiveness.

_ d. Summary of enforcement procedures and actions taken to requiire stormwater
dischargers to comply with the approved stormwater management programs.

_ e. Summary of measures implemented to control pollutants in surface runoff
~, from construction sites and an evaluation of their effectiveness.

_ f. Evaluation of the need for additional BMPs, source control, and/or structural
control measures.

. g. Proposed plan of stormwater/urban runoff quality management activities that
,.. will be undertaken during the term of the next permit.

¯ h. Any significant changes to the storm drain systems, outfall locations,
. detention/retention basins, and structural/nonstructurai controls."

’ In addition to these requirements, the Santa Ana RWQCB staff has endorsed t:he "Municipal
~" Stormwater Management Plan Components" guidance document dated October 11, 1994.

Although it is not a regulatory requirement, this Permit Application generally follows this
guidance document.

2.4 AREA COVERED UNDER THE PERMIT APPLICATION

Currently, all of that portion of Riverside County within the jurisdiction of the Santa Aria
RWQCB is included under the Santa Ana Permit. However, that permitted area includes
large areas to which the municipal stormwater NPDES regulations were not intended to
apply and areas not under the jurisdiction of the Permittees. The municipal stormwater
NPDES regulations are intended to address stormwater discharges from urbanized areas
(i.e., areas with commercial, industrial, or residential land uses) which discharge to

municipal separate storm sewers.

s: \bobc\sant aana\m unip~rm.2
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To allow the Permittees to focus their resources on managing stormwater from municipal
areas under their respective jurisdictions, this Permit Application proposes to exclude from
coverage under the new permit the following areas, for the reasons described:

- ¯ national parks and monuments - these areas are not under the jurisdiction of
the Permittees or within the intent of the stormwater provisions of the Clean

.
Water Act;

¯ state and federal facilities - these facilities are not under the jurisdiction of
the Permittees;

¯ Native American tribal lands - these areas are not under the jurisdiction of
the state or the Permittees and are regulated directly by the LISEPA (i.e., not
through the California SWRCB or the RWQCBs);

¯ Caitrans facilities - Caltrans facilities and operations are: not under the
jurisdiction of the Permittees and are being permitted separately by the
RWQCB;

¯ open space and rural (non-urbanized) areas - these areas are not within the
intent of the stormwater provisions of the Clean Water Act. For the purposes
of this application, these areas have been identified as those census tract
areas: 1) with a population density of less than 200 per squ~Lre mile; 2) with

- a density of 100 parcels per square mile; and 3) with a density of 50 parcels
_ with structures per square mile;

¯ agricultural areas o these activities are specifically excluded under the
_ provisions of the Clean Water Act; and

- ¯ utilities and special districts - these facilities and operations are not under the
jurisdiction of the Permittees (e.g., Lake Mathews, University of California -
Riverside, public schools, etc.).

As a partial illustration, Figure 2-1 generally depicts state and federal lands in Riverside
County within the jurisdiction of the Santa Ana RWQCB for which coverage under a
municipal stormwater NPDES permit is not requested. As presently non-urbanized areas

_ become developed, they will be added to the permitted area. For example, as areas are

proposed for development, standard conditions of approval will be applied and compliance
_        with local stormwater and construction/grading ordinances will be required, as will

compliance with the Construction Stormwater Permit. In addition, the Santa Aria RWQCB

-
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may add state agencies, special districts, federal agencies, or other entities to the new Lpermit. The Permittees will rely on the Santa Ana RWOCB to regulate the compliance of
state and federal agencies with the stormwater requirements as it has sole’, jurisdiction for
their compliance with NPDES.

-
2
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his map was made by the Riverside County Geographic Information System.
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~nd Management ...... A~ency which is comprised of the Administr_t~ ~on Aviation,
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PROGRAM MANAGEMENT          L

3.1 PROGRAM STRUCTURE AND ORGANIZATION

3.1.1 Administrative Organization

The RCFC&WCD is designated as the Principal Permittee in the Santa Ami Permit. The

County of Riverside and the following cities are Co-Permittees in the Santa Aria Permit:

* Beaumont
* Calime,sa* Canyon Lake ¯ CoronaHemet ¯ Lake Eisinore* Morena Valley

¯ Perris
¯ Norco
¯ Riverside¯ San Jadnto

A list of Permittee contacts for the municipal stormwater NPDES program is provided in

Appendix C.

The RCFC&WCD and the Co-Permittees are co-applicants for this Permit Application.

Copies of letters of intent to participate in the Riverside County municipal stormwater
NPDES program are included in Appendix D.

The relationship between the Principal Permittee and the Co-Permittees and the.. committees
is depicted in the organization chan, which is included as Figure 3-1. To facilitate

coordination of the Riverside County stormwater compliance activities, the Santa Margarita
Advisory Committee has been combined with the Santa Aria Advisory Committee and sub-
committees.

The responsibilities of the Principal Permittee and the Co-Permittees are defined in the

Santa Aria Permit and the Implementation Agreement. The responsibilities of the Principal
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Permittee are:

L¯ coordinate compliance activities with the Co-Permittees;

¯ prepare operating budgets for the RCFC&WCD activities;

¯ prepare plans for and monitor the implementation programs;

2¯ coordinate and submit reports to the Santa Aria RWOCB;

¯ conduct inspections of the RCFC&WCD’s storm drain system;

¯ conduct the stormwater monitoring program; and

¯ conduct the public education program.

The responsibilities of the Co-Permittees are:

¯ develop site-specific compliance requirements;

2¯ perform compliance monitoring and inspections;

¯ submit storm drain maps and compliance reports;

¯ exercise enforcement authority for achieving compliance;

¯ review and implement stormwater management programs;

¯ prepare individual budget or report on its stormwater program compliance
activities; and

¯ prepare an internal implementation plan and schedule for site specific BMPs.

3.1.2 Committees

To assist in guiding the direction of the Riverside County Stormwater/Cleanwater Program,
two committees were established, the Advisory Committee and the Construction and New
Development Sub-Committee. A third committee, the Industrial and Commercial
Stormwater Sub-Committee, will be formed in 1995 to assist the Advisory Committee.

~: \ Ix~c\ ~ n t M na’L°gmma n 3 3-2
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O3.1.2.1      Advisory Committe~                                                               L

The purpose of the Advisory Committee is to assist the Principal Permittee in inierpreting
the requirements of the Santa Ana Permit and planning the implementation of the BMPs
outlined in the Santa Aria Regional DAMP. This committee includes representatives of

1each of the Co-Permittees and meets several times annually on an ad-hca: basis. The
decisions of this committee are based on a consensus of the participating representatives.              2

3.1.2.2      Construction and New Develonment Sub-Commitf_-
,

The Construction and New Development Sub-Committee assisted the Advisory Committee
in developing BMPs intended to reduce pollutants in stormwater discharg.e from new
development. The sub-committee included representatives from the Co-Permittees, the
RCFC&WCD, the RWQCBs, and the development community. In addition, the meetings
were informally open to participation by various interest groups which may be affected by
the construction and new development requirements. Several industry representatives were
invited to make presentations on issues affecting their operations. It was dete, rmined that

2the recommended BMPs for new development should be incorporated into the Santa Aria
Regional DAMP as a supplement. The Construction and New Development Sub-                   i
Committee has completed its task and was disbanded in December 1994.                         ?

3.1.2..3      Industrial and Commercial Sto~water Sub-Committ~,                                      "

An Industrial and Commercial Stormwater Sub-Committee will be formed in 1995.             ~
Members of this sub-committee will be representatives of the Permittees, locail regulatory               ~
agencies or districts, and the industrial and commercial sector. The Industrial and
Commercial Sub-Committee will assist the Advisory Committee in establishing priorities and
providing guidance for the industrial and commercial facility inspection programs that will

~
’be developed and implemented by the Co-Permittees. This sub-committee and the Public

Education Coordinator for the Stormwater/Cleanwater Protection Program will work
together to develop the "clean business" incentive program.
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03.2 IMPLEMENTATION AGREEMENT

LOn November 19, 1991 the RCFC&WCD, the County, and the cities of Beaumont, Corona,

Hemet, Lake Elsinore, Moreno Va.lley, Norco, Perris, Riverside, and San Jacinto entered
into a NPDES Stormwater Discharge Permit Implementation Agreement (Implementation

1Agreement). In an amendment dated January 12, 1993, the cities of Calimesa and Canyon
Lake also became parties to the Implementation Agreement. This Implementation

2Agreement resulted from a cooperative effort which began in 1990 between the

RCFC&WCD, the County, and the cities to establish a coordinated and cost-effective means
to comply with the municipal stormwater NPDES permit prosram.

The purposes of the Implementation Agreement are to:

¯ develop an integrated stormwater discharge management program designed
to improve water quality in the County and in the region;

¯ establish a cooperative and coordinated municipal stormwater NPDES
compliance program;

2
¯ identify the responsibilities of the Principal Permittee and the Co-Permittees;

and .... ’~

¯ establish funding responsibilities and a mechanism for the cost-sharing of
county-wide compliance activities, including:

- developing a stormwater management plan (DAMP);
- implementing stormwater management programs; ~,~
- stormwater monitoring;
- administering the program; and
- paying the annual municipal stormwater NPDES permit renewal fees.

The Implementation Agreement was developed with the full participation of’ the Permittees.
The term of the Implementation Agreement is "indefinite or as long as required for

compliance with the CWA." However, it will be necessary, to revise the agreement following
adoption of the new permit. A copy of the Implementation Agreement is included as
Appendix E.

s \t~c\s~m~na~;mman.3 3-4

R0055320



3.3 INFER.AGENCY AGREEMENTS

3.3.1 Hazardous Materials Emergency Response

The County’s Fire Department staffs and maintains a Hazardous Materials Emergency
Response Team. To help ensure the existence and level of activity of this team and to meet
the requirements of the municipal stormwater NPDES permits, the RCFC.&WCD has
entered into an agreement with the County whereby the RCFC&WCD contributes to the
funding of the County Fire Department’s Hazardous Materials Emergency Response Team.
The RCFC&WCD contributes $450,000 each year (subject to an escalation clause) toward
salaries, equipment, and maintenance of the County’s Hazardous Materials Emergency
Response Team. In January of each year, the County submits a report to the RCFC&WCD
on the activities, responses, and cases performed or conducted during the preceding year.
The report contains a narrative description of the team, its operations, and arty major spills.
The report also includes categorical information regarding responses inside and outside the
RCFC&WCD’s jurisdiction, traffic-related responses, construction.related re.sponses, drug
enforcement responses, etc. A current budget and revenue sources for the Hazardous
Materials Emergency Response Team is also provided in the report. A copy of this
agreement is included as Appendix F.

3.3.2 Household Hazardous Waste Collection Program

To increase household hazardous waste collection program activities within the County and
to meet the requirements of the municipal stormwater NPDES permits, the RCFC&WCD
has entered into an agreement with the County’s Department of Environmental Health,
whereby the RCFC&WCD contributes to the funding of the County’s household hazardous
waste collection program. The RCFC&WCD contributes $450,000 each year (subject to an
escalation clause) toward salaries, equipment, waste disposal, and maintenance of the
County’s household hazardous waste collection program. The remaining operating funds
(approximately $900,000) are provided from tipping fees collected by the Waste Resources
Management District. Under the agreement the County conducts up to 15 regularly
scheduled household hazardous waste collection events during each year, and each collection
event must include two Saturdays. Each month, the Count), must advertise the annual
schedule for the household hazardous waste collection events in a local newspaper. In
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January of each year, the County submits a report to the RCFC&WCD on the prior year’s
program. The report contains a narrative summary of the household hazardous waste

Lcollection program and the collection events. The report also includes information

regarding materials collected, waste disposal cost, labor cost, materials cost, and a current
budget and revenue sources for the program. A copy of this agreement is included as
Appendix F.

" 3,3,3 lnteragenc7 Inspection and Enforcement Options

The Hazardous Materials Management Division of the County’s Department of

Environmental Health conducts inspection and enforcement activities~ related to the
management of hazardous materials at commercial and industrial facilities.. The Hazardous
Materials Management Division has indicated that they would be willing to expand their

inspection and enforcement activities to include municipal stormwater NPDES permit
requirements or stormwater ordinance compliance for the Co-Permittees on a reimbursable
basis. Other options may also exist, such as using wastewater pre-treatment inspectors, fire
department inspectors, or other existing commercial and industrial facility inspection

2programs. These options for interagency agreements to perform inspection and enforcement
for municipal stormwater programs will continue to be investigated. As workable, cost-
effective arrangements are identified, these options will be presented to the Co-Permittees
as alternatives to developing their own inspection and enforcement programs.

3,3.4 Education

A position has been established to provide education and outreach in support of the

Stormwater/Cleanwater Protection Program. The activities of this county-wide program are
described in Section 8.0. The Public Education Coordinator is funded 85 percent by the
RCFC&WCD and 15 percent by the County, based on the population within and outside
of the jurisdiction of the RCFC&WCD. Day-to-day guidance and direction is provided by
the RCFC&WCD with overall guidance provided by the Advisory Committee.
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3.4 FISCAL RESOURCES

3.4.1 Benefit Assessment L

The RCFC&WCD’s funding source for the municipal stormwater NPDES program is a              1

benefit assessment that covers the entire Santa Aria regional drainage area, including county
and city jurisdictions. Property owners are assessed for the benefit derived from the

2development and implementation of the municipal stormwater NPDES program by the
RCFC&WCD. Predominantly remote mountainous areas have been exempted from the
assessments, since little or no urban pollution of stormwater is generated in those areas.
Undeveloped vacant parcels and agricultural parcels are also exempted from the benefit
assessment. The assessment is calculated using the County Tax Assessor’s data for each
parcel. The amount of the assessment is based on proportionate stormwater runoff, which
is related to the size and land use of the parcel.

Since the benefit assessment covers urban areas throughout the juris&iction of the
RCFC&WCD, activities that are considered common and of equal benefit to all are

2financed in whole or in part by the funds generated through this benefit assessment. These
"umbrella" activities include the stormwater monitoring program, support of the County’s
Hazardous Materials Emergency Response Team, support of the County’s household
hazardous waste collection program, and support of the stormwater education program.

3.4.2 County Service Area 152

The County formed County Service Area (CSA) 152 in December 1991 to provide partial
funding for compliance activities associated with the municipal stormwater NPDES permits.
Originally, CSA 152 assessment was collected through property tax bills as a~t annual ten-
dollar charge per parcel in the unincorporated portion of the county. For fiscal year 1993-

3
94, the County adopted the same method for assessment calculation as the RCFC&WCD,
and calculations for CSA 152 are now performed by the RCFC&WCD.

The County has refined their assessment method for fiscal year’ 1994-95. Two sub-zones of
the unincorporated areas of the County were formed. The sub-zones represent areas of
higher service and lower service (i.e., high or low relative stormwater quality impact). The
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rates for each zone are based on the level and type of services received by the property

L.
owners in these areas. The sub-zones were determined by a statistical assessment
methodology for CSA 152 that is based upon three criteria: 1) population per square mile,
2) parcels per square mile, and 3) parcels with structures per square mile.

~ ’ Local jurisdictions besides the County may belong to a CSA. Under the laws that govern I
,.. CSA’s, sub-areas may be established within one CSA with different assessment rates in each 2, ~ sub-area. The cities of Corona, Moreno Valley, Norco, and Riverside have joined CSA 152.

These cities set their individual rates and decide how to allocate these funds.

3.4.3 Other Funding Sourt~

The City of Hemet funds their municipal stormwater NPDES program through an increased
~., utility charge. The charge is added to monthly utility bills by the City of Hemet, the Lake
’’ Hemet Water District, or the Eastern Municipal Water District in their respective
,4 billing/service areas within the city. As with other programs, the level of funding for the
,, NPDES stormwater compliance program indirectly reflects the level of public support.

2,, Increases in program activities may exceed funding currently available. As public

0-, understanding and support for stormwater quality control increases, support for increased

~..
funding levels for the compliance program may also be expected.

"’ The cities of Calimesa, Canyon Lake, Lake Elsinore, Perris, and San Jacimo finance their
~, municipal stormwater NPDES programs through their general funds. Due to the small size
’-, of these cities and the limited extent of their storm drain systems, these cities believe use

.

of their general funds is an adequate funding mechanism at this time.

,, 3.4.4 Budget for 5-Year Permit Period

- Fiscal Analysis reports, which presented expenditure, budget, and funding information for
the municipal stormwater NPDES program, were submitted to the Santa Aria RWQCB in

!991, 1992, 1993, and 1994. Table 3-1 presents expenditure data for fiscal ye:tr 1993-94 andbudget data for fiscal year 1994-95 for each Permittee. Table 3-2 presents budget data for
1994-95 by category of expenditure.
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Detailed budget information for 1995.96 is not available at this time. Since some of the
municipal stormwater NPDES programs are not developed completely or are yet to Ire
developed, it is difficult to estimate the budget for those programs. Additionally, as more
experience is gained in implementing the stormwater programs and as program coordination
efforts improve, cost-savings should be achieved. An annual Fiscal Analysis report will be
submitted to the Santa Ana RWQCB by September 30 of each year during the l~rmit
period.

3.5 LEGAL AU’I~ORITY

3.5.1 Porter-Cologne

TheCWA allows the USEPA to delegate its NPDES permitting authoriqr to states with
- approved environmental regulatory programs. The State of California hats an approved
" environmental regulatory program and has been delegated authority to implement the
~. NPDES program. California’s Poner-Cologne Water Quality Control Act established the
. ¯ SWRCB and the system of nine RWQCBs (Section 13000, "Water Quality," et seq., of the

,, California Water Code). The SWRCB and the RWQCBs are responsible for the protection

,, and, where possible, the enhancement of the quality of California’s waters. The SWRCB

,,
sets statewide policy, and together with the RWQCBs, implements state and federal laws
and regulations, including the NPDES program.

Although local governments may have ordinances designed to protect or enhance water
quality, these ordinances are only complementary to the NPDES program, and the SWRCB
and the RWQCBs have primary and ultimate responsibility for enforcement of the NPDES
program.

3.5.2 Local Government Authority

The federal stormwater regulations require permittees to demonstrate adequate legal
authority to implement the stormwater NPDES program, including controls on industry and
construction. The DAMP contains a detailed evaluation of the legal authority of the
Permittees. Both the police power and the "home rule" power enunciated in the California
constitution confer broad authority on local government to regulate public health, safety, and
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welfare. However, these ordinances were enacted to address concerns such as zoning, flood

L--
control, nuisance litter control, or blockage of storm drains, and were not enacted for the
purposes of regulating stormwater quality. As a result, the Co-Permittees’s various
ordinances tend to differ in scope and focus from the municipal stormwater NPDES

~- program. This is particularly true with respect to the inspection and monitoring

1’ ’ requirements of the federal stormwater regulations. In order to close gaps in the local
.. regulatory scheme and to create uniformity in ordinances, the Co-Permittees will adopt

2., essentially the same model ordinances for stormwater/urban runoff management and
discharge control and for grading and erosion control. It expected that the Co-Permittees
will have these ordinances adopted by December 31, 1995.

Local government authority is limited by the state and federal constitution.,; and statutes.
Therefore, the following facilities and activities are not within the jurisdiction of the
Permittees:

-- ¯ state and federal facilities and activities;
.. ¯ agricultural operations;

2¯ utilities and special districts; and
-0 ¯ Native American tribal lands. .

In this Permit Application, the Permittees propose to exclude these areas from coverage
under the new permit (see Section 2.4).

3.5.2,1         rmw r r anR n ffM n men n i h      r " Ince

The County of Riverside has developed a proposed stormwater/urban runoff management
and discharge controls ordinance. A copy of the proposed ordinance is included as
Appendix G. The proposed ordinance has been submitted to the other Co-Permittees and

,_ the Santa Aria RWQCB for review. The proposed ordinance would provide the authority

8

¯ prohibit disposal of wastes (potential pollutants) to any street, alley, sidewalk,
storm drain, inlet, catch basin, etc.;

s: \l:x:~x’\sa nl~ina’~ man.3 3- l 0
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~ ¯ prohibit the storage or use of equipment or hazardous materials in such as
manner that hazardous substances may be discharged to the storm drain

-- system;

¯ require BMPs for construction sites;

, ¯ * require (with discretion) new development or redevelopment to take measures
to control the volume and rate of stormwater runoff;

., * prohibit illicit connections and discharges to the storm drain system;

"- ¯ prohibit any discharge that would result in a violation of the municipal
,- stormwater NPDES permit;

,-" * require (with discretion) proof of compliance with the Industrial Permit,
’-- Construction Stormwater Permit, and/or the Dewatering General Permit for
-- issuance of grading, building, or occupancy permits;

- ¯ require property owners to maintain good housekeeping practices; and

¯ inspect property for compliance with the ordinance and issue notices of
~ violation for failure to comply.

Each Co-Permittee will pursue adoption of the proposed stormwater ordinance by their
respective City Councils or Board of Supervisors. However, the County of Riverside will
not proceed with adoption of the proposed stormwater ordinance until the Santa Aria
Regional DAMP has completed the California Environmental Quality Act review process.
It is unlikely that the other Co-Permittees will adopt the proposed stormwate.r ordinance
prior to adoption by the County.

_ 3.522 Grading and Erosion Control Ordinan~

_       The Co-Permittees have existing ordinances for grading and erosion control at construction
sites. The County is in the process of developing an improved ordinance and is consulting
its own agencies and the Santa Aria RWQCB for review and comment. The other Co-
Permittees are in the process of reviewing their ordinances, but will not pursue revision of
their ordinances until the County has finalized its proposed ordinance, which will be used
as a model.
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TABLE 3.1
MUNICIPAL STORMWATER NPDES

1993.94 EXPENDITURE DATA AND 1994.95 BUDGET DATA

1993.94            1994.95Permittee Population Expenditures B!~d_~et
Beaumont 10.700
Calimesa 7,400 $10,400 $11,000
Canyon Lake 10,600 $4,400 $4,600
Corona 94,500 S 132,823 $27"~,000
Hemet 52,800
Lake Elsinore 24,150 $103.650 $114,000
Moreno Valley 134.700 $295,000 $376,459
Norco 24,700
Pert’is 30.200 $92,000 $110,000
Riverside 244,200 $164,050 $270,450
San Jacinto 24,000 $85,000 $90,000
Riverside County 272,640 $611,256 $1,000,000
RCFC&WCD - $1.102,989 $1,971,600
Total 930.590 $2,601,568

$4,171.109I
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TABLE 3-2
MUNICIPAL STORMWATER NPDES

1994-95 BUDGET DATA BY CATEGORY

Reconnaissance Public Other BMPPermittee Survey Education Implementation Monitoring Miscellaneous TotalBeaumont

Calimesa _ -
- $9,000 - $2,000 $ I 1,000Canyon Lake _

Corona $10,000 $10,000 (a) $147,000 - $56,000 $223,000l lemet _

l.ake Elsinore - $2,500 (a) $I09,000 - $2,~00 $114,000Moreno Valley $19,650 $ 8,-~-’~ $299,600 - $48,609 $376,4-~-9Norco

Pcrri.~ -
- - $110,000 $110,000

. Riverside $1313 $15,000 $90,000 - $35,450 $270,450San Jacinto $5,000 _
-_. - $90,000Riverside County - $47,500 $871,500 $81,000 $ !,000,000R C FC& WCD - $194,400 $1,139,400 $155,000 $482,800 $1,97 !,600Total $164,650 $278.000 ~’~ ~,~n ~u~
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ILLICIT CONNECTIONS AND ILLEGAL DISCHARGES

- The elimination of illicit connections and illegal discharges to storm drain systems is a major
:’ component of this program, which is intended to improve or protect the quality of

,,, stormwater/urban runoff and the affected receiving waters.

4.1 RECONNAISSANCE SURVEY PROGRAM

In accordance with the Santa Aria Permit, reconnaissance surveys were conducted to identify
illicit and undocumented connections and illegal discharges to the storm drain systems. It
was assumed that undocumented connections resulted in illegal discharges until determined
otherwise. Further, the Permittees are required to "effectively eliminate all identified illegal

discharges/illicit connections in the shortest time practicable, and in no case later than July
1, 1995."

¯ The reconnaissance surveys of the storm drain systems were limited to underground storm

--,, drains of 36-inch diameter or larger and open channels. The majority of the Permittees

utilized television camera video taping of their storm drain systems. Some of the
Permittees, including Moreno Valley, inspected their storm drain systems manually, since
their systems were not very extensive. Each undocumented connection to a storm drain
system was traced back to its origin. Almost 200 undocumented connections to the

underground storm drain systems were found. W’uh the inspections and investigations almost
complete, none of the connections ha~e been determined to be illegal connectio~ with regard
to stormwater NPDES program.

Numerous undocumented connections to the RCFC&WCD’s open channels were also
discovered. Most of these connections appear to be either landscape or pool drains

originating from residences. Table 4-1 presents a summary of the reconnaissance surveys
conducted by the Permittees. The most recent Annual Progress Report on the

Reconnaissance Survey Program for Storm Drain Facilities was submitted to the Santa Aria
RWQCB in September 1994. The Reconnaissance Survey Plan and subsequent progress
reports to the Santa Aria RWQCB are incorporated in this Permit Application hy reference.

s:\bo~\tantaana\illicit.4 4-1
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V
The Perrnittees are continuing to investigate the remaining undocumented connections to

Ltheir storm drain systems. Once the origin of the connection has been determined, where

appropriate, the connections will be permitted by the owner or operator of the discharging
facility. If the connection is determined to be unacceptable under the municipal stormwater
NPDES regulations, the Permittees will take action to have the illicit connection or illegal
discharge eliminated or permitted by the RWQCB. The Permittees expect that illicit

2connections and illegal discharges to their storm drain systems will be eliminated by July 1,
1995, barring lengthy enforcement actions.

Training of field personnel to identify and report illegal discharges is described in Section
7.6.3. In addition, the following implementation protocols will be developed to facilitate
these efforts:

procedures for conducting the storm drain system inspection;

" guidance materials and standardized checklists and reporting forms for
2performing and documenting storm drain system inspection;

identification of personnel responsible for reviewing field reports and
coordinating enforcement;

¯ procedures to coordinate with agency(s) with authority to enforce local
stormwater ordinances (i.e., code enforcement, County Environmental Health,
etc.); and

procedures to coordinate enforcement with the RWQCB and other agencies.

4.2       CONTROL MEASURES

The Santa Aria Regional DAMP describes the BMPs (control measures), implementation
responsibilities, and time frame for BMP implementation. Some of those BMPs pertain to
eliminating illicit connections and illegal discharges. The more important meas~:tres related
to illicit connections and illegal discharges are discussed in Sections 4.2.1 and 4.2.2.

t: \ b°l~ \ tan Ilia na \il|g’il’4                                   4-2
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__ O
, . 4.2.1 Illicit Connections

The Permittees will implement an ongoing program for detecting illicit connections to storm
drain systems. Investigations for potential illicit connections will be conducted when that
possibility is indicatedbythe monitoring program, citizen complaints, or public employee
reports. Storm drain channels will be inspected for illicit connections again during 1997-98.
The underground storm drains will not be inspected during the next permit period (1995-
2000) for the following reasons:

~ 1) the current reconnaissance survey of underground storm drains has yet to
identify any illicit connections;

.-, 2) the underground storm drain systems are predominantly inaccessible (under
streets and roads); and

,..~ 3) inspection of underground storm drains is a relatively expensive, component
of the municipal stormwater NPDES program. These resources will be more
effectively applied to other NPDES program activities.

It is believed that an inspection of underground storm drain systems once every ten years
would be appropriate. However, where monitoring or inspection activities identify evidence
of an illegal discharge to an underground storm drain, efforts will be made to identify the
source.

4.2.2 Illegal Discharges

The three primary types of pollutant discharges (or illegal dumping) that must be controlled
or eliminated are caused by:

¯ individuals who do not know that their action is illegal (or harmful);
" ¯ individuals who know that their action is illegal; and
. . ¯ accidental spills.

To address the problem of individuals who do not know their actions are illeg.’d, two steps
were taken. The first step was the implementation of an education and outreach program             .
to inform the public of the impact of illegal discharges on surface water quality. The second
step was the implementation of a program to inform the public of the household hazardous

t: \ bo~\~nta, tna\tllk’it.4 4-3
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waste collection program operated by the County’s Department of Environmental Health
as an alternative to illegal dumping. The household hazardous waste collection program will
reduce the amount of material illegally disposed to the municipal storm drain system. This
program was expanded with an initial contribution of I;300,000 (presently 1;450,000). By
providing two weekend collection events instead of one, increasing the ~Iotal number of
annual events, and increasing the publicity of the events, the program was able to increase
the awareness and convenience of proper disposal.

¯
_ The education and outreach program and municipal employees will be used to prevent

and/or identify individuals who know their actions are illegal. The Stormwater/Cleanwater
_       Education and Outreach Program being developed and implemented will increase public

awareness, promote proper disposal of household hazardous waste, and encourage reporting
of suspected illegal discharges. An "800" telephone number for toll-free reporting of illegal
or improper pollution activities and for requesting information was established in October
1994. By calling 800/506-2555, the caller is connected to an operator who will provide the

_ name and telephone number of the appropriate municipal staff to help the caller. The
municipal staff can assist callers with information regarding recycling, disposal of waste,
reporting of dumping, street and catch basin maintenance, and other information or services.
Reports of discharges are referred to the appropriate agencies for response. In addition,

public employees will receive training to recognize and report suspected illegal discharges

observed during the course of their work (see Section 7.6.3).

For several years the County’s Fire Department has maintained a Hazardous Materials
Emergency Response Team. This team responds to accidental spills and dumping of
hazardous materials, and supports other agencies encountering hazardous materials (e.g.,

_ police during drug lab raids). This includes coordinating containment and cleanup of spills
which may impact the storm drain system. Three years ago, with the County fitting financial

_..       problems, the team was almost permanently disbanded. The RCFC&WCD, on behalf of
the Permittees, contributed $300,000 to help ensure that the team remained intact. Since
then, the team has re.sponded to over 360 incidents annually. The continued support of the
County’s Hazardous Materials Emergency Response Team will help ensure that hazardous
materials from spills or dumping have minimal impact on storm drain systems and receiving

-- waters.

i:\bobc\santaana\illicit.4 4-4 !~ -- J
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4.3 ENFORCEMENT PROCEDURES

- Presently, the Co-Permittees must utilize existing regulations to manage stormwater quality
(e.g., nuisance laws, littering ordinances, public health regulations, etc.). The Co-Permittees
plan to adopt a comprehensive stormwater ordinance during 1995. A copy of the
Stormwater/Urban Runoff Management and Discharge Controls ordinance is provided in
Appendix G. This ordinance will prohibit:

,._. ¯ disposal of wastes (potential pollutants) to any street, alley, sidewalk, storm
,~ drain, inlet, catch basin, etc.;

¯ illicit connections and discharges to the storm drain system; and

¯ any discharge that would result in a violation of the municipal stormwater
-" NPDES permit.

Enforcement actions may include citations, notice of violation, cease and desist notices, and,
in some cases, arrest depending on the nature and intent of the discharge and the number
of previous violations.

~ 4.4 COORDINATION WITH OTHER NPDES PERMITS

o- 4.4.1 Non-Stormwater Permits

., The Co-Permittees will notify the Santa Aria RWQCB of detected non-storm water
_ discharges to their storm drain systems. In addition, the RCFC&WCD will request the

opportunity to review and comment on proposed point source discharge permits for

_. discharges to surface waters in Riverside County. The Permittees oppose permitting of
point source discharges which may impair their ability to meet the requirements of the
Riverside County municipal stormwater NPDES permits. Proposed point sou;rce discharge
permits will be reviewed and comments may be provided by the RCFC&WCD to the
RWQCB. If the RWQCB were to issue permits for discharges that are not acceptable to
the Permittees, the Permittees may refuse to accept the discharge into their storm drain
systems.
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4.4.2 Construction Stormwater Permit

- The Perrnittees will continue to require private construction projects to demonstrate L
compliance with the Construction Stormwater Permit prior to the issuance of local
construction and grading permits. In addition, building and grading inspectors will be

provided training on construction BMPs using the California Stormwater Best Mana~eme~
Practice Handbook - Construction Activitie,~. The Permittees will notify the RWQCB of
construction activities not in compliance with the Construction Stormwater Permit when

2,.- additional enforcement support is needed. Enforcement actions and investiigations related
to stormwater control from construction activities will be summarized in the annual report
to the RWQC.B.

4.4.3 Industrial Permit

When identified, the Permittees will notify the RWQCB of industrial facilities which are not
in compliance with the requirements of the Industrial Permit. The Permittees will develop
a commercial and industrial facilities inspection program as described in Se.,c~ion 6.3.

24.5 REPORTING TO THE SANTA ANA RWQCB

An annual report will be submitted by the Principal Permittee to the RWQCB summarizing
the information related to the illicit connection and illegal discharge elimination program.
The Reconnaissance Survey Implementation Plan will be replaced with an Illegal Discharge             ~’~
Control Plan which will be submitted to the Santa Ana RWQCB in mid-1996 for review and
approval.                                                                               ~,~



TABLE 4-1
SUMMARY OF RECONNAISSANCE SURVEYS

Underground Undocumented Connection Open Undocumented Conneetiou
Pipe Inspected Connections Source Channel Inspected Co.nnectious Source

Permittee (feet) (feet) Found Unknewa (feet) (feet) Found Unknown     Comments

Beaumont ........ No rCSl~3nse.

Calimcsa 0 NA NA HA 0 NA HA HA

Canyon Lakc 3,94(} 3,940 0 0 0 NA NA NA

Corona 146,8(g3 143,(~6 88 - 10,560 0 - - Work ongoing.

llcmct 15,170 15,170 0 0 13,120 13,120 0 0

l..’lkc El~inore 2,(~10 2,600 0 0 !,200 1,2flO 0 0

Morcno 40,203 40,203 0 0 0 NA NA NA
Valley

Norco 10,254 10,234 0 0 0 HA NA NA

Pcrris 10,181 10,181 0 0 0 NA NA NA

Riverside 80,0(}0 0 - - 10,600 5,34}0 0 0 Work ongoing.

.";an Jacinto 0 NA NA NA 0 NA NA HA

County of
Riverside 9,654 8,554 1 0 52,026 52,026 2 3 Work ongoing.

RCFC&WCD 785,685 785,685 104 3 697,1}97 697,097 ~ 50 Work ongoing.

~oles: ’(1)    1’ A -- Not Applicable~
(2) Suvcey included underground pipes of 36-inch diameter or larger and channels �onstraeted before July 1990.





NEW DEVELOPMENT AND REDEVELOPMENT

The Construction and New Development Sub-Committee prepared a supplement
(Supplement A) to the Santa Aria Regional DAMP which requires implementation of site-

1specific BMPs intended to reduce pollutants in stormwater discharge from new development

2
and redevelopment projects. Supplement A is included as Appendix H to this Permit
Application. The Construction and New Development Sub-Committee has plac~d emphasis
on building upon existing programs and achieving uniformity of implementation by the
Permittees. Proposed measures will apply to both private- and public-sector development
projects and both structural and non-structural control measures have been included.

$.1 PLANNING PROCESS FOR DEVELOPMENT AND REDEVELOPMENT

$.1.I Watershed Protection Policies

The Permittees will monitor and coordinate with watershed protection programs which may
2be implemented by the RWQCB, the Santa Ana Watershed Planning Agency (SAWPA) and

others during the next permit period. Applicable policies related to constn:ction and new
development developed in these efforts will be incorporated into the DAMP.

5.1.2 Coordination with CEQA

The Permittees will adopt policies (some already have) that will include evaluation of

construction-period and post-construction stormwater impacts during staff review of
California Environmental Quality Act (CEQA) and National Environmental Policy Act
(NEPA) documents. Where appropriate, measures to mitigate anticipated stormwater
quality impacts will be incorporated into environmental documents and incorporated into
standard conditions of approval for proposed development and redevelopment projects.
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" ~.I.3 Site Planning Practices L

The requirement for a post-construction stormwater quality BMPs will be specified in each
Permittee’s standard conditions of approval. The standard conditions of approval will

require project proponents to include in their plans BMPs that will be incorporated into the
project to control nonpoint source pollutants after construction. Supplement A will be
adopted by the Permittees and uniformly implemented by to promote �onsisu’.ncy.

5.1.4 General Plans and Master Plans

The California General Plan Law and the CEQA provide a basis for mun:icipaliti~s to

review and comment on proposed projects within their jurisdiction. Under the General Plan
Law, municipalities are required to develop policies and regulations that guide development
within the municipality. Each development project is then reviewed for conformance with

these policies. Under CEQA, projects are also subject to review and comment for adverse
impacts the projects may have on the environment, including impacts from stormwater
discharges. As the Permittees revise their General Plans or Master Plans, the management
of stormwater quantity and quality will be addressed, and the measures identified in
Supplement A will be incorporated into those plans.

$.1.$ Planning/Public Works Interface

Construction inspectors will monitor projects for implementation of stormwater quality
control measures incorporated as conditions of approval by Planning. Where the conditions
are not implemented, inspectors will take appropriate follow-up actions, including

~ enforcement where appropriate, to ensure that the stormwater quality control measures are

,
implemented.

5.1.6 Implementation Procedures

Each Permittee will take the following actions:

,- ¯ Train personnel responsible for permitting or development plan review
regarding the new development BMPs included in Supplement A. Personnel
training is described in Section 7.6 of this Permit Application.
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O¯ Make Supplement A available to development or permit applicants at the

earliest possible time in the application/permit process. L
’ Notify applicants of known water quality problems which may affect the

proposed development at the earliest possible opportunity.

¯ Modify procedures for approval of grading, building, and similLar permils to
include applicable BMPs from Supplement A. Permits will not be is,sued until
conditions of approval related to stormwater quality management are salis~e.d. 2

5.2 CONTROL MF-.ASURES FOR CONSTRUCTION

Section IV.l.c of the Santa Aria Permit requires the DAMP to include "a full range of
structural and non-structural BMPs" that shall be required at new construction sites. "All
industrial or commercial construction operations that result in a disturbance of one acre or
more of total land area (or smaller parcel of land which is a part of a larger common
development) and residential construction sites that result in a disturbance of five acres or
more of total land area (or a smaller parcel of land which is a part of a larger common
development) shall be required to develop and implement BMPs, including a long-term

2funding mechanism and commitment to support required maintenance of the BMPs, to
control erosion/siltation and contaminated runoff from the construction sites."

The Co-Permittees have existing ordinances for grading and erosion control at construction
sites. The County is in the process of developing an improved ordinance and ~is consulting
its own agencies and the Santa Aria RWQCB for review and comment. A copy of the
County’s proposed grading and erosion control ordinance is included as Appendix I. The            ~,~
other Co-Permittees are in the process of reviewing their ordinances, but will not pursue
revision of their ordinances until the County has finalized its proposed ordinance, which will
be used as a model. By December 1995, the Co-Permittees should have revised grading and
erosion control ordinances in place.

5.2.1 Permits

The model grading and erosion control ordinance will include a requirement that: an erosion
control plan be submitted for review and approval by the appropriate municipal department
prior to the issuance of a grading and/or building permits. Also, if the construction site is
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subject to the Construction Stormwater Permit, the applicant will have to show proof of

0compliance with the Construction Stormwater Permit prior to the issuaace of the local

Lgrading and/or building permits.

52,.2 Bondin~

Bonding is a mechanism used by municipaJities to ensure that various Conditions of approvaland items specified in plans, including stormwater quality control measures, are

implemented in private-sector development projects. Bonding involves the deposit of cash
or the purchase of a policy from a bonding firm by the developer for a specific development
project. The amount of the bond is based on the anticipated cost of the required

improvement. If the conditions of approval are not met, the municipality may use the
deposited funds or may cash-in the bond policy to Complete the work. A~ stormwater
quali~, control measures are written into plans or included as conditions of approval, they
are being covered by the bonding mechanism.

5-7"3 Inspections

The COumy has developed a one-day training program for construction inspectors. This
2-- training program has been made available to the other Permittees for a nominal charge.

This training program will be conducted on an as-needed basis to train new inspectors and
to provide refresher training. This training program addresses soil erosion, construction
Pollution control measures, and the requirements of the Construction Stormwater Permit.

Reporting and follow.up procedures, including enforcement alternatives, will also be
addressed at this training program.

Construction inspectors will specifically inspect the construction site for compliance with the
erosion control plan or with the SWPpp prepared for the Construction Stormwater Permit.
A summary of the activities of this program will be incorporated into the annual repor~

submitted to the RWQcB (Section 10.3.4).

5.,3 CONTROL MEASURES FOR NEW DEVELOPMENT AND REDEVELOIPMENT

It is generally understood that, as development progresses, ~he percentage of paved’ surface

5-4                                  /. ....
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increases, the discharge rate and volume of runoff increases, and the amount of pollutants
in stormwater runoff also increases. Section IV. 1.c of the Santa Aria Permit requires the
DAMP to include provisions that "all new developments and existing facilities with
significant redevelopment, irrespective of their size, must develop individual, comprehensive,
long-term, post-construction stormwater management plans, incorporating :structural and
non-structural BMPs. These management plans shall include a long-term funding
mechanism and commitment to support required maintenance of the BMPs.~"

Supplement A to the DAMP specifies structural and non-structural BMPs that will become
"standard" practices for new development or redevelopment. Each new development will
be required to implement appropriate non-structural BMPs in keeping with the size and type
of development and the potential for stormwater pollution. Each new development will also
be required to implement appropriate "routine" structural BMPs. "Routine" structural BMPs
are economical, practicable, small-scale measures, which can be feasibly applied at the
smallest unit of development.

__ 5.4 ENFORCEMENT

Construction inspectors have received training in the available enforcement alternatives.
Enforcement actions may include cease and desist orders, fines, and stop work orders.

"- 5.5 COORDINATION WITH CONSTRUCTION STORMWATER PERMIT

As stated previously, where applicable, grading and/or building permits will not be issued
without proof of compliance with the Construction Stormwater Permit. The Permittees will

_ develop procedures such that the Santa Ana RWQCB will be notified when non-compliance
with the Construction Stormwater Permit is suspected.
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INDUSTRIAL AND COMMERCIAL SOURCES

.- 6.1 IDENTIFICATION OF SOURCES

I
,_ In prior years, "specific industrial sources" (including name, location, and Standard Industrial

2. , Code) discharging stormwater to Permittee municipal storm drain systems were idcntifieal
and reported to the Santa Aria RWQCB to satisfy requirement IV.2.d of the Santa Arm
Permit. The identification of industrial and commercial facilities will help the Perrnittees
in developing appropriate stormwater quality programs and will be useful in prioritizing the

implementation of control measures pertaining to industrial and commercial facilities.

6.2    CONTROL MEASURES

._ The DAMP established a number of BMPs specifically applicable to, industrial or

_ commercial facilities. A few of the more significant BMPs that will be imph;mented by the
2Permittees are:

! ¯ evaluate the need to establish local regulations giving municipalities the
"- authority to require oil and grease controls in areas which may be significant
- sources of oil and grease to stormwater (e.g., retail gasoline statioas,

- automotive shops, parking areas, food service establishments)

- ¯ develop, implement, and enforce regulations requiring landowners and/or
tenants to provide covers (roofs, tarps) to keep rain off of areas which contain
potential pollutants (storage areas) and to keep stormwater runoff from            ~ ti

draining through areas which contain potential pollutants

¯ educate/inform on impacts from gasoline, fuel oil, and oil and grease -

~

[

- effective use of good housekeeping practices, oil/grease traps, and the proper
use of absorbents and cleaning compounds by industrial and commercial
facilities

The proposed stormwater/urban runoff ordinance to be adopted by the Co-Permittees
_ during 1995 contains provisions that prohib., the storage of "grease, oil. motor vehicles,

machine parts, or other objects that may leak grease, oil, or other hazardous substances such
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- that these substance are discharged into any street, alley, sidewalk, storm drain, inlet, catch

basin, conduit, or other drainage structure." The proposed ordinance also requires that
"where BMP guidelines or requirements have been identified by any federal, State of
California, regional, and/or county agency, for any activity, operation, or gacility which may

-- cause or contribute to stormwater pollution or contamination .....
every pearson undertaking’ ¯ such activity or operation, or owning or operating such facility shall comply with such

guidelines or requirements." Compliance with additional BMPs identified by the
municipality would also be required by the proposed ordinance.

The education and outreach program has components directed at industrial and commercial
facilities. Research and evaluation of educational materials and outreach programs targeted
for industries and commercial activities has begun and will continue during 1995. During
1996 a "clean business" incentive program will be initiated. The education and outreach

-- program is discussed in more detail in Section 8.0.

,.__ 6.3 INSPECTIONS

_ The purpose for inspecting industrial and commercial facilities is to identify compliance or

_ non-compliance with local stormwater ordinances and regulations and to eru;ure that BMPs
are being implemented to manage discharges to municipal storm drain systems. Inspections
of commercial and industrial facilities will also be a component of the "clean business"
incentive program.

A sub-committee (Industrial/Commercial Stormwater Sub-Committee) will be formed with
representatives of the Permittees, local regulatory agencies or districts, and the industrial

_ and commercial sector. This sub-committee will assist the Advisory -ommmee in
(-,

¯
establishing priorities and providing guidance for the industrial and commercial facility
inspection programs that will be developed and implemented by the Co-Permittees. The

Industrial/Commercial Stormwater Sub-Committee and the Public Education Coordinator
for the Stormwater/Cleanwater Protection Program will work together to develop the "clean
business" incentive program.

Local programs exist for inspection of industrial and commercial facilities on a regular basis.
Such programs may address environmental or public health, fire prevention and safety,

-
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V
hazardous materials management, industrial and commercial waste management (solid),
and wastewater pretreatment. By July 1, 1996, each Co-Permittee will elect to have Linspections related to their stormwater ordinances and regulations and/or the "clean
business" incentive program incorporated into existing inspection programs or will develop
a separate inspection program depending upon the needs and resources of the Co-Permittee.
The inspection programs developed will include:

- 2, ¯ identification of the person responsible for overseeing the inspection
programs;

~ ¯ procedures for conducting the inspection, including reporting, follow-up, and
enforcement;

~- ¯ a standardized checklist and inspection report form for use during inspections;

" ¯ training of personnel to conduct inspections;

¯ frequency of inspection based upon the type of industrial or commercial
"- facility; and

- 2_ * coordination with the applicable Regional Water Quality Control Boards and
other jurisdictional agencies.

-- 6~4 COORDINATION WITH INDUSTRIAL PERMIT

The Permittees will develop procedures which will include notification to the Santa Aria

RWQCB when non-compliance with the Industrial Permit is suspected. The Santa Aria
RWQCB will also be notified regarding the identification of illegal discharges from
commercial or industrial facilities to the municipal storm drain system. Other findings from

the commercial or industrial facility inspections may also be communicated to the Santa Aria
RWQCB. The Santa Aria RWQCB will implement investigations and enforceraent actions,

as appropriate, in response to these notifications..
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~ 7.0

L_ PUBLIC AGENCY’ ACTIVITIES

All of the Permittees perform functions that may have an impact of stormwater quality,

including construction and maintenance of storm drain and flood control systems,
construction and maintenance of streets and roads, maintenance of vehicles and/or heavy
equipment, operation and maintenance of wastewater collection systems, collection and

disposal of solid waste, landscape maintenance, and weed control.

7.1 STORM DRAIN SYSTEM AND FLOOD CONTROL

The Permittees will continue to evaluate existing programs for catch basin, inilet, and storm
drain cleaning and maintenance of open channels. As additions to storm dr~dn systems or
as capital improvements of existing storm drain systems are planned, the Permittees will
consider designs and retro-fit options that will enhance stormwater quality.

7.2 STREETS AND ROADS

The Co-Permittees have ongoing programs for street and road maintenance, including street

sweeping and pavement management. The DAMP identified two BMPs specific to these
activities.

Most of the Co-Permittees have regular schedules for street sweeping in areas where streets
are constructed with curbs and gutters. A few of the Co-Permittees have modified their

street sweeping schedules such that streets in commercial, business, and industrial areas are
swept weekly. The Co-Permittees will continue to prioritize and evaluate problem areas
which may benefit from a more frequent street sweeping schedule. As additional streets
within the Co-Permittees jurisdictions have curb and gutter installed, those streets will be

included in the street sweeping program.
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The County has initiated a street sweeping pilot study of one area, which was selected based
upon : L

¯ streets and roads passing through particular land use areas;
* streets and roads not within city limits; and
* road segments with curb and gutter.

1
The pilot study route (approximately 300 centerline miles) will be swept once per month for

212 months beginning in the spring of 1995. Records will be kept for number of miles swept,
amount of debris removed, field inspection of the route after sweeping, and evaluation of
the pilot study. The RCFC&WCD will collect samples of the runoff and material collected
by the street sweepers for analysis. The information gained from this street sweeping pilot
study will be used to:

~, " identify other areas within the County for sweeping;
¯ prepare County budget for street sweeping;

,-- " evaluate and refine street sweeping programs of the other Co.Perminees; and
: ,.,

¯ determine the effectiveness of alternative methods.

2By December 31, 1995, the Co-Permittees will evaluate their pavement management

, ¯ programs, and where appropriate, revise their program to protect stormwa~ier quality. The
~"~"~- ~ Co-Perminees will consider measures such as:

~:. * regular repair of potholes and worn pavement to reduce sediment load in
stormwater runoff;- /3

,, " avoiding paving work during wet weather; ~.~
- " implementing BMPs for concrete (storage, mixing, pouring, and cleanup); and

5- " covering catch basins, inlets, and manholes during application of seal coat,
tack coat, etc.                                                                   ~

7.3 CORPORATION YARDS

Corporation yards include areas or facilities that are regularly used for vehicle maintenance
or washing, other maintenance, chemical storage or use (such as a painting l~’acility), waste

management, or supportive activities for field crews. These are essentially industrial
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activities being performed at municipal corporation yards. To the extent that corporation

Lyards do not perform vehicle maintenance activities, municipalities are generally not
required to obtain an Industrial Permit for their corporation yards. The Permittees do not

intend to prepare stormwater pollution prevention plans, per se, for their corporation yards
unless (or until) they are required by regulation. However, the Permittees will assess their
facilities and operations and implement BMPs l~eeded to reduce exposure of stormwater to
potential pollutants.                                                                    2
7.4 PUBBC FACILITIES

Municipalities manage a variety of public facilities, including parks and recreation areas,
" swimming pools, golf courses, schools, civic or community centers, and parking lots.
’ Managing such facilities often requires the storage and use of chemicals (e.g., fertilizers,

-- herbicides, pesticides, chlorine), discharges of non-storm water, and management of waste.

..., The Permittees will evaluate their existing programs or procedures for managing public
,~. facilities. BMPs will be implemented, as appropriate, to minimize the exposure of

2, stormwater to potential pollutants. The control measures may include:

: ¯ developing a list of approved herbicides and pesticides and the respective

¯ periodic training in chemical storage and use;

-- ¯ storage of equipment, materials, or chemicals indoors, under roofs, or covered
by tarps;

- ¯ training in the proper disposal of wash waters, swimming pool water, or
5, , fountain water; and

- ¯ regular sweeping of parking lots and use of absorbents to cleanup automobile
, fluid leaks.

7.5 SEWAGE SYSTEMS

The Riverside County Department of Environmental Health, RWQCB, and sanitation

agencies in Riverside County will be contacted to document existing procedures for
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responding to sewage spills. These procedures will be reviewed, and recommendations for
0containment and disposal to reduce the amount of sewage discharged to the storm drain

- system will be recommended,
t

¯ " 7.6 EMPLOYEE TRAINING

_ 7.6.1 Permitting and Plan Review 1

The Permhtees will train personnel responsible for permitting or development plan review
regarding the new development BMPs included in Supplement A. This will include a review
of the California Stormwater Best Management Practice Handbook - Constnaction Activiti~.,.

7.6.2 Constraction Inspection

Building and grading inspectors not previously trained will be provided training on
construction BMPs using the California Stormwater Best Management Practice Handbook

Construction Activiti¢,,~. This program was initiated in 1993 for County employees and
made available to city and other interested parties in December, 1994.                             2

7.6.3 Storm Drain Inspection

City, County, and the RCFC&WCD maintenance, inspection and other field personnel will
be trained to recognize evidence of illegal discharges and dumping (e.g., stains, materials

.̄. in or discoloration of water, stressed vegetation, etc.). In addition, they will receive
r~ ]i

,,.

instructions on reporting and documentation procedures,

i I!
. . 7.6.4 Operations

City, County, the RCFC&WCD and other public agency personnel will be provided training

31

to increase awareness of procedures to reduce pollution related to their job activities.
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- O7.7       COMPLIANCE WITH INDUSTRIAL PERMIT AND CONSTRUCTION

STORI~ATER PERMIT
L

The Permittees operate facilities and conduct activities which are within the intent of the
Industrial and Construction Stormwater Permits. Additional facilities and activities may be             1

included in the USEPA Phase II regulations which may be promulgated during the next
_ permit period. The Permittees will comply with the Industrial Permit and the Construction

2Stormwater Permit in operating municipal facilities and conducting operations. This may
include submitting Notices of Intent (NOI) to comply with the general permits, preparing
and implementing storm water pollution prevention plans, conducting monitoring and
submitting annual reports to the RWOCB. To the extent of their legal authority, the

¯ -x       Permittees will require and encourage other public agencies (e.g., Caltrans, special districts,
public utilities) to comply with the Construction Stormwater Permit for construction projects

¯ -- within the Permittee’s jurisdiction.

2
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8.0

EDUCATION AND OUTREACH L

~’~ Education and outreach are seen by the Permittees as the keystone to municipal stormwater

Imanagement. The primary focus of the education and outreach program is to keep
), pollutants out of the storm drain system rather than treating stormwater at the "end of the2~, pipe." Because source reduction means controlling human activity ~tnd encouraging

~ behavioral change, education about the effects of stormwater pollution and fostering broad

¯, participation in pollution prevention and control are critical to the success of the education
and outreach program.

8.1 PROGRAM TO DArE

’ The RCFC&WCD and the County of Riverside established a full-time Public
, Education/Information Coordinator position to assist the Permittees in performing the
, education and outreach component of the municipal stormwater NPDES program. The

2~
Public Education/Information Coordinator develops and implements the stormwater
education and outreach program for the Permittees. Materials and products produced for
the education and outreach program are routinely submitted for comment and approval to

~~,~~

~’ the Permittees, Riverside County Waste Resources Management District, the County’s
Department of Environmental Health, and the County’s Public Information Officer.

Coordination with other existing pollution prevention programs is ongoing. Staff from the
County of Riverside Administrative Office, the County’s Department of Environmental
Health, and the Riverside County Waste Resources Management District meet regularly to
coordinate similar pollution prevention program efforts. In addition there is coordination

ti with programs such as the Riverside-Corona Resource Conservation District:, the Coachella
Valley Association of Governments’ (CVAG) Illegal Dumping Task Force and the Western
Riverside Council of Governments. Participation in a joint outreach program with the
Southern California Coalition for Pollution Prevention (an industry-backed group) may also
be pursued.
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8.1.1 General Outreach

LGeneral outreach provides information and materials to the general public .about stormwater
pollution prevention. The general outreach activities of the Stormwater/Cleanwater
Protection Program which have been implemented to date include:

¯ The Riverside County education and outreach program commenced with the

2development of a program name/theme/message:

S tormWater shou  
Cieana,ater only...

Help keep our walter cleanl
PROTECTION    PROGRAM

¯ An information brochure was developed to introduce the assessment fee
associated with the municipal stormwater NPDES program and mailed to over
150,000 property owners. The brochure informed residents of FAC’TS about
the Stormwater/Cleanwater Protection Program and ACq’IONS... what they
can do to help protect their water. The brochure is also available in Spanish.

¯ Two half-page Sunday advertisements were printed to accompany the 2information brochure. Advertisements appeared county-wide through the
~ (all zones), the Desert S~q and the C~ daily
newspapers.

Public information presentations were conducted in eleven cities to introduce
the Stormwater/Cleanwater Protection Program to city residents. The
presentations included overhead transparencies, photos, and a question and
answer forum.

¯ The Stormwater/Cleanwater Protection Program’s toll-free number (800/506-

5
2555) was established. It was determined that the establishment of one
central number for all residents in Riverside Countv would make distribution
of collateral material less complicated by alleviating the need to list 23 city
phone numbers. The toll-free number is monitored by an answering service
which refers calls to the appropriate agen~ based on the callers questions and
their location. The toll-free number serves all cities within Riverside County,
excluding Blythe (which is exempt from NPDES stormwater regulations).

¯ The brochure "Stormwater Pollution . . . What You Should Know" was
developed. The toll-free number is listed in the brochure. The brochure
introduces the problem of stormwater pollution, its effects on the environment
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and informs residents of primary things they can do to help prevent it. The
brochure is also available in Spanish. Each city in Riverside County is
supplied with brochures for distribution.

¯ The brochure "20 Ways to Protect Your Water" was developed. The toll-free
number is referenced in the brochure. This brochures provides 20 specific
examples of how residents can help protect their water by activities in their
home, their yard, their auto, and their neighborhood. The brochure is also
available in Spanish. Each city in Riverside County is supplied with
brochures for distribution.

,,. ¯ The Stormwater/Cleanwater Protection Program display booth was
’,, constructed and made its debut at the 1994 Lake Perris Farmer’s Fair. Over

800 packets of information were handed out at the fair via the ,display booth.

~ f ¯ A Stormwater/Cleanwater Protection Program magnet in the shape of a water
drop was developed. The magnet relays the program message .of "Help Keep
Our Water Clean." It also references the toll-free number for information:
on how to protect our water; for proper disposal of household hazardous
waste; how to recycle motor oil; and how to report illegal dumping.

~’ * Coordination with other agencies, such as Riverside-Corona Resource
Conservation District and CVAG’s Illegal Dumping Task Force, has created
a cooperative arrangement to share resources and outreach opportunities.
Riverside-Corona Resource Conservation District publishes stormwater
pollution information and promotes the County’s household ha:hardous waste
collection events. CVAG has agreed to promote the Stormwater/Cleanwater
Protection Program’s toll-free telephone number.

8.1.2 Focused Outreach

Focused outreach provides information and materials pertinent to a specific aspect of
stormwater pollution prevention or to a specific group of people, businesses, or industries.
The focused outreach activities which have been implemented by the

Stormwater/Cleanwater Protection Program to date include:

m ¯ Five utility inserts have been developed. Two specifically address stormwater
pollution from motor oil. The Stormwater/Cleanwater Protec,lion Program
produced 105,000 utilitv inserts for the Citv of Riverside to be distributed in
the their November 19~4 utility bill. Coordination with various water districts
and utility agencies is ongoing to schedule mailing of inserts.
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¯ Research and evaluation of existing educational materials fo:r focus groups
such as construction and industry are ongoing. A "clean business" incentive
program will be modelled after the Bellevue, Washington program, "Business
Partners for Clean Waters," which includes manuals on BMPs for
construction, industry, and automotive businesses.

8.1.3 Education Programs

Stormwater education programs include components directed toward children in school
systems or developed for municipal employee training. The stormwater educxttion activities
which have been implemented by the Stormwater/Cleanwater Protection Program to date

include:

¯ Research and evaluation of existing educational materials for school grades
K-12 are ongoing. A preliminary cartoon character has been selected:
"Water Warrior" pollution prevention warriors who protect our water.
Various reference materials will be developed such as: book covers and
markers, pencils and coloring books.

¯ The HAZMAN coloring book from the Riverside County Environmental
Health Department and the "Solution to Pollution Is You" pamphlet from the
Riverside-Corona Resource Conservation District was provided ~to children as
part of the information packet the Stormwater/Cleanwater display booth
distributed at the Farmer’s Fair. We will continue to distribute these items
pending full development of the "Water Warriors" program for the
Stormwater/Cleanwater Protection Program.

¯ Riverside County’s Building and Safety Department staff has provided soil
erosion and sediment control training to over 100 County employees including
planners; engineers; road, grading, and building inspectors; equipment
operators; and other field personnel.

¯ The Riverside Countv’s employee newsletter, Netwo published a special
edition on various pollution prevention programs within the County. The six-
page newsletter informed over 10,000 employees of the various programs and
informed them about how to actively participate in pollution prevention.
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8.1.4 Citizen Participation

L-- Components of the Stormwater/Cleanwater Protection Program have been developed to
actively involve citizens in protecting stormwater quality. The citizen participation activities
which have been implemented by the Stormwater/Cleanwater Protection Program to date
include:                                                                                  1

;
’,, ¯ The theme for the storm drain stencil campaign has been selected and will be: 2

, ; ¯ Each Permittee in Riverside County will be provided with a supply of stendl~
and a stencil program instructional kit. The Permittees, with assistance from
the Public Education/Information Coordinator, will coordinate with local
volunteer groups for stenciling days/activities.

," * The toll-free phone number is designed to refer callers’ questions to the
"~ appropriate agency. If a caller wants to report a full catch basin, or report

2,- illegal dumping, the answering service will refer the call to the appropriate

agency. The operator will also advise the caller that if they were unable to" reach the referenced agency/individual, or were dissatisfied with the help they
,_.. received, they should call the toll-free number again and the operator will

refer their call directly to the Stormwater/Cleanwater Public Education

?
~" Coordinator. All cities within Riverside County have provided the
,., Stormwater/Cleanwater referral service with a list of contact names for
-- various agencies and programs.

~
,, 8.2 FIVE.YEAR PLAN.. 1995-2000 U

- fi,, Education and outreach will be continued as a fundamental element of the

~ Stormwater/Cleanwater Protection Program during the next permit period. This will include

D’~continuation and further development of the programs implemented during the current

~d’ : permit period as described in the following sections.

8.2.1 General Outreach

Written, audio, and video products for general outreach will be developed d~Jring the next
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, permit period. A supply of the brochures and reference products developed will be

provided to all cities within Riverside County for distribution at information counters,
Lspecial meetings, etc. Some of the products contemplated are:

¯ periodic media kit - media kits will be distributed to local daily and weekly 1
-- newspapers (Permit years 1-3); 2¯ a brochure on the Stormwater/Cleanwater Protection Program with a theme

¯ -" "a partnership with your local government"; brochure will be distributed
.... through a direct mailing campaign (Permit years 1-2);

-- ¯ reference products, such as bags. pens. pencils, posters (Permit years 1-2);

¯ information packet to be distributed at the County’s household hazardous
waste collection events conducted throughout the County; packet will include
stormwater pollution brochures, handouts, magnets, as well as, the County’s
Department of Environmental Health household hazardous waste recycling

.’- information (Permit years 1-2);

- 2¯ bus stop shelter billboards - will require coordination with Riverside Transit
Authority (RTA) for western Riverside County and the Sun Bus for the desert
area (Permit years 2-4);

¯ tabletop and floor stand brochure display for distribution at public libraries
~" and for city public information counters (Permit year 2);

~’ ¯ half-page and quarter-page newspaper advertisements to continue to increase
" public awareness (Permit years 1-5); ~.J

~o ¯ several public service announcements - coordinate production with the
-. County of Riverside, Health Services Agency Media Production Center

(Permit years 1-2);

_. * paid advertisement versus public service announcements - requires assessment
of budget feasibility (Permit years 1-5);
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--- ¯ an educational video and a 60-90 second public service announcement, film
will show various locations throughout Riverside County (i.e. eastern des¢rt
area and western Riverside areas) - coordinate development and production
with the County of Riverside, Health Services Agency Media Production
Center (Permit years 1-2);

," * air video on local cable station (Permit years 2-5); and

¯ copies of video to schools accompanying grades K-12 educ-’ttional material
’- (Permit years 2-5).

The Stormwater/Cleanwater display booth will be scheduled for various fairs throughout
Riverside County including fairs for Earth Week and Pollution Prevention and Water
Awareness Week. Brochures and reference products will also be distributed at these events.

8.2.2 Focused Outreach

The focused outreach information and materials to be developed during the next permit
period are:

~,_. ¯ a brochure on alternatives to toxic or hazardous household products (Permit
years 1-2);

~,~
¯ a brochure on less toxic pest control methods (Permit years 1-2);

’- ¯ additional utility inserts focusing on potential pollutants such as pesticides,
,_. fertilizers and illegal dumping; continuing coordination with water districts
,.., and utility agencies for scheduled mailing of inserts (Permit years 1-3);

, ¯ ¯ a series of BMP manuals for construction, industry, and automotive businesses
~. for the "clean business" incentive program; contact businesses and seek

partnership in the program; reference products to be developed will include:
posters describing good housekeeping practices for various industries, "clean
business" posters for displays, and "clean business" decals to affLx to windows
at participating businesses (Permit years 2-4);

., ¯ a series of workshops to introduce developers to the NPDES Guidelines for
New Development (Permit years 2-4); and
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- O* a kick-off event coordinated with the County’s Department of’ Environmental

Health for the opening of two permanent battery, oil, and anti-freeze
Lcollection centers in Riverside County; kick-off activities, information packets

and media opportunities will be coordinated (Permit year 2).

"" 8.2.3 Education Programs

1
- Stormwater education programs developed during the next permit period will expand upon 2topics and materials used in school curriculums. Development of training programs for
_ municipal employees regarding stormwater pollution prevention and compliance and
. enforcement of stormwater regulations will also be emphasized. Education programs or

activities contemplated are:

¯ A graphic artist will be retained to develop "Water Warriors" characters and
" drawings. (Permit year 1-2)

¯ The County will utilize the services of the Riverside-Corona Resource
"" Conservation District for the development of:

2- stormwater protection curriculum and activity books with the
"Water Warriors" theme for elementary schools:’,                               -

,- - teacher workshops to introduce school curriculum and activity

?

¯ books; and

- - school assembly presentations. (Permit years 1-2)

~m~¯ Additional workshops for soil erosion and sediment control wiill be developed
U,- in coordination with the Riverside-Corona Resource Conservation District and

,..
the San Diego RWQCB. (Permit years 1-2)

~., * A workshop will be developed for the County’s Automotive Fleet Services
Division and various County road and maintenance facilities, to present BMPs

3

=" for automotive servicing. (Permit years 2-3)

¯ A workshop will be developed for the County’s Building Services Division on
proper storage and disposal of hazardous materials and hazardous wastes.

0 (Permit years 2-3)
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¯ A workshop will be developed to introduce the County’s Stormwater/Urban
Runoff Management and Discharge Controls Ordinance to County Planning
and Development staff. (Permit year 2)

8.2.4 Citizen Participation

Components of the Stormwater/Cleanwater Protection Program will continue to promote
the active involvement of citizens in protecting stormwater quality. These efforts may
include the following:

¯ Although each city will be working with volunteer groups for storm drain
stenciling, the County will conduct annual county-wide "Catch Basin Stenciling
Days." Kick-off events will be coordinated with media opportunities. The
events will coincide with Earth Week and/or Pollution Prev,.-ntion Week
activities. (Permit years 1-5)

¯ Community services groups such as the Kiwanis Club, Lions Club, and Rotary
.~ Club and environmental groups, will be contacted to coordinate stormwater

education presentations. (Permit years 1-5)

¯ Organize "Clean-Up" day activities. Coordinate with volunteers to target
specific areas in Riverside County for community clean-ups. Coordinate with
the CVAG Illegal Dumping Task Force to participate in their "Clean-Sweep"
program. Kick-off events and media opportunities will be coordinated.
(Permit years 1-5)

-- ¯ Coordinate and participate in special community activities associated with
Earth Week, Pollution Prevention Week, and Water Awareness Week.
(Permit years 1-5)

"
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CONSOLIDATED PROGRAM FOR WATER QUALIq~’ MONITORING L

A monitoring program plan was submitted to the Santa Aria RWQCB in 1991 for the
portion of Riverside County under their jurisdiction. In March 1993, a second monitoring
program plan was submitted to the San Diego RWQCB for the portion of Riverside County
under their jurisdiction. In 1994, a third monitoring program was proposed in the permit
application for the area of Riverside County under the jurisdiction of tl~e Colorado River
Basin RWQCB. To coordinate these three monitoring programs, the RCFC&WCD and the
other Co-Permittees in Riverside County decided to pursue a county-wide monitoring
program. A Consolidated Program for Water Quality Monitoring (Monitoring Program) was
submitted to the three RWQCBs in October 1994 and is included as part of this Permit
Application by reference. The Monitoring Program includes protocols If’or:

¯ "basic" sampling; ¯ sediment sampling;¯ bioassays; ¯ screening; and¯ citizen complaints; ¯ special tests (e.g., tap water).

"Basic" sampling includes dry weather observations and sampling, storm event sampling, and
receiving water sampling.

Initiatives to coordinate stormwater quality monitoring are being discussed at the federal,
state, and regional levels. These initiatives contemplate potential revisions in local
stormwater monitoring programs including participation in special studies, increased data
sharing, and modification of baseline data collection activities. It is anticipated that one or
more of these initiatives may be implemented as early as fiscal year 1995/96. The
Monitoring Program may be modified to reflect the participation of the Permittees in the
coordinated monitoring programs or to reflect the findings of special studies.

This section summarizes the information provided in the Monitoring Program. It should be
noted that the Monitoring Program may be modified throughout the next permit period to
reflect findings, new information, and changing conditions in storm drain fztcilities and other
environmental factors.
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9.1 OBJECTIVES OF THE MONITORING PROGRAM

L
The objectives of the monitoring program are to:

¯ assess mass loading rates from urban storm drain systems to the receiving
waters;

¯ assess the influence of land uses on stormwater runoff quality;

¯ detect illegal discharges;

¯ conduct compliance monitoring of surface water quality;

¯ assess the effectiveness of various BMPs designed to control stormwater
pollution;

¯ identify stormwater quality problem areas and/or trends;

¯ identify stormwater pollutants of concern;

¯ establish baseline conditions; and

¯ establish a database for future reference, research, and analysis.

9.2 MONITORING PROGRAM

The primary components of the Monitoring Program are:

¯ dry weather observations and sampling;
¯ storm event sampling;
¯ screening;
¯ sediment sampling; and
¯ receiving waters sampling.

Additionally, the monitoring program includes responding to citizen complaints and
conducting special tests or studies.

9.2.1 Schedule for Implementation

During the 5-year permit period, the implementation schedule for various components of
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the Monitoring Program will

L
Component Year I Year 2 Year 3 Year 4 Year $

Dry We___~ather X X X X X
,., Storm Event X X X X X

Screening ----"-- "----’-- "-’--"-- "----’-- -"-’--- 2X X X
.- Sediment Sampling X X X X X

Receiving ....’ ’ Waters X X X X X
’- Bioassay X ----’---"

X

9.2.2 Monitoring and Sampling Locations

~ The twenty dry weather monitoring stations are located at Arlington, Anza, Bly, Box Springs,
’- Hemet, La Sierra, Mag Center, Sunnymead, Sunnyslope, Temescal Channel, University,

2-- Lower San Sevaine, North Norco, Corona, Fairmont, Four Corners, Canyon Springs,
Hospital, Trailer Park, and Pert’is Line J.

The ten storm event sampling stations are located at Anza, Box Springs, Mag Center, San
Sevaine, Corona, Fairmont, Four Corners, Canyon Springs, Hospital, and Trailer Park.

r~The screening stations are located at Mag Center and Arlington.

The fourteen sediment sampling stations are located at North Norco, Anza Basin, Monroe
Basin, Jurupa Basin, Rubidoux Basin, Kansas Basin, Marlborough Basin, Columbia Basin,
Canyon Springs Basin, Perris Valley Drain, Salt Creek Channel Outlet, Hemet Channel, San
Jacinto Drain, and Buena Vista Basin.

The six receiving water sampling stations are located at Lake Elsinore, Temescal Gravel Pit,

_        Lake Evans, Santa Aria River, San Jacinto River, and Lake Mathews.

Stations for bioassay testing have not been identified at this time.
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" The locations of these various stations are depicted on. maps included in the Consolidated
Program for Water Quality Monitoring submitted to the three RWQCBs in October 1994. L
9.2.3 Quality Assurance Program

The objective of the Quality Assurance Program is to ensure that the results of the 1
,.. Monitoring Program are based on reliable data. The Quality Assurance Program addresses

2, . the following elements of sample collection and analysis:

,,. * development of standard sample collection and equipment maintenance
procedures;

’ ,_ ¯ education and training of sampling personnel;

-- ¯ sample handling procedures;

¯ specification of standardized laboratory procedures;

_
¯

documentation including the development of standardized reporting forms;
2

and

¯     development of standardized data management procedures.                         I .... "~,

9.2.4 Data Management                                                                 2

Field and laboratory data are maintained on a computer data base maintained by the
~’~- RCFC&WCD which was based on a program entitled "Speedware: Critical limits for in-

Uhouse evaluation of water quality data were developed by the RCFC&WCD based on a

_ review of a combination of references. Water quality data generated by the Monitoring

~Program is evaluated based on comparison with these critical limits, which are viewed as

_. typical of "raw surface water." The data and evaluation are provided in an annual report

~
to the Santa Aria RWQCB.

9-2.5 Budget

The budget for the Monitoring Program in the Santa Aria Region for fiscal year 1994-95 is
$194,100. The total budget for the Monitoring Program, including the Whitewater and
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OSanta Margarita River watersheds, is $307,900. Assuming no modifications to the

Monitoring Program, it may be anticipated that the annual monitoring costs would be fairly
Lconstant over the next permit period, if adjusted for inflation. However, the actual costs

may fluctuate depending on the implementation of coordinated regional, state, and federal
monitoring initiatives. In addition, as previously noted the Monitoring Program may I~
modified to reflect findings, new information, and changing conditions in tlae storm drain

_ facilities and other environmental factors. These modifications may also result in changes2¯ . in the cost of the monitoring activities.

9.3 EVALUATION OF MONITORING DATA

~ 9.3.1 Pollutant Loading

Analytical data collected under the Monitoring Program include data for receiving waters
and stormwater discharges. These data are maintained on a common computer data base.
However, due to the inherent variability of stormwater quality and the inexact nature of
discharge measurements, the data will only provide a general indication of pollutant loading.             2

In addition, due to this variability, many years of data will be needed to identify trends in
pollutant loading, particularly as they may be attributable to the implementation of source
control programs.

9.3.2 Source Identification

The primary focus of dry weather water quality monitoring is to assess whether the ongoing
program to identify and eliminate illicit connections and illegal discharges to the municipal
storm drain system is succeeding. Dry. weather monitoring and discharge measurements in
the Santa Ana region are conducted at 20 fixed stations. Wet weather sampling and
discharge measurements are also conducted at some of these stations. These monitoring
activities may provide information for source identification. Where water quality criteria
are chronically exceeded, or where visual observations or citizen complaints point to possible
polluting activities, efforts will be made to identify the source of the water quality problem.
Sources may include illicit connections, illegal discharges, poor housekeeping practices by
commercial or industrial entities, or certain land uses. Where sources are identified, follow-
up actions to address these sources will be implemented.
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O9.3.3 Performance of Control Measures

L-- .as noted in Section 9.3.1, it will not be possible to evaluate the overall effec’fiveness of the

municipal stormwater NPDES program through water quality monitoring due to the inherent
variability and inexact nature of the data. The Permittees are participating in the              I

development of coordinated stormwater monitoring programs on regional, state, and
potentially, national, levels. During development of the coordinated monitoring programs,              2

the Permittees will promote incorporation of special studies to evaluate specific stormwa:er
quality control measures. These special studies may include evaluation of specific activities
(e.g., street sweeping) and/or types of facilities (e.g., parking lot oil/water separators).

Section 10.0 describes the methods other than water quality monitoring which will be used
to evaluate the effectiveness of the municipal stormwater NPDES program.
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LPROGRAM EVALUATION

The effectiveness of the municipal stormwatcr NPDES program (Stormwater/Cleanwater

1Protection Program) will be assessed on a regular and consistent basis. ’The evaluation
component of the Stormwater/Cleanwater Protection Program will include a schedule for

2evaluation, a clear definition of what will be evaluated, a methodology for the evaluation
of BMP implementation and effectiveness, and designation of responsibility Ibr carrying out
the evaluation. In addition, there will be a process to follow up on the information
generated by the evaluation. The Stormwater/Cleanwater Protection Program will be
revised based on the program evaluation.

10.1 PERFORMANCE STANDARDS

The Advisory Committee will be responsible for developing and adopting evaluation criteria
for implementation and performance of the various components criteria for evaluation of

2the Stormwater/Cleanwater Protection Program. The Advisory Committee may elect to
establish subcommittees to develop these criteria for specific program components. The            ["-~,~
criteria developed will include the concept that the BMPs identified in the DAMP will be
implemented to the maximum extent possible. Standard implementation schedules and
reporting formats will be developed for each BMP by the Advisory Committee for use by
the Permittees. The Permittees will be required to document BMP implementation using
a standard format according to an established schedule. The utilization of quantitative
approaches (direct and indirect) for measuring implementation and effectiveness of BMPs
will be used whenever possible. The evaluation and reporting methods developed will
facilitate year-to-year comparisons.

3The evaluation component of the Stormwater/Cleanwater Protection Program will assess
the effectiveness of the Stormwater/Cleanwater Protection Program on at least four levels:

* extent of implementation of BMPs;
" indirect quantitative measures;
¯ indicators of public awareness; and
¯ water quality monitoring.
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10.1.1 Extent of Implementation of BMPs

Criteria to judge the extent of implementation of each of the BMPs included in the DAMP
will be developed in 1995. The criteria will include minimum implementation levels to be
achieved by the Permittees. The criteria will also provide that over the next permit period
each BMP is implemented to the maximum extent practicable by the Permittecs. The
targeted completion date for developing these evaluation criteria for implementation is
September 1, 1995.

The purchase and installation of equipment to implement BMPs will be documented and
reported. Examples may include purchase and use of street sweepers, flow control devices,
recycling bins, etc. Reporting will be simple and consist of a brief written description of the
equipment and a photograph if it is very unusual.

Revisions to written procedures needed to implement BMPs will be developed and reported.
Examples may include changes to written procedures for handling and storage of hazardous
waste, equipment operation, etc.    Reporting will consist of updating the
Stormwater/Cleanwater Protection Program and compiling a copy of revised standard
operating procedures for review by personnel.

When changes to practices that do not have written procedures are needed to implement
BMPs, these changes will be reported. Examples may include changes in handling and
storage of waste, equipment operation, equipment maintenance, cleaning practices, etc.
Reporting will be simple and consist of a brief memo to personnel describing the revised
practices.

Training may be needed where changes in personnel, routine operations and maintenance,
or implementation of new practices are proposed. The number of personnel trained, the

type of training given, and how often the training occurs will be reported in a memo.

Incremental costs incurred for implementation of BMPs will be reported. Such costs may
include one-time and continuing costs. Expenditures of money are an indicator of the extent
and level of efforts undertaken to implement the BMPs.
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Under the Santa Aria Permit, Task XIII.f requires an evaluation of the need for additional
BMPs, source controls, or structural control measures. However, the implementation of

LBMPs is relatively recent. Before recommending changes to BMPs or additional BMPs
beyond those currently being implemented or proposed by the Permittees, a uniform data
collection and reporting methodology will be established for each of the BMPs. This

1methodology will be used by the Permittees to allow for a uniform area-wide evaluation of
BMP implementation. The uniform data collection methodology will be developed by June

21, 1996.

10.1.2 Indirect Quantitative Measures

Indirect quantitative measures will also be used for program evaluation. For some BMPs,
it is possible to measure the volume or weight of material collected. As these materials are

¯.. no longer available for contact with storm water, the total amount of storm water pollutants
,, discharged is assumed to be reduced by this amount.

For other BMPs, reporting the frequency an amount of the action are reason~ble measures

for documenting effectiveness. For example, reporting the frequency of street sweeping and
the number of curb miles swept per year are reasonable measures for documenting BMP

effectiveness. Other examples include reporting the number of brochures distributed that
identify alternative disposal methods, the number of inspections conduc~Ied, and the
preventive maintenance tasks performed.

For structural controls, such as detention basins and drainage swales, visual inspections can

provide useful information regarding performance. For example, patterns of sediment
deposition can provide insight into the effectiveness of a structural control. Similarly,
observations of floating or suspended material, oil and grease, discoloration, and odors in
discharges are an indicator of performance. Such observations will be documented and used
to modify maintenance practices or to recommend modifications to the control.

Some specific examples include the following:

Street Sweeping - A method of evaluating the quantity and types of pollutants
removed by street sweeping may be developed and i’mplemented. This may
include studying what kind of"pollutants are removed by the sweeping,
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measuring the size of the pollutants, and the volume or weight of material
removed. The frequency of street sweeping the number of curb miles swept Lper year may also be reponed.

Use of 800 Hotline Ncmbcr - In mid-October 1994, Riverside County
implemented an 800 Hotline number for citizens to report suspected

1
stormwater pollution incidents. The frequency of the calls to the hotline will
be used as an indicator of the level of awareness of the program and the
number of pollution incidents in each Co-Permittee area.

2¯ Waste Oil Recycling - Riverside County has begun collection of statistics on
the amount of waste oil recycled. The assumption is that an increase in the
amount of waste oil recycled results in a decrease in the amount of waste oil
illegally disposed to the storm drain system. The amount of waste oil recycled
will be used as an indicator of the effectiveness of this program in reducing
stormwater pollution.

¯ Household Hazardous Waste Collection - Riverside County has implemented
a household hazardous waste collection program. It is assumed that a portion
of this hazardous waste would result in stormwater pollution if not properly
disposed. The amount of household hazardous waste collected under this
program will be used as an indicator of the effectiveness of this program in

2reducing stormwater pollution.

10.1.3 Indicators of Public Awareness                                                    ~ ~*’~q

The effectiveness of the Stormwater/Cleanwater Protection Program public awareness

campaign will be measured by increases in community participation at the County’s             ~
household hazardous waste collection events, the use of the Stormwater/Cieanwater             U
Protection Program toll-free telephone number, and program recognition in the general

community. Telephone surveys will be conducted to measure the public’s awareness of
~

stormwater pollution issues and to gauge the effectiveness of the Stormwate.r/Cleanwater

2Protection Program public information efforts during the last three years of the next permit

bperiod.

10.1.4 Monitoring

Since BMPs have only been implemented for a short period, there is little or no monitoring

data available to adequately assess their effectiveness in improving stormwater quality.
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Methods to assess the effectiveness of the BMPs through stormwater monitoring will be
evaluated and, where useful, implemented during the next permit period. However, Lstormwater quality monitoring is difficult to use in assessing BMP effectiveness for
stormwater pollution prevention. The difficulty arises from storm event variability in
frequency, duration, and magnitude. Further, monitoring data are being collected

concurrent with implementation of many BMPs so that determining the true effectiveness
1of a specific BMP is unlikely and speculative, at best.

10.1.5 Level of Compliance with State Permit Programs

The Stormwater/Cleanwater Protection Program includes measures to promote compliance

with the Industrial Permit and Construction Stormwater Permit. The number of notices of
intent and permits issued to industries and construction projects in the Santa Aria River
watershed will be obtained and evaluated as an indicator of the success of the
Stormwater/Cleanwater Protection Program’s activities. Enforcement actions and
investigations related to State permit programs will be documented.

10.2 ANNUAL REPORTS 2
This section describes the annual reporting and Permittee performance evaluation processes
which the municipal stormwater NPDES program has conducted during the first five-year
permit period. The modifications to the processes planned for the next five-year permit
period are described and the respective roles and responsibilities of the Principal Permittee,

Co-Permittees, committees, and the Santa Aria RWQCB are presented. In general, the
Uannual reports will discuss the program implemented during the previous year and present

a plan that will be implemented during the current year. In addition, the findings of the

evaluation of the previous year’s program will be used to suggest changes that are
appropriate for implementation during the next year, including revisions to the five-year
plan.

10.2.1 Reporting Process

The process of annual reporting of the activities of the Permittees to comply with the Santa
Aria Permit has evolved over the permit period. The first annual report (fiscal year 1990-
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- 91) was produced by the Principal Permittee using information supplied by the Co-
Permittees. The second and third annual reports (fiscal years 1991-92 and 1992-93) were
compiled by the Principal Permittee using slightly modified reporting forms from the
previous year, and some sections (e.g., monitoring) were added as new compliance programs
were initiated. The fourth annual report (fiscal year 1993-94) was produced by the Principal
Permittee using reporting formats developed by a consultant. Blank copies of the

__ standardized reporting forms used by the Co-Permittees are included in Appendix J. In the
) , future, the Advisory Committee will be utilized to assist in developing more effective report

~
formats for fiscal year 1994-95 and throughout the next five-year permit peril~l.

10.2.2 Evaluation Process

Evaluation of Permittee performance was included as a provision of the Santa, Aria Permit
(Item 1.7). Other provisions in the Santa Ana Permit required annual reporting of progress
on implementation of illicit connection and illegal discharge elimination programs and an
evaluation of the progress of implementation of community-specific activities to reduce the
discharge of pollutants in stormwater. The evaluation process conducted during fiscal year
1992-93 included information obtained from questionnaires completed by the Co-Permittees
regarding the activities implemented that fiscal year.

10.2.3 Purposes of Annual Reporting

The main purpose of annual reporting is to demonstrate compliance with the: Santa Aria
Permit. A secondary purpose is to provide a mechanism for improving the implementation
of activities or to provide information improving the management of stormwater pollution

_ control programs. These are described below, followed by a summary of the format and
content of the annual report.

- 10.2.3.1     Demonstration of Comnliane¢

This requires the Permittees to provide detailed descriptions of, and pertinent data related
to, activities they have implemented to reduce the discharge of pollutants in stormwater.
Other information required to be reported include the results of the municipal stormwater
monitoring activities, evaluation/assessment of control measure activities in reducing
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Opollutants in stormwater, and an evaluation/assessment of the performance of each

L
Permittee in implementation of control measure activities.

10.2.3.2 Mechanism for lmnrovement

The annual report provides a mechanism for the Permittees to identify activities which are
proven effective and to update the DAMP for their continued implementation, and to

2identify activities which are ineffective, or do not add significant benefit to reduction of
pollutants in stormwater, and should no longer be included in the annual report, or
implemented as activities of the stormwater pollution reduction effort. Activities which are
proven effective include various education efforts (e.g., stenciling, pest brochure, tri-folds),
illegal dumping response programs, illicit connection elimination programs, among others.
Activities which are implemented for other purposes, and indirectly benefit stormwater
pollution reduction efforts include litter control, recycling/collection of household hazardous
wastes, stormwater facility maintenance, and street sweeping.

10.3 ANNUAL REPORTING FORMATS 2
Annual reports covering various elements of the compliance program will be submitted to
the Santa Ana RWQCB by November 30 of each year during the next permit period. The
annual reports include the items described below.

10.3.1 Water Quality Monitoring                                                           ~’~

The Water Quality Monitoring report will be submitted on August 31 of each year and will
include a summary of the water quality and quantity data collected during the previous fiscal
year. In addition, calculations of the pollutant Ioadings and an analysis of the data will be
provided. Modifications to the water quality monitoring program based on the findings or
resulting from coordination with regional, state, or federal initiatives will also be presented
in conjunction with a budget for the monitoring program for the next fiscal year.
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O10.3.2 Progress Report
~.

- A Progress Report on the overall permit compliance program will be provided by September
30 of each year. This report will consist of several elements. The fiscal analysis will include

- a summary of funding, the sources of funding, and how it will be distributed. In addition, ’~
an estimate of the cost of each of the compliance program elements and the personnel or

_ contracts that will be required to implement the program will be presented. Estimat~ for 9
each of the subsequent remaining years of the permit will also be presented.

A program analysis addressing the evaluation of the effectiveness of the program will be
included in the Progress Report. This will include a summary of the extent of
implementation of BMPs and indirect quantitative measures, indicators of public awareness,

monitoring, and the level of compliance with other SWRCB or RWQCB permit programs.
- Finally, the Progress Report will include a description of modifications to management of
~-- the program.

._ 10.3.3 Illicit Connections and Illegal Discharges
9

A report on the illicit connection and illegal discharges control programs summarizing the ~’
following information will be included in the Annual Illegal Discharge Control Report:

-- ¯ storm drain system inspections conducted;
_ ¯ illicit connections and illegal discharges identified and eliminated;

¯ illicit connections and illegal discharges which have not been eliminated;
"- * enforcement actions taken to eliminate illicit connections or illegal discharges;

¯ public education pertaining to illicit connections and illegal discharges; and

_
¯ public employee training relative to illicit connections and illeg,~d discharges.

10.3.4 Construction

A report on the construction inspection program summarizing the following information will
be included in the Annual Report:

¯ number of inspections;
¯ standard mitigation measures implemented;
¯ follow-up actions taken;
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¯ enforcement actions taken;
¯ planned modifications to the inspection program; and

L
--             " construction inspector training relative to stormwater pollution control.

10.4 SUB-ANNUAL MEETING

Annually, between April 15 and May 15, the Permittees will meet with the Santa Aria
1

- RWQCB to report on the implementation of that year’s program, present a preliminary

2budget for the next fiscal year program addressing the funding issues for the upcoming
budget process, and to discuss preliminary plans for the next year, including what revisions
to the five year plan will be required. Feedback from these discussions will be used in
preparation of the Annual Repon.

10.$ INTERNAL REPORTING

A series of standardized reporting forms have been prepared for use in communicating
compliance activities to the Santa Ana RWQCB. These forms are included in the DAMP.

.-- 10.6 STORMWATER MANAGEMENT PLAN REVISIONS 2

_ The DAMP will continue to evolve during the next permit period. However, to minimize

_ confusion and promote compliance, the DAMP will only be formally updated once during

~.
the next permit period. An updated DAMP will be provided to each of the Permittees and

the Santa Ana RWQCB.

-
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II.0
PROPOSED MUNICIPAL STORMWATER NPDES ORDER (PERMIT)

California Regional Water Quality Control Board
Santa Aria Region

2010 Iowa Avenue, Suite 100
Riverside, CA 92507-2409

The attached pages contain information concerning an application for waste discharge
requirements and a National Pollutant Discharge Elimination System (NPDES) permit,
Order 95-    , NPDES No. CA       , which prescribes waste discharge requirements
for urban stormwater runoff from the cities and the unincorporated areas in Riverside
County within the jurisdiction of the Santa Ana Regional Board. On January 3, 1995 the
Riverside County Flood Control and Water Conservation District (RCFC&WCD), the
County of Riverside, the Cities of Beaumont, Calimesa, Canyon Lake, Corona, Hemet, Lake
Elsinore, Moreno Valley, Norco, Perris, Riverside, and San Jacinto (hereinafter collectively
referred to as the Permittees), submitted NPDES Application No.          for an area-
wide stormwater discharge permit under NPDES. The permit application was submitted in
accordance with the previous NPDES permit (Order No. 90-104, NPDES No. CA 8000192)
which expires July 1, 1995. Additionally, the permit application follows guidance provided
by the staffs of the State Water Resources Control Board (State Board) and Regional Water
Quality Control Boards (Regional Boards).

P.ROJECT AREA

The permitted area is delineated by the San Bernardino-Riverside County boundary line on
the north and northwest, the Orange-Riverside County boundary line on the west, the Santa
Ana-San Diego Regional Board boundary line on the south, and the Santa Aria Colorado
River Basin Regional Board boundary line on the east. Areas of the County not addressed
or which are excluded by the stormwater regulations and areas not under the jurisdiction
of the Permittees are excluded from the area requested for coverage under this permit
application. This includes the following areas and activities:

¯ federal lands and state properties, including, but not limited to, military bases,
national forests, hospitals, colleges and universities, and highways;

¯ Native American tribal lands;
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¯ open space and rural (non-urbanized) areas;

° agricultural lands; and

¯ utilities and special districts.

As a partial illustration, federal and state lands in Riverside County within the jurisdiction
of the Santa Aria Regional Board, for which coverage under a municipal stormwater NPDES
permit is excluded, are shown in Appendix A (Western Riverside County NPDES Permit
Area).

CLEAN WATER ACT REOUIREMENT~

The Federal Clean Water Act (CWA) allows the United States Environmental Protection
Agency (USEPA) to delegate its NPDES permitting authority to states with an approved
environmental regulatory program. The State of California is one of the delegated states.
The Porter-Cologne Act (California Water Code) authorizes the State Board, through its
Regional Boards, to regulate and control the discharge of pollutants into waters of the State
and tributaries thereto. Section 405 of the Water Quality Act (WQA) of 1987 added Section
402(p) to the CWA. Pursuant to Section 402(p)(4) of the CWA, the USEPA promulgated
regulations for stormwater permit applications for stormwater discharges associated with
industrial activities and municipal separate storm drain systems serving a population of
100,000 or more. This permit governing municipal stormwater discharges meets both the
statutory requirements of Section 402(p)(3)(B) and all requirements applicable to an
NPDES permit issued under the issuing authority’s discretionary authority in accordance
with Section 401(a)(1)(B) of the CWA.

AREA-WIDE STORMWATER PERMIT

To regulate and control stormwater discharges from the Riverside Cotmty area to the
municipal storm drain systems, an area-wide approach is essential. The entire storm drain
system is not controlled by a single entity; the RCFC&WCD, the County, several Cities and
the State Department of Transportation (Cahrans), U.S. Army Corps of Engineers, in
addition to other smaller entities, manage the systems. In addition to the Cities, the County
and the RCFC&WCD, there are a number of other significant contributors of urban
stormwater runoff to these storm drain systems. These include: large institutions such as
the State university system, schools, hospitals, etc.; federal facilities such as military sites,
etc.: State agencies such as Caltrans, water and wastewater management agencies such as
Eastern and Western Municipal Water District; the National Forest Service and State parks.
The Regional Board has issued a separate NPDES permit to Cahrans. In addition,
Caltrans, and the other contributors identified, are not under the jurisdiction of the
Permittees. The management and control of the entire flood control system cannot be
effectivelv carried out ~vithout the cooperation and efforts of all these entities. Also, it
would not be meaningful to issue a separate stormwater permit to each of the entities within
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the permitted area whose land/facilities drain into the storm drain systems ,operated by theO
Permittees. The Regional Board has concluded that the best management option for theLRiverside County area is to issue an area-wide stormwater permit to the RCFC&WCD,
Riverside County, and the cities in Riverside County. A separate stormwater NPDES
permit has been issued to Caltrans. Stormwater discha’rges from other state, federal, utility,
or special district facilities and state or federal lands will either be added to the Riverside
County permit or permitted separately.

Some of the RCFC&WCD storm drain systems discharge into storm drain systems

2controlled by other entities, such as the Orange County Flood Control Distriiet, which is (or

will be) regulated under the Regional Board’s Order No. 95-     , NI)DES No. CA
¯ Some areas within Riverside County are within the Colorado River Basin and San

Diego Regional Boards’ jurisdiction¯ Permit requirements for stormwater runoff from the
drainage areas of Riverside County within the jurisdiction of the San Diego. and Colorado
River Basin Regional Boards are addressed by these Regional Boards.

COORDINATION WITH OTHER REGIONAL AGENCIES

In developing best management practices and monitoring programs,
consultation/coordination with other drainage management entities and other Regional
Boards is essential. Regional Board staff will coordinate the program with other Regional
Boards and other flood control entities/cities on an "as needed" basis. The permit/program

2process is at the same stage of development in both the Santa Ana and San Diego Regional
Board areas of Riverside Countv. Common programs, reports, implementation schedules
and efforts are desirable and wiil be utilized to the maximum extent practicable.

EXISTING FACILITIES AND PROGRAMS

Within the Santa Aria Region, the RCFC&WCD serves a population of approximately
930,000, occupying an area of approximately 1,360 square miles. The RCFC&WCD’s system
includes an estimated 200 miles of open and closed storm drains. The storm drain systems
operated by the remaining Pcrmittees include an estimated 57 miles of open and closed
storm drains. Approximatelv one-quarter (1/4) of Riverside County drains into water bodies
within this Regional Board’s jurisdiction. Stormwater discharges from urbanized areas
consist mainly of surface runoff from residential, commercial, and industrial developments.In addition, there are stormwater discharges from agricultural land uses, including dairy             b

operations. However. the WQA specifically excludes agricultural discharges from regulation
under this program. The constituents of concern and significance in these discharges are:
total suspended solids, biochemical oxygen demand (BOD), chemical oxygen demand
(COD), oil and grease (O&G), heavy metals, nutrients and organic chemicals such as
base/neutral and acid extractables, pesticides and herbicides, and petroleum hydrocarbon
components.

To protect the beneficial uses of waters of the State, the pollutants from all sources need

. _/
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0to be controlled. Recognizing this, and the fact that stormwater discharges contain

pollutants, the Permittees and the Regional Board have all agreed that an area-wide
Lstormwater permit is the most effective way to develop and implement a comprehensive

stormwater management program in a timely manner. This area-wide stormwater permit
contains requirements with time schedules that will allow the Permittees to continue to
address water quality problems caused by urban stormwater runoff through their
management programs to reduce pollutants in stormwater discharges to the maximum extent
practicable.

PERMIT REOUIREMENTS 2
In accordance with Section 402(p)(3), as part of a program to reduce the pollutants in
stormwater discharges to the maximum extent practicable, the Permittees have been
required to submit existing management plans and programs being implemented or
developed in the previous municipal stormwater NPDES permit to reduce pollutants in
stormwater discharges. In addition, the Permittees will be required to report, review and/or
revise the management programs and control measures in accordance with a time schedule
approved by the Executive Officer of the Regional Board for this municipal permit.

If existing management programs are not effective in controlling pollutam loading and in
achieving the water quality objectives of the receiving waters, additional programs shall be
developed and implemented upon consultation and approval of the Executive Officer. 2The permit also requires the development and implementation of management programs
and/or best management practices (BMPs) during the life of the permit such that the quality
of stormwater discharged can be improved and the water quality objectives of the receiving
waters can be met ultimately. It is also expected that through implementation of these
programs and/or BMPs the beneficial uses of the receiving waters will be protected.

BENEFICIAL USF,~

Stormwater flows which are discharged to municipal storm drain systems in Riverside
County are tributary to various water bodies (inland surface streams and lake and

8
reservoirs) of the state. The beneficial uses of these water bodies include municipal and
domestic supply, agricultural supply, industrial service supply, industrial process supply,
groundwater recharge, water contact recreation, non-contact water recreation, warm

8

freshwater habitat, cold freshwater habitat, wildlife habitat, and preservation of rare and
endangered species. The ultimate goal of this stormwater management program is to
protect the beneficial uses of the receiving waters.

.ANTIDE(~RADATIQN ANALYSI~

The Regional Board has considered whether a complete antidegradation an:tlysis, pursuant
to 40 CFR 131.12 and State Board Resolution No. 68-16, is required for these stormwater
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discharges. The Regional Board finds that the pollutant loading rates to the receiving
Lwaters will be reduced with the implementation of the requirements in this order. As a

result, the quality of stormwater discharges and receiving waters will be improved, thereby
protecting the beneficial uses of waters of the United States. This is consistent with the
federal and state antidegradation requirements and a complete antidegradation analysis is
not necessary.

PUBLIC WORKSHOp 2The Regional Board recognizes the significance of River:fide County’s
Stormwater/Cleanwater Protection Program and will conduct, participate, and/or assist with
at least one workshop every year during the term of this permit to promote and discuss the
progress of the stormwater management program. The details of the annual workshop will
be published in local newspapers and mailed to interested parties. Persons wishing to be
included in the mailing list for any of the items related to this permit may register their
name, mailing address and phone number with the Regional Board office at the address
given below.

PUBLIC HEARING

The Regional Board will hold a public hearing regarding the proposed waste discharge

2requirements. The public hearing is scheduled to be held on Friday, June ,1995, at 9:00
a.m. at the                          Further information regarding ~’e conduct and
nature of the public hearing concerning these waste discharge requirements may be obtained
by writing or visiting the Santa Aria Regional Board office, 2010 Iowa Avenue, Suite 100,                 "
Riverside, CA 92507.

WRITTEN COMMENTS

Interested persons are invited to submit written comments on the proposed waste discharge
requirements and the Executive Officer’s proposed determinations. Comments should be
submitted by            either in person or by mail to:

Pavlova Vitale
California Regional Water Quality Control Board

Santa Aria Region
2010 Iowa Avenue, Suite 100

Riverside, CA 92507

INFORMATION AND COPYING

Persons wishing further information may write to the above address or call Pavlova Vitale
at 909/782-4290. Copies of the application, proposed waste discharge requirements, and
other documents (other than those which the Executive Officer maintains as confidential)

S: \bot~’\s,aataan~\pei,~j~ I l.dc¢
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0are available at the Regional Board office for inspection and copying by appointment

scheduled between the hours of 10:00 a.m. and 4:00 p.m., Monday through Thursday L(excluding holidays).

REGISTER OF INTERESTED PERSONS

Any person interested in a particular application or group for applicatiom may leave his
name, address and phone number as part of the file for an application. Copies of tentative
waste discharge requirements will be mailed to all interested panics.                      2
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California Regional Water Quality Control Board
Santa Aria Region

1" ORDER NO. 95-

NPDES NO. CA95

Waste Discharge Requirements
for the Riverside County Flood Control

and Water Conservation District,
the County of Riverside

If and the Incorporated Cities of Riverside County
!, For Area-Wide Urban Stormwater Runoff

Within the Santa Aria Region of Riverside County

The California Regional Water Quality Control Board, Santa Aria Region (hereinafter
called Regional Board), finds that:

I~- 1. On January 3, 1995, the Riverside County Flood Control and Water
Conservation District (RCFC&WCD) in cooperation with the County of

t, Riverside and the Cities of Beaumont, Calimesa, Canyon iLake, Corona,
I~ Hemet, Lake Eisinore, Moreno Valley, Norco, Perris. Riverside and San

Jacinto (hereinafter collectively referred to as the Permittees), submitted
National Pollutant Discharge Elimination System (NPDES) Application No.
CA 95~ for an area-wide stormwater discharge permit under the NPDES.

~: 2. The 1972 Clean Water Act (CWA) recognized the need to prohibit the
II discharge of pollutants to surface water bodies from point sources such as
,, industrial facilities and municipal sewage treatment plants. The discharge of

pollutants from point sources is regulated by the NPDES permit system, which~ requires technology-based controls for treatment of wastewater. Stormwater
¯ point source discharges were exempt from the NPDES permitting
’ requirements unless these discharges were contaminated by1,1 industrial/commercial activity. The Regional Board recognized the water

quality problems associated with stormwater from industrial facilities and has
issued a number of stormwater permits for such facilities in accordance with
the United States Environmental Protection Agency (USEPA) regulations.

~ 3. In 1976, the USEPA issued new regulations establishing a comprehensive
permitting program for all stormwater discharges except for rural runoff
uncontaminated bv industrial/commercial activitv. Channelized stormwater
runoff continued to be defined as non-point source unless designated
otherwise by the permitting authority.
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~ 4. Since 1976, the USEPA has issued several revisions to Ihe stormwater

regulations. Section 405 of the Water Quality Act (WOA) of 1987 added
Section 402(p) to the CWA. Pursuant to Section 402(p)(4) of the CWA, the
USEPA was required to promulgate regulations for stormwater discharges
associated with industrial activities and municipal separate storm drain
systems serving a population of 100,000 or more, or area designated by the
Director of the USEPA or permitting State agency.

t) 5. On December 7, 1988, the USEPA published its proposed !regulations for
! stormwater discharges in the Federal Register to solicit public comments.

Final regulations were promulgated and published in the Federal Register on
I: November 16, 1990.

6. The beneficial uses of a number of water bodies within Riverside County are
l) threatened or impaired which may be in part due to urban stormwater runoff
t". and non-stormwater flows from u~’banized areas. These water bodies include

the Santa Aria River, Reaches 3 and 4, Canyon Lake, Lake Eisinore, Lake
t t Evans and Lake Mathews. A comprehensive stormwater and urban runoff
I,. management and regulatory program is essential for the protection of the

water resources of the Region. The RCFC&WCD, the County of Riverside,
!~ the Cities in Riverside County, and the Regional Board have recognized this
I, fact, and as a first step toward protecting water quality in the area, a

comprehensive stormwater management program has been develolt~d. This
order outlines the existing programs and specifies additional requirements
and/or modifications to achieve water quality objectives for the Riverside
County drainage areas within the Santa Aria Region. The intent of this

~ ; permit is to regulate pollutants associated with discharges of stormwater fromla municipal storm drain systems and improve water quality in the Region in a

~ 0 timely manner.

~ 7. Within the Santa Ana Region, the RCFC&WCD serves a population of
approximately 930,000, occupying an area of approximately 1,360 square miles.
The RCFC&WCD’s storm drain svstem includes an estimated 200 miles of
opened and closed storm drains, a~d the systems operated by the remaining
Permittees include an estimated 57 miles o’f opened and closed storm drains.

8. The discharges from the municipal storm drain system consists of surface
runoff generated from various land uses in all the hydrologic drainage areas
which discharge into water bodies in Riverside County. The quality of these
discharges varies considerably and is affected bv la~d use activities, basin
hydrolo~ and geolo~, season, the frequency an~J duration of storm events
and point source discharges permitted bv the Regional Board u~tder NPDES.
The constituents of concern and significance in these discharges are: total
and fecal coliform, enterococcus, total suspended solids, biochemical oxygen
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j demand (BOD), chemical oxygen demand (COD), total organic carbon "r

(TOC), oil and grease, heavy metals, nutrients, base/neutral and acid
extractables, pesticides and herbicides, and petroleum hydrocarbon
components.

,, 9. There are several entities whose land/facilities drain into the Riverside "~
~.. County municipal storm drain systems operated by the Permittees. The

RCFC&WCD operates approximately 85 percent of the storm drain systems
, within the Region, and has agreed to be the lead party in implementing the
i provisions of this order. The remaining storm drain systems are owned and

operated by the County and Cities within the county and by the State
Department of Transportation (Caitrans). The County of Riverside and the
incorporated Cities within the county have agreed to cooperate with the
RCFC&WCD in controlling and improving the quality of urban runoff from
their respective areas. The RCFC&WCD has been named as the Principal
Permittee and the County of Riverside and the incorporated Cities have been
named as the Co-Permittees. Appendix B lists the incorporated Cities with
their 1994 estimated populations. Of the eleven Cities, there are two Cities
with an estimated 1994 population over 100,000. The Regional Board has
issued a separate stormwater NPDES permit to Caltrans.

" 2l~, 10. Due to the enormous variability in stormwater quality and tlae complexity of
the urban runoff management program, this area-wide stormwater permit is
categorized as a major NPDES permit. This area-wide stormwater permit
requires all entities discharging stormwater/urban runoff into the storm drain
systems or any surface water bodies to have appropriate controls for proper
management of this runoff. The Regional Board has the: discretion and
authority to require non-cooperating entities to participate in this area-wide
permit or obtain individual stormwater discharge permits, pursuant to 40 CFR

122.26(a). The entities listed in Appendix C are considered as potential
permittees of stormwater to the Riverside County drainage areas. It is
expected that these entities will also work cooperatively with the
RCFC&WCD, the County of Riverside and Cities to manage urban runoff.

11. The RCFC&WCD, as the Principal Permittee, will obtain (w~ithin its powers)
the cooperation of all entities in implementing the provisions of this order.
The Permittees have agreed upon the responsibilities as described in the
November 19, 1991 Implementation Agreement. This agreement will be
revised to reflect this order. In general, the RCFC&WCD, as the Principal
Permittee, is responsible for the monitoring program, ~eneral overall
education program, the RCFC&WCD fiscal information, coordinating and
submitting Permittee reports to the Regional Board ~nd conducting
inspections of the RCFC&WCD’s storm drain svstems. The County of
Riverside and the incorporated cities, as the Co-Pe~mittees, will develop and
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implement site-specific compliance requirements, perform compliance

Lmonitoring and inspections, submit storm drain maps, fiscal and other
information and compliance reports to the RCFC&WCD, exercise
enforcement authority for achieving compliance with programs or BMPs, and
review and implement stormwater management programs. The Regional
Board will regulate stormwater discharges from state and federal facilities and
activities, public utilities, and special districts and other stormwater discharges
not under the jurisdiction of the Permittees.

212. The RCFC&WCD obtains its authority to control stormwater discharges, to
prohibit discharges or connections to their facilities and to require compliance
and carry out inspections of the storm drain systems within the District’s
boundaries from the RCFC&WCD Act. Various County and city ordinances
which address industrial wastes and waste discharges, and land use within the
unincorporated areas of Riverside County and Cities can be used by the
Permittees to implement compliance activities. The Permittees have various
forms of legal authority in place, such as charters, State Code Provisions for
General Law Cities, city ordinances, and applicable portions of municipal
codes and the State Water Code, to regulate stormwater/urban runoff
discharges.

13. The RCFC&WCD has an active surface water quality monitoring program as
2described in detail in Appendix D of this Order. Initiatives to coordinate

stormwater quality monitoring are being discussed at the federal, state and           ~L. _.~
regional levels. These initiatives contemplate potential revisions in local
stormwater monitoring programs including participation in special studies,
increased data sharing, and modification of baseline data collectiion activities.
It is anticipated that one or more of these initiatives may be implemented as
early as fiscal year 1995/96. The Monitoring Program may be modified to
reflect the participation of the Permittees in the coordinated monitoring
programs or to reflect the findings of special studies.

14. A Water Quality Control Plan was adopted by the Regional Board on Month
Day, 1994. The Plan contains water quality objectives and beneficial uses of
waters in the Santa Ana Region.

15. The requirements contained in this order are necessary to implement the
Water Quality Control Plan.

16. An attempt has been made to incorporate all of the essential elements of the
federal stormwater regulations in this permit.

17. Stormwater discharges to the storm drain systems in Riverside County withinthe Santa Aria Region are tributary to various water bodies of the. State. The
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~" identified water bodies are as follows (only a portion of some of the water

L’ bodies listed below is within Riverside County):

b A. Inland Surface Streams

.. ao
1I~ Santa Ana River, Reaches 3 and 4

~ b. Tributa~ to South Bank Santa Ana River
b, Tequesquite Arroyo (Sycamore Creek)

Temescai Creek, Reaches 1, 2, 3, 4, 5 and 6
Temescal Tributaries

Coldwater Canyon Creek
Bedford Canyon Creek

Other tributaries to these creeks

c. Tributary. to North Bank Santa Aria River
Day Creek
Sevaine Creek

~, d. San Jacinto River Basil~
It San Jacinto River, Reaches 1, 2, 3, 4, 5, 6 and 7

Bautista Creek - Headwaters to Debris Dam
Strawberry Creek                                                    "
San Jacinto River, North Fork
Fuller Mill Creek
Stone Creek
Salt Creek
Other tributaries: Indian, Hurkey, Poppet and Potrero Creeks

0

1~ e. San Timoteo Creek Area Stream.~
San Timoteo Creek, Reach 4
Little San Gorgonio Creek
Other Tributaries to these Creeks - Valley Reaches
Other Tributaries to these Creeks - Mountain Reaches

~ Reche Canyon

B. Lake and Reservgir~

ta a. Lake Evans
b. Lee lake

,, c. Lake Mathews
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d. Mockingbird Reservoir
e. Canyon Lake
f. Lake Elsinore
g. Lake Fulmor
h. Lake Hemet
i. Lake Perils

The beneficial uses of these water bodies include municipal and domestic
supply (MUN), agricultural supply (AGR), industrial service supply (IND),
industrial process supply (PROC), groundwater recharge (GWR), water
contact recreation (REC-I), non-contact water recreation (REC-2), warm
freshwater habitat (WARM), cold freshwater habitat (COLE)), wildlife habitat
(WILD), and preservation of rare and endangered specie, s (RARE). The
beneficial uses of individual water bodies are shown on Appendix E.

18. Stormwater discharged from the storm drain systems operalled by the County
of San Bernardino drain into various water bodies in the project/permit area.
These water bodies include the Santa Aria River and San Timoteo Creek and
various mountain creeks. The County of San Bernardino has been issued an
area-wide stormwater permit (Order No. 90-    ) for effective control of the
pollutants in the stormwater runoff discharged from its storm drain systems.

19. Numeric and narrative water quality standards exist (as found in the Basin
Plan’s Water Quality objectives) for the water bodies listed in Item No. 17
above. Currently, this Permit does not contain numeric limitations for any
constituents because the impact of stormwater discharges on the water quality
of the above named receiving waters has not been fully determined.
Extensive water quality monitoring and analysis of the data are essential to             ~,~
make that determination. This order requires the Permittees to continue to
monitor the stormwater discharges or begin monitoring as necessary, and to
analyze the data. Additionally, since this order also requires development and
implementation of BMPs by the Permittees, the pollutants in the stormwater
runoff will be improved. The ultimate goal of the urban stormwater runoff
management program is to attain water quality consistent with the water
quality objectives for the receiving waters to protect the beneficial uses.

20. With respect to industrial activities, the Regional Board currently regulates
discharges of point source process wastewater and non-process wastewater and
stormwater discharges to storm drain svstems through NPDES permits. Point
source discharges other than stormwater will continue to be regulated by the
Regional Board. Industrial stormwater dischargers are requ~ired to cooperate
with the Permittees to control the dischar.,.,e o~ pollutants in the stormwater
runoff from individual facilities or to obtai+n individual indu:+trial stormwater
discharge or NPDES General Industrial or NPDES General Construction
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Permits from the Regional Board.

L
21. Recognizing the need for public involvement and participation in the

development and implementation of an effective stormwater/urban runoff
management program, the Regional Board will conduct at least one workshop
each year during the term of this permit. The purposes of the workshops will

1be to solicit comments and to inform the public of the progress of the
program. Written comments submitted will be forwarded to the State Board,

2the USEPA, and the RCFC&WCD for their review and comments.

22. In accordance with California Water Code Section 13389, the issuanc~ of
waste discharge requirements for this discharge is exempt from thos~
provisions of the California Environmental Quality Act (CEQA) contained in
Chapter 3 (commencing with Section 21100), Division 13 of the Public
Resources Code.

23. The Regional Board has considered an antidegradation analy.,fis, pursuant to
40 CFR 131.12 and State Board Resolution No. 68-16, for this discharge. The
Regional Board finds that the stormwater discharges are consistent with the
Federal and State antidegradation requirements anda complete
antidegradation analysis is not necessary.

224. The Regional Board has notified the Permittees and interested agencies and
persons of its intent to issue waste discharge requirements for this discharge
and has provided them with an opportunity to submit their written views and
recommendations.

25. The Regional Board, in a public hearing, heard and considered all comments
pertaining to the discharge and to the tentative requirements.

IT IS HEREBY ORDERED that the Permittees, in order to meet the provisions contained
in Division 7 of the California Water Code and regulations adopted thereunder, and the
provisions of the Clean Water Act, as amended, and regulations and guidelines adopted
thereunder, shall comply with the following:

I. RESPONSIBILITIES OF PRINCIPAL PERMITI’EE

5The Principal Permittee shall be responsible to manage the program overall,
including:

1. Conduct water quality and necessary hvdrographic monitoring of the storm
drain system as agreed to by the Executive Officer, as contained in the
Consolidated Program for Water Quatitv Monitoring (Appendix D) and as
noted in Section VI of this Order. Initiati~:es to coordinate stormwater quality
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monitoring are being discussed at the federal, state and regional levels. These
initiatives contemplate potential revisions in local stormwater monitoring
programs including participation in special studies, increased data sharing, and
modification of baseline data collection activities. It is anticipated that one
or more of these initiatives may be implemented as early as fiscal year

1
- 1995/96. The Monitoring Program may be modified to reflect the
t ~ participation of the Permittees in the coordinated monitoring programs or to

reflect the findings of special studies.
2

~ 2. Implement uniform methods and criteria for storm drain system inspeetiom
by all Permittees as agreed to by the Executive Officer. as contained in the
Reconnaissance Survey Implementation Plan (Appendix F) and as noted in
Section IV of this Order.

.’-, 3. Conduct inspections/surveillance for illegal discharges to the storm drain
~ ~ facilities within its jurisdiction (ownership) as noted in Section IV of this

Order.

~ 4. Implement management programs, and implementation plans within its
jurisdiction and powers as required by this Order.

2," 5. Prepare and submit to the Regional Board all the reports, plans and programs
as required by this Order.

~" 6. Monitor the implementation of the plans and programs to determine their
, effectiveness in attaining water quality objectives to the MEP (maximum

~
extent practicable).

7. Coordinate all the activities with the Regional Board.

~ 8. Enact legislation and ordinances as necessary to establish legal authority
, within the scope and powers of the RCFC & ~VCD Act.

9.    Obtain public input for any proposed management and implementation plans.

~, 10. Pursue enforcement actions as necessary to ensure compliance with
stormwater management programs and implementation plans within the scope
and powers of the RCFC & WCD Act.

11. Respond to or arrange for a response to emergency situations such as
accidental spills, leaks, illegal discharges, illicit connections etc. to prevent or
reduce the discharge of pollutants to storm drain systems and waters of the
United States.
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-- II. RESPONSIBILITIES OF THE CO-PERMi’I’TEES

The Co-Permittees shall be responsible to manage the prograrn within their
respective jurisdictions, including:

_ 1. Conduct inspections/surveillance for illegal discharges to the storm drain
, facilities within their jurisdiction as noted in Section IV of this Order.

__ 2. Conduct and coordinate with the Principal Permittee an), surveys and Z
- characterizations needed to identify pollutant sources and drainage areas

,~, 3. Review, comment and approve management programs, monitoring programs
,. (not stormwater sampling), implementation plans and other ellements of the

overall program.

), 4. Implement management programs, monitoring programs (not stormwater
sampling) implementation plans and other elements of the overall program

¯ within each respective jurisdiction as required by this Order.

5. Submit storm drain facility system maps with periodic revisions as necessary
¯ to the Principal Permittee. /’~

6. Prepare and submit all reports and other information to the Principal i "
Permittee in a timely manner with sufficient time for the group report to b~
submitted, in accordance with Section IX, to the Executive Officer.

,’ 7. Adopt resolutions and ordinances as necessary to establish legal controls
~ required for direction of staff or to enable enforcement action to prevent or

prosecute stormwater pollution violations.
"~ 8. Pursue enforcement actions as necessary, to ensure compliance with the

, stormwater management programs and the implementation plans.

~’ 9. Respond to or arrange for a response to emergency situation(s) such as
accidental spills, illegal discharges, illicit connections, etc. to prevent or reduce
the discharge of pollutants to the storm drain facilities and waters of the
United States.

III. RESPONSIBILITIES OF THE RWOCB

1. The RWQCB shall review and provide written comments on reports, plans
D and other submittals within 60 days. Failure of the RWQCB to provide

written comments within this time period will constitute approval.
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~ 2. The RWQCB shall institute investigation and enforcement actions in response
to reports of non-compliance with the Industrial and Construction Stormwater

~ Permits and illegal discharges, as appropriate, including those reported by the
) Permittees.

-- 3. The RWQCB shall coordinate review and approval of NPDES Permits for 1
i discharge to surface waters or storm drain facilities in Riverside County with ,~

the Permittees. NPDES permits shall not be issued where there will be a
_-- conflict with the requirements of the Permit or objectives of the municipal
~- stormwater compliance program.

4. The RWQCB shall regulate and assist in coordinating pollution control
), programs for stormwater and other discharges from areas and activities in

Riverside County excluded from this Permit (e.g., Caltrans, state and federal
facilities, agricultural activities, etc.).

5. The RWQCB shall facilitate municipal stormwater permit complianc�
¯ " activities by participating in meetings and providing guidance..

6. The RWQCB shall provide current listings of Notices of Intent (NOI) filed
~,~ for compliance with the Industrial and Construction Stormwater Permits,

~" SWRCB De-minimus Permit (proposed), General Dewatering Permit and

:.
others to the Permittees on request,

to.                                                                                                                                                                   .,~,~
~" 7. The RWQCB shall, support and facilitate development and implementation

p
, of area-wide and regional stormwater compliance programs.

"" IV. GENERAL REOUIREMENTS D’a~
’ 1. The Permittees shall prohibit illegal discharges from entering into the U~ municipal storm drain facilities. Discharges conditionally allowed to enter

storm drain facilities are specified in Section IV.
~

" 2. The Permittees have developed and begun implementation of best
management practices (BMPs) to control discharges of pollutants to the

!,~
~ maximum extent practicable to the waters of the United States. The BMPs

so developed, are found in the Santa Ana Drainage Area Management Plan
(DAMP) (Appendix G). The DAMP shall be up-dated and revised, if
necessary, in accordance with Section IX (REPORTING).
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V. ILLEGAL DISCHARGE CONTROL PROGRAM

_ 1. The Permittees shall implement the Reconnaissance Survey IImplementation Lt
) Plan as developed by the Permittees, as the result of Order 90-104, and

included in this Order as Appendix F. In addition or modification to said
Plan the following shall apply:

A. Storm drain systems not previously inspected must be inspected for
_--- illegal discharges and illicit connections during the first permit year.
~ This applies to pipes 36 inches and larger built before June 1990 and

channels with a bottom width larger than two feet or a depth greater
than three feet.

13. Underground storm drains previously inspected need not be inspected
.-" during this permit period.

C. Channels will be inspected during the third year of the permit period~ for illegal discharges and illicit connections.

D. All illicit connections identified shall be eliminated during this permit~ period.

2E. All illicit discharges identified shall be traced to their source and the
source eliminated or permitted by the Regional Board.

F. A yearly report shall be submitted to the Regional Board, by the
month and day specified in Section IX (REPORTING), and shall
include the following information:

"" 1. List of all drainage facilities inspected preforraed during the
year. U

~ 2. List of all illegal and illicit connections and discharges found
" during the year and all previously found that have not been

eliminated or permitted by the Regional Board.

inspections, enforcement or other actions3. Informationof all
taken regarding illegal discharges, illicit connections, illegal
disposal of wastes, etc. to public right of ways, public properties
or receiving waters, that may or does cause water pollution.

~ 4. A description of how the Permittees preformed all the
actions/duties listed above.
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5. A Reconnaissance Survey Implementation Plan updated from
the previous permit period shall be submitted in the first permit
year. The up-date shall be complete with reporting forms and
how the forms are processed, public personn~el/inspector
training information or process, who the internal enforcement
agency or personnel are and the legal authority used (i.e. laws,
ordinance, etc.) for enforcement. If an outside agency prefonm
the enforcement (i.e. a city has the County Environmental
Health Department for enforcement) the agreem(;nt ne¢~ to
be cited and the enforcement process described.

6. The up-dated Reconnaissance Survey Implementation Plan shall
be submitted in accordance with Section IX RE, PORTING.
Previous reconnaissance plans and reports have been submitted
and are accepted by the Board; no retroactive revisions will be
made other than those noted herein.

DRAINAGE AREA MANAGEMENT PLAI~

Submittals made for the DAMP under order 90-104 have been accepted and ao
revisions are required unless stated in this Order.

1. The Permittees have developed and are implementing Santa Ann Regional
DAMP which is included in this Order as Appendix G. This plan has been
approved by the Executive Officer and will meet the requirements of thi~
section if properly implemented. Appendixes H through L included with this
Order and noted below are the result of development of different portions of
the DAMP. These Appendixes H through L are hereby included in the
DAMP as DAMP Supplements A through E ; as noted below.

Appendix H New Development Conditions Supplement ".A"
Appendix I Education Program Outline Supplement
Appendix J Stormwater Ordinance Supplement "C=
Appendix K Soil Erosion Control Ordinance Supplement "D"
Appendix L NPDES Reporting Forms Supplement "E"

2. The DAMP shall be reviewed, evaluated and revised as needed by the
Permittees and anupdated DAMP shall be submitted in accordance with
Section IX (REPORTING). The Permittees shall address all the best
management practices (BMPs) in the DAMP and its Supplements as well as
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~ the following:

~ A. Enforcement procedures/programs established by the cities and County L
~ for the enforcement of the Stormwater and the Soil Erosion Control

ordinances.

r B. BMPs or stormwater pollution prevention plans (SWPPPs) used by the
Co-Permittees at their facilities, buildings and yards.

2C. Hazardous/toxic waste collection programs.

~" D. Hazardous/toxic spill response

E. Cooperative action taken with or for the state in conjun~:tion with the
-- state’s NPDES Construction General Permit.

_ F. Cooperative actions taken with or for the state in conjunction with the
state’s NPDES Industrial General Permit.

.... G. A listing of all of the Permittees’ facilities or projects that are
’ permitted with the NPDES Industrial or Construction General Permits.

2_. 3. The Permittees shall submit a DAMP progress report, except during the
second permit year, assessing the progress of implementation of the DAMP
and evaluating the effectiveness of the BMPs developed for the stormwater
discharges. The yearly progress report will also address all of the items A
through G listed in Section V.2 DRAINAGE AREA MANAGEMENT
PLAN. The DAMP progress report will be submitted in accordance with the
schedule in Section IX (REPORTING).

~ VII. WATER QUALITY MONITORING

1.    The Principal Permittee shall implement the Consolidated Program for Water
Quality Monitoring (CPWQM) included in this Order as Appendix D. The
CPWQM was developed by the RCFC&WCD to address water quality
monitoring in Regions 8 and 9 as a program for stormwater system
monitoring, receiving water monitoring and data analysis of the monitoring.
The CPWQM was written to also include monitoring in Region 7 once a
permit is issued.

The Board supports the concept of a consolidated monitoring pro,gram as long
as the particular issues of concern of this Regional Board are addressed. In
general, a study or pilot program in one Region will be acceptable by this
Board as it is deemed to apply and need not be repeated in the Santa Aria
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- River watershed.’ L_ 2. In addition to implementing the CPWQM the Permittees shall include in their
- monitoring program the following:

~ A. The CPWQM shall have the following purposes:

1. To assess the quality of stormwater entering receiving waters.

- 2,.. 2. To assess water quality status or changes in the receiving
waters.

~ 3. To provide a basis for mass loading estimates.

~ 4. To provide support to the Illegal Discharge Corttrol Program
~.~ for the investigation and discovery of illegal ,discharges or

sources of stormwater pollutants.

~ 5. To characterize pollutants ’produced’ by different land uses.

7" 6. To support the selection, modification, or evaluation of BMPs
,.-- implemented from the DAMP.

2
B. In general the CPWQM shall be supportive of the other programs and i

- activities of the overall NPDES Stormwater Program. rr                          ~ = ~-~

3. Data Analysis Report

A. The results of the chemical analysis and quantitative .data (such as
flow, precipitation, and discharge data) shall be compiled according to
the drainage area and storm events monitored. The mass loading rates
for the pollutant of concern shall be calculated.                               ~,~

"- B. An evaluation shall be performed for the calculated mass loading rates
from the stormwater and receiving water monitoring. Any impact of
the discharges from the storm drainage systems on the receiving waters
shall be discussed, starting with the most significantly impacted
receiving water bodies. The evaluation shall be concluded with
recommendations and the corrective actions proposed for any resulting
discrepancies.

~ 4. The RCFC&WCD shall continue the implementation the CPWQM and shall
submit a CPWQM progress report and Data Analysis report on the dates
specified in Section IX (REPORTING).

s:\bot)c\santlana~:~r~lt I l.doC 11-20 .,
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- VIII, FISCAL ANALYSIS

A Fiscal Analysis report shall be submitted to the Regional Board on the
dates specified in Section IX (REPORTING). The report shall include
information on or an analysis of the following:

, A. Each Permittee’s expenditures for the previous fiscal year.

s B. Each Permittee’s budget for the current fiscal year.
2

C. A description of the source of funds for items 1 and 2

~. D. Contract services (relating to the NPDES Program) - describing the

_ service provided and the amount charged for the service.

,,. E. A list of staff, type of work, estimated time dedicated to the
stormwater program and estimated cost.

,_ IX. PROGRAM ANALYSIS

- 1. Each year the Principal Permittee shall conduct an .~tnalysis of the
~- effectiveness of the overall stormwater management program. If the water

2quality objectives of the receiving waters are violated as a result of urban
stormwater runoff discharges, the Principal Permittee shall identify proposed            ~,,... ~

- action(s) which intend to result in the attainment of the: water quality .objectives. The Principal Permittee shall also propose a time schedule to

?
implement the new action(s).

2. The Program Analysis Report shall provide information explaining or showing

l
the institutional arrangements of the Permittees as a group and individually
and the legal authority each has to implement or enforce the various
programs of this Order as follows:                                                  D,m~

"" A. a macro flow chart showing all the Permittees and their ~,J
relationship with each other and other key agencies;

- 3B. a micro flow chart showing the internal relationships between
each Permittee’s departments and any external agencies;

C. a chart of all the BMPs, programs, and actions and the
responsible party; and

D. a copy of all ugreements for the implementation or
performance of services related to the NPDES Stormwater
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Program. Once submitted, such agreements need not be Lsubmitted the following years.

3. An evaluation of each BMP from the DAMP and other program elements
prescribed in thisOrder implemented by each individual Permittee shall be

- included with the Program Analysis Report. The Principal Permittee shall
1develop standard reporting forms and methods for the evaluation. The

proposed evaluation forms shall be submitted to the Reg~ional Board for

2review and approval six months prior to submittal of the Program Analysis
Report.

2- 4. Existing data and information pertinent to this program shall be updated
annually and submitted as part of the Program Analysis Report; unless
covered elsewhere in this Order. The existing information and data to be
updated shall include but not be limited to:

A. Any changes or additions in storm drainage facilities, new outfalls, or
- any new major structural controls.

’ B. Identification of land uses in each drainage area that is sampled during
the previous year. The map shall show the storm drain system,
drainage boundaries, sampling location and the following groups of
land uses: commercial: industrial (including hospitals); parks, schools,
and churches; residential; undeveloped and rural (less than one house
per two-acres); and agriculture.

C. Any additional industries subject to the State’s General Industrial
"" Activities Stormwater Permit identified during the last. year.

1. All reports shall be signed by the Principal Permittee or duly authorized
representative of the Permittees and shall be submitted to the Regional Board

Uunder penalty of perjury.

2.    The Permittees shall be responsible for the submittal of the needed
information, forms, data, or other materials needed to meet the requirements
of each and every submittal with or without request from the Principal
Permittee or the Regional Board to the Principal Permittee. Said
information, forms, data, or other material submitted for reporting to the
Regional Board shall be signed by a duly authorized representative of that

, Permittee under penalty of perjury.

3. Reports or submittals required in the previous sections of this Order shall be
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, submitted in accordance with the following schedule:

¯ - ~ Freo_uency Date.
L

A. Water Quality Monitoring Yearly August 31.-- I. Stormwater
2. Receiving Waters
3. Data Analysis

2B. Progress Report Yearly September 301. Fiscal Analysis
2. Program Analysis
3. Existing Data Update
4. DAMP Progress
5. Program Management

C. Illegal Discharge Control Yearly October 31
I. Personnel Training/Reports
2. Facility/Channel Survey
3. Monitoring lnves:igations

" 4. Construction Controls
~ 5. Illegal Reports & Actions

26. Enforcement Actions

~ D. DAMP Revision Once July 31, 1996

E. Reconnaissance Survey Once June 30, 1996- Implementation Plan/
lllegal Discharge Control
Plan Revision

XI. EXPIRATIQN AND RENEWAL,

- 1. This Order expires on July 1, 2000 and the Permittees must file a Permit
Renewal Application in accordance with Title 23, Division 3, Chapter 9 of the
California Code of Regulations as applicable not later than 180 days in
advance of such expiration date as application for issuance of new waste
discharge requirements. This Permit Renewal Application shztll include, but
not be limited to, the following:

A.    Summary of the results of the Monitoring Program.

B. Summary of the DAMP BMPs implemented and evaluations of their
effectiveness.

s: \t:x:~c\;antaana~rmlt i I.doc                            11 "23
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OC. Summary of the Illegal Discharge Control Program

-- D. Evaluation of the need for additional BMPs, source control,and other
control measures.

E.    Proposed plan of urban stormwater runoff quality management
activities that will be undertaken during the term of the next Order. ./.

-" F. Any significant changes to the storm drain systems, outfall, detention
... or retention basins or dams, and other controls.

-- XII. CERTIFICATION

This Order shall serve as a NPDES permit pursuant to Section 402(p) of the Clean Water
Act, or amendments thereto, and shall become effective 10 days after date of its adoption,
provided that the Regional Administrator of the Environmental Protection Agency has no
objection. If the Regional Administrator objects to its issuance, the permit shall not become
effective until such objection is withdrawn.

I, Gerard J. Thibeault, Executive Officer, do hereby certify that the foregoing is. a full, true,
- and correct copy of an order adopted by the California Regional Water Control Board.
- Santa Aria Region, on June 29, 1995. 9

Gerard J. Thibeault
Executive Officer

_                                                                                                  I’/

s:\lx~,c\~nla,tna\perm~t I l.aoc I 1-24
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Executive Summary
- L

This manual defines the institutional and programmatic issues which are crucial to
the success of runoff control programs in already urbanized or urbanizing areas.
These nontechnical factors are often decisive in determining the effectiveness and
success of such programs.

The manual describes strategies which local communities can use to develop the
institutional frameworks needed to implement runoff control programs. The
strategies are described in the program development section of the manual and in the
case studies presented.

Each community will have different urban runoff management needs, environmental
concerns and available resources. Yet, building an effective program requires certain
common key steps. This manual lays out the essential elements, which will also be
useful in preparing the management plans required by various Federal regulations
and programs. In addition, retrofitting for runoff control may be necessary in some
urban areas to achieve the water quality improvements necessary under current
Federal and state mandates.

The Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), ~6217,
required the development of the Guidance Specifying Management Measures for
Sources of Nonpoint Pollution in Coastal Waters (USEPA, 1993). States with coastal
zone management programs are required to develop coastal nonpoint pollution
control programs consistent with these Management Measures. The "Existing
Development Management Measure" of Chapter Four (Urban Areas) requires
development and implementation of programs to reduce pollution from existing
development.

The National Pollutant Discharge Elimination System (NPDES) Storm Water Permit
Program, established by ~,02(p) of the Clean Water Act, requires permits for certain
municipal and industrial storm water discharges. In addition, this program requires
the development of storm water management plans for the areas covered by the
permit, which usually includes urbanized areas.

Both of these programs could involve the use of retrofits to achieve water quality
improvements. While program requirements may differ based on the specific
regulator~’ authority, the goals of these programs are complementary and many of
the samemanagement practices are applicable and satisfy the requirements of both
programs. The case studies presented in this manual provide examples of the
ir~novative ways in which many local governments are meeting the requirements of
multiple programs to improve water quality. However, communities need to refer to

1
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applicable state and Federal regulations to assure that they are in compliance with all

Oregulatory requirements.

The manual describes ways that local governments can approach the issues L
surrounding the implementation of urban runoff retrofit technology even when the
control options are limited. It reviews appropriate "ultra-urban" technologies for
situations where more conventional, land-intensive control practices are not feasible.
Specific recommendations are summarized to help program implementation 1personnel develop strong institutional frameworks and create effective urban runoff
control programs. The recommendations presented are largely based on the program

2implementation experiences of the case study communities featured in the manual.
They include:

Problem Identification

¯ Identify problems clearly at the outset

¯ Define runoff control program objectives, requirements, and penalties

Priority & Goal Setting

¯ Consider innovative and cost effective retrofit methods

¯ Prioritize retrofit alternatives and set realistic goals to implement 2

Adequate Funding                                                                  ~

¯ Identify stable and/or dedicated funding sources for urban runoff
~management programs

¯ Utilize cost-share approaches among agencies
~

¯ Utilize economic incentives to reduce amounts of stormwater
discharges, e.g., utility fee reductions for reduced amounts of                        ~
impervious surface

¯ Identify opportunities for public/private partnerships to conduct

~
nonpoint source pollution control activities

¯ Obtain participation and support from private interests who will benefit
from urban runoff control programs
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Multilateral Approaches

¯
L¯ Use teams or multi-agency work groups wherever possible

¯ Create effective institutional structures

¯ Identify related Federal, state and local programs and assess their storm 1water control effectiveness and degree of interaction

¯ Designate a lead agency to coordinate program development and - 2
implementation

¯ Designate sufficient agency staff to support implementation projects

2
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DEFINING THE PROBLEM OF URBAN RUNOFF MANAGEMENT

Introduction L
This manual recommends strategies for communities to use to develop the

~onSnti~t~o~rn~’l~c~t~,r~ne~u°~ili~n,n~e~s,~sa~,rYJ_°_r.. ~e .suc.cess.fu] ira. plementation of urban runoff~, ,~:.u,. prvlects In clevelope~ areas. It rovide~ ctic.al
information for local ~tovemmew ......, ...~_ ....... p , pra "
l,n__., ~ ..o    . ¯ l~-*~alu’t:s woo WISh tO nevelop sl.lctlrvmie each commuruty will have different ,,-,- ..............’_, -_°_ _-_-7," T’......... ~_ .... ..    . ru,,,.,,, ,-m,,,~cmcnt rtk-’k~S ar~3 ayailaDla

~,~_-.~,.?u,,?m~. an.~.~-t~ve program r~uires ce.ain common ste,~ ~ F..~:...,u~uuves tneste D -ste roc r-. ...,-,,.,m
ro,~ ........:-,~-~’-~ p ~ ..edu, res n~.essary to develop effective r ms to..... .u.p.,.. ~urce pouunon trom ur~n runoff in developed

effectiverr~;~;m im,,l;~n~_~_ev.e~.opmem o,~ ,nsti.tuti.onal frameworks is vital to
.... ~ ~- o- .o . v. ~-..,,~.~, m~s manua~ emp~s~zes program development,

[~:~D~emneSn~.o~nno8f turbe~a~caJ._r~u!re .me,nts for, pr.og.rams. (Tecl~cal manuals for
,~a,t ,u.ozz controls are listecl in the Bibli~o’vanh,, ~ I.recommenas strategies and outlines the ste~b,, ste,-, --’--’---’-2ZT---@:-’;r’v" ""

to develop urban nonpo~nt source pollution control programs, ry

ro ares e. ...... ~.-., -ave nuccessru.y usect to implement urban runoff controlp gr o

Purpose and Intended Audience of this Manual

This manual provides specific guidance to help local governments implement urban
runoff programs. It does not track all regulatory requirements; these ~vill differ by
state and locality. Rather, it addresses certain elements of urban runoff control
programs that are often problematic for municipalities considering program
implemention. It is designed to help them through the program development and
implementation process.

A local government wishing to develop an urban runoff control ro ram for
developed areas needs to base its approach on local conditions. "~’sg manual                    6

describes the basic issues in sufficient depth, with the use of examples, to enable a
local government to design an effective program based on its particular needs.

The audience for this manual includes public agencies such as local environmental
regulator), agencies; regional and local planning agencies; councils of governments;
planning commissions, departments of public works, soil and water conservation
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districts, and other agencies concerned with land use, development, and urban runoff
management.

However, the general public also needs to be included along with interested
environmental groups and elected officials as part of the process of managing urban
runoff problems and issues; this manual seeks to impart a basic level of knowledge
about these issues to the nonprofessional or nontechnical person.

The purpose of the case studies is to present alternatives for local governments to
consider in formulating solutions to urban runoff problems. They have been chosen
to provide examples of innovative and successful alternatives in the field.

Brief History of Runoff Control

Urban runoff has not always been recognized as a major contributor of pollutants.
Historically, urban nonpoint source pollution has been overlooked by surface water
regulation agencies at the local, state and federal levels. Efforts to control surface
water quality degradation concentrated on point sources. Urban nonpoint source
pollution control focused on street sweeping, used motor oil recycling, and public
education? In addition, local governments have historically been concerned mostly
with urban runoff quantity control. Water quality concerns have now become
equally important for municipalities because of federal and state mandates.

During the first fifteen years of the national program to abate and control water
pollution, EPA and the states have focused most of their water pollution control
activities on so-called "point sources," such as discharges through pipes from sewage
treatment plants and industrial facilities. These point sources have been regulated by
EPA and the states through the National Pollutant Discharge Elimination System
(NPDES) permit program established by Section 402 of the Clean Water Act.

Congress also amended the Clean Water Act in 1987 to require EPA to establish
phased NPDES requirements for storm water discharges. Storm water discharge
permits will provide a mechanism for monitoring the discharge of pollutants to
waters of the United States and for establishing appropriate controls?

The attempts to control point source pollution have reduced pollutant loads and

~Murray, James, "Nonpoint Pollution: First Step in Control,.
in .Desiqn of Urban Runoff Quality Control,~_~, Roesner et al, eds.
American Society of Civil Engineers (New York, 1989), p. 378.

~USEPA, "Overview of the Storm Water Program,. Office of
Wastewater Enforcement and Compliance, Permits Division
Washington, DC: March, 1993.                                   ¯
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considerable progress has been made in restoring and maintaining water quality.

OHowever, the abatement of point source pollution did not solve all water quality
problems. Recent studies and surveys by EPA and by state water quality agencies Lindicate that the majority of the remai~ng water quality impairments in our nation’s
rivers, streams, lakes, estuaries, coastal waters, and wetlands result from nonpoint
SOUICe " ¯ ¯pollution and other nontradltional sources, such as urban storm water
discharges and combined sewer overflows.

Congress amended the Clean Water Act in 1987 to focus greater national efforts on 1
controlling nonpoint sources. Section 319 of the Act was enacted to establish a 2national program to control nonpoint sources of water pollution. In addition,
Congress enacted Section 6217 of the Coastal Zone Act Reauthorization Amendments
(CZARA) in 1990 to address the impact of nonpoint source pollution on coastal
waters.

In recent years EPA introduced the Watershed Protection Approach (’WPA) ~s a
flexible framework for focusing and integrating current efforts and exploring
innovative methods for achieving environmental objectives. The WPA focuses on
four major elements: 1) identifying specific geographic locations; 2) integrating
available authorities to deal with all pollution sources; 3) involving all stakeholders in
analyzing and creating solutions; and 4) measuring effectiveness against clearly
established objectives. These key elements are derived from experience gained over
the past few years in many states and other EPA efforts such as the Clean Lakes and
National Estuaries Programs.
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How Urban Runoff Adversely Affects Water Resources L
Urbanized areas and areas in which
development has altered the natural
hydrology and infiltration characteristics
of the land typically experience
increased surface runoff. Land
development alters the natural balance
between runoff and natural absorption
areas by replacing them with greater
amounts of impervious surface. The
result is increased rates and volumes of s ¯
surface runoff. /

The negative impacts of urbanization on / ~
water quality has been well-documented ¯
in a number of sources, including the /¯ ’ ¯ / ~ //s /
Nationwide Urban Runoff Program .........
(NURP) and the States’ reports written
in response to the requirements of §305(b) and §319 of the Clean Water Act. For
example, the States report that urban runoff and storm sewers are the second leading
source of water quality impairment of lakes and estuaries, and the third leading
source of water quality impairment of rivers in the United States?

As a consequence of the increased quantity and rate of runoff, greater amounts of
pollutants are carried into receiving waters, and water quality degradation increases.
Other negative impacts include the increased susceptibility of eroded land to
flooding, other hydrologic changes, and wildlife and in-stream habitat degradation
[See Box 1]

The Need for Urban Runoff Management

Many American cities contain areas in which buildings, parking facilities and urban
streets and walkways cover almost one hundred percent of the land surface. This
creates runoff conditions but offers no room for structural urban runoff quality
management facilities such as extended dry detention or wet ponds. Even when
redevelopment occurs within these areas, high land values usually require
replacement by similarly intense land uses in order to provide economic viability for
the project. Conventional best management practices (BMPs) are difficult, if not

~USEPA, ,The Quality of Our Nation’s Water: 1992, Office of
Water, EPA Document 841-S-94-002, March 1994, p. i0.

7
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impossible, to implement in this context.

0
In such situations, innovative BMP applications requiring little or no above ground

Lcoverage are necessary in order to meet increasingly stringent Federal and state
urban runoff pollution control requirements. In highly urbanized areas, the use of
innovative urban quality control retrofitting is the primary option to improve the
water quality of surface waters which receive runoff discharges from older urbanized

2
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Why worry about urban runoft~
- L

What is the problem with url~an runoff an_vwa_v~
_

Storm water runoff picks up pollutants and debris as it traverses develope~! 1
areas, particularly parking lots and streets. During storm events, pollutants m,e

- 2
picked up and flushed directly into local lakes, creeks, m~! streams, without
being filtered by the soil or natural vegetative cover. "this endangem water
quality. Better pollution control is needed to reduce the amount of                     -
contamination affecting these water bodies.

Isn’t new development the cause Of all ,~,.~. ~,bl~’..~?

New development, in many localities, has to meet strict ~mlations on the
quality and quantity of storm water runoff. However, many of our current
water quality problems are caused by runoff from older, devdoped areas. We
can’t solve the problem without retrofitting older stormwater control devices
or installing them where none currently exist.

How can we solve this problem?

As the public becomes aware that there are problems with urban runoff
quality, and begins to take action, the water quality of area streams and rivers
should improve. As people learn that the storm drain at the end of the street
flows straight to a nearby stream, they will be more interested in what drains
to, or is dumped in, the street catch basin. They will also press their elected
officials to incorporate stronger stormwater treatment standards into both new
development and redevelopment projects in their community.

How urban runoff affects water resources.
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Retrofittins Developed Areas 0

As urbanization occurs, and areas of" L
impervious surface increase,
maintenance of water quality becomes
increasingly difficult. Retrofit of
structural controls is often the only

1feasible alternative for improving water

Ideally, as land is developed best
management practices would be
implemented to control present and
future urban runoff problems.
However, controlling pollutants in
runoff from new development alone will
not solve existing water quality
problems. Therefore, retrofitting is
necessary. It is also the primary optionZmperv~.ous surfaces in deveJ.oped
for developed areas to improve urbanareas may cover 100t o£ the J.and
runoff water quality, sur£ace.

Retrofitting is a process that involves the modification of existing surface water 2
runoff control structures or surface water runoff conveyance systems which were

- ~ ~designed to control flooding, so they will also serve a water quality improvement ¯

Retrofitting should also be considered as an opportunity to improve existing water
quality best management practices. Existing practices may be inadequate or
performing poorly, or they may simply lack the pollutant removal car)ability of
newer BMP designs. The least expensive and most practicable retrofi~ opportunities
often involve the improvement of existing urban BMPs. BMP retrofits are a widel
used technique. The opportunity to improve existing urban BMPs at modest cost, Yor             ~
to convert older dry storm water detention ponds, for example, into more efficient
wet extended detention ponds is afforded by a retrofit approach.

Factors such as the presence of existing development, or a community’s financial                 ~

constraints, may limit runoff management options; targeting may be necessary to
identify priority pollutants and select the most appropriate retrofit methods. This is
particularly true in hJghJy urbanized areas where land is limited and the use of
conventional pond systems is restricted.

In highly urbanized areas, sand filters or water quality inlets with oil grit separators
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may be appropriate for retrofits because they do not limit land usage. Sand filters,

Lhowever, may be a better alternative for treating hydrocarbon runoff from small sites
than oil grit separators because sand is a superior filtering medium. Recent research          ~
questions the effectiveness of oil grit separators at removing hydrocarbon pollutants.’

Urban runoff retrofitting for nonpoint source pollution control includes a broad range
" 1of different techniques which attempt to reduce the adverse impacts of urban runoff

on receiving waters. The types of retrofit techniques will differ depending upon

2
where they are placed in the storm drainage network. -

Local Governments’ Compliance with Federal and State Regulations

The current storm water management
requirements and drainage needs in
major population centers are significant.
EPA storm water permit regulations
require large (>250,000) and medium
(>100,000) size munio’palities to have
storm water discharge permits for
discharges from their storm sewer
systems under the National Pollutant
Discharge Elimination System (NPDES)
storm water permit program. Large-
and medium-size municipalities
nationwide are now applying for these
permits which will require
implementation of comprehensive storm
water management programs to control
storm water runoff.

In addition, Section 6217(g) of the Coastal Zone Act Reauthorization Amendments
(CZARA) of 1990 requires States to develop coastal nonpoint source pollution control
programs, including a management program to control runoff from existing
development. The new coastal zone requirements are only applicable, however, in
areas which are not subject to the NPDES storm water permitting regulations.

’ Schueler, Thomas R., "Hydrocarbon Hotspots in the Urban
Landscape: Can They Be Con~cro~.lecl?. in W~atershed Protect±on
Techn~.ques. Volume 1(1), February 1994, p. 3-5.

11
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The increasing stringency of federal, state and local regulations are all examples of

Othe emphasis being placed on minimizing both point and nonpoint source pollution
from urban runoff. L
Summary of Selected Federal Water Quality Program~

1.Coastal Zone Management Act of 1972

¯ established a program to encourage states to develop comprehensive                 2
programs to protect and manage coastal resources

Coastal Zone Act Reauthorization Amendments of 1990 (CZARA)

¯ mandated state coastal programs to address nonpoint source pollu~on
affecting coastal water quality and required the development of the
Guidance Sl~ecifvins~ Management Measures for Sources of Nonpoi~i
,Pollution in-Coa-stal-Waters which states are to incorporate into their
coastal nonpoint source programs

National Pollutant Discharge Elimination System (NPDES) Sto~ Water
Pros~ram                                                                       2

established by ~.02(p) of the Clean Water Act; requires permits for
certain municipal and industrial storm water discharges

Clean Water Act §319: Nonpoint Source Control Progra~

initiated a national program which resulted in state nonpoint source
management programs to control nonpoint sources of water pollution
and protect groundwater

Clean Water Act ,~320: National Estua~ Pro_m’a~

° focused point and nonpoint pollution control on geographically.
targeted, high priority estuarine waters; controls are selected and
implemented on a watershed basis

EPA’s Watershed Protection Approach

° voluntary effort to align tradi~ior~al regulatory and noruregulatory
programs to support watershed protection in an integrated, holistic
manner

12



While program requirements may differ - O
based on the specific regulatory Lauthority, the goals of these programs
are complementary and many of the
same management practices are

1of multiple programs. The case studies
presented in this manual provide
examples of the innovative ways in

- 2which many local governments are
meeting the requirements of multiple
programs. This manual will help
communities develop and implement
programs to improve water quality. However, communities need to refer to
applicable state and Federal regulations to assure that they are in compliance with all         "-
regulatory requirements.

For example, some communities are not subject to NPDES permit requirements but
may be subject to requirements under the Coastal Zone Act Reauthorization

¯Amendments of 1990 ("CZARA"), and vice versa. In addition, some states have
additional regulatory programs that may govern the management of storm water or

-runoff in the absence of Federal requirements. Other communities may not be 2subject to any regulatory requirements at this time, but the public is increasingly .
~ ,aware of runoff problems and their causes and some conlrol of runoff is becoming

~,~inevitable.

13                                  Jr
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BRIEF SURVEY OF CURRENT METHODS AND TECHNIQUES

Types of Urban Runoff Retrofit Techniqueas L
Retrofit techrdques can be differentiated depending upon where they are placed in
the storm drainage network. Some of these are described below:

¯ Source retrofit: Use of techniques that attenuate runoff and/or pollutant

2/

.generati.on before it enters a storm drain system, e.g., reducing
~mperv, ous areas, using polluHon prevention practicea

~: ow ~, ~orm ara,n outtall, e.g., an extended detention shallow marsh
pond system.

¯ Natural channel retrofit: Depending on the size of the channel and the

Uo° ’ t"e °
¯ Off-line retrofit: Involves the use of a flow-splitter to divert the first

flu_~ .o! runof~,oa ~ower open area for trea~en,; ~ where’-nd ~
avanaole for off-line treatment

¯ Existing BMP retrofit: The retrofit of an existing BMP to improve its
pollutant removal efficiency or capacity (ability to detain flow) or both.

¯ !~hn.e .r.~trof,.t: U.~ wh.ere there are span ¢o~tr, ints that prevent the
use O! fllverslons [o treatment areas.

_U_r~an .r~. noff. retrof~.ts ~nv.olve. a b.road range of different techniques intended to

=,o. ~,a~ s.ou~o oe to acrueve some reasonable degree of hydrologic control and
pollutant removal (in relation to cost-effectiveness) as a result of the retrofit.
Otherwise, the retrofit is not worth doing.

6

~ as identified in MWCOG, Watershed Restoration Source Book,
p. 59.                                  ’
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Techrdcal factors affect the site-specific suitability of particular retrofit technologies.- LA checklist of these factors includes:

¯land use
¯ cli~

1¯size of drainage area -
¯ soil permeability

2¯slopes
¯depth to water table -
¯ space requirements
¯type and condition of the water _

resource to be protected
¯ depth to bedrock
¯pollutants to be addressed _
¯ maintenance access

Nonstructural Methods to Control Urban Runoff

Land use controls can be a cost effective means to control urban runoff. They have a
maintenance cost/multiple use advantage over structural BMPs in many cases, and
should be employed in redevelopment situations where appropriate. Furthermore,
land use controls may be necessary along with structural measures in order for a
jurisdiction to meet its water quality goals.

Strategies for implementing land use controls may include limits on impervious
surfaces, encouragement for the preservation of open space, and promotion of cluster
development. The use of nonstructural and structural best management practices for
controlling urban nonpoint source pollution can also be required as a condition of
development approval.

Zoning is a powerful tool which communities can use to control the type of
development or redevelopment allowed within their boundaries. Following are some
examples of zoning controls that can be used to protect water resources:

¯ .cluster development: constructing dwellings close together to preserve
open space

¯ down-zoning: changing an established zone to require a lower density

¯ conditional zoning: allowing certain activities only under specified
conditions that protect water resources

15
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is already zoned for a specific activity or use; through the use of
resource overlay zoning, high pollution activities can be controlled in
sensitive areas

¯ open space preservation~ protecting open space and buffer zones near
water bodies, e.g., greenways or riparian corridors

,or
1. Innovative Practic~

In areas where impervious materials cover almost one hundred percent of the
surface, conventional BMPs requiring large amounts of land and good soil conditions
are usually not feasible. These types of BMPs include dry ponds, wet ponds,
constructed wetlands and various sorts of infiltration devices.

On sites where standard BMPs are not feasible, one should consider the use of
unconventional or innovative BMPs sometimes known as "ultra-urban" BMPs. These
systems are designed to function by gravity flow between the components. They
include: 1) sand filtration systems; 2) underground sand filters consisting of multiple
chambers; 3) surface sand filters such as double-trench systems; and 4) peat/sand
filtration systems.

Each is briefly described below:

.Sand filtration systems: The City of Austin, Texas has developed a BMP which
consists of a sedimentation and filtration basin and is appropriate for use on
redevelopment sites where topography, space limitations and high value land do not
allow the use of traditional BMPs. These filtration systems are primary water quality

s= . res..In o. de,r..to ensur.e the long-term effe tivene  of systems, its necessary to protect the niter media from excessive sediment loading. A sediment
trapping structure is required to be located prior to the filtration basin. Austin sand
filter sytems are particularly well-suited to regional storm water control.

Underground sand filters with multiple chamber~: This is a system consisting of a
structure contai~ng three chambers, one each for pre-treatment, filtration and
discharge. The first chamber is a pre-treatment facility performing the same function
as a water quality in~et, removing floating debris and material such as oil and grease.

~ A rno~-e deta±led desc~-±ptior~ of these contro~.s and ~che±r
ef~ective~es~ is prov±ded ±n the A3.exa~dria Supp~.er~ent ro the
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The second chamber is a filtration device, while the third is a dear well discharging

’ Ldirectly to the storm sewer system. The District of Columbia uses underground sand
filters as in-line facilities for both storm water quality and peak flow attenuation.

-One of the major advantages of the D.C. sand filter is that it does not take up any
space on the surface, allowing full use of high-value urban land. This aspect makes
it particularly attractive to land developers.

- 1
.Surface sand filter system~: This system is usually referred to as the Delaware $and

- 2filter because it was developed for use in Delaware. Unlike the other filter~
described in this section, the surface sand filter system is intended to be an on-line
facility, processing all runoff leaving the site up to the point where the overflow limit         -
is reached. It consists of two parallel concrete trenches, one for sedimentation, the
other for filtration. A major advantage of this filter design is that it requires a depth
of only 30 inches from the ground surface to the bottom of the paved trench, making         -
it useful in areas with high water tables. The simplicity of the design also facilitates
maintenance.

Peat/sand filtration system~: Peat/sand filters are filtration systems which were first
developed as alternative wastewater systems. Peat is an excellent natural filter of
many types of effluents and pollutants and is just beginning to be used for urban

2runoff quality management. A peat/sand filter system should be considered for use
on developments of several acres where the pollutant removal requirement is higher

!. ~ ~than could be expected to be achieved through the use of other ultra-urban BMPs. In
addition, peat/sand filters require less site area than most conventional BMPs.However, it should be noted that, under certain conditions, peat filters can become               2

net exporters of nutrients.

Use of Public Rights-of-Way

lA retrofit technique which has been identified for use in a land-limited context is the
’-use of public rights-of-way as an opportunity for runoff controls such as wet ponds,             ~

vegetated swales or meandering vegetated channels. This would include the use of
land under bridges and overpasses, the median strips of roads and highways, and the
exit ramp rights-of-way off major highways.
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.2. Retrofit Capabili _W of ,S~lected BMP~’

O

L.Extended Detention Pond.~: Frequently used in retrofit applications, particularly
within dry storm water management ponds.

Wet Ponds: Occasionally used in retrofit situations, particularly within dry storm

1water basins

.Constructed Storm Water Wetlands.: An effective retrofit technique. Can be achieved
2by adding wetland features to dry storm water basins.

.Infiltration Trcnch_~: Limited by soil conditions.

,Infiltration Basin~’~ Not recommended for retrofit settings, espedally in the coastal

.P.orous Pavement: Limited by soils which have been modified in most urbanized
watersheds and are not capable of providing adequate infiltration.

_Sand/Peat Sand Filters: Designed as end-of-pipe retrofits in several applications. A
double-trench version has been designed for parking lot retrofits.

2Grassed Swales: Although not suitable for ultra-urban areas because of the difficulty
k ~’,sof preventing erosion in highly impervious areas, retrofit option may involve

installing check dams to increase contact time in existing swales.

Filter Strips: Although the percentage of impervious surface in highly urbanized                ~
areas limits the usefulness of this practice as a water quality control device in ultra-
urban settings, this type of retrofit is appropriate if enough land is available.

Water Quality Inlets: Although water-quality inlets are often used in ultra-urban
~reas, their 10w pollutant removal capability limits their usefulness as a retrofit
tech-,olo .                                                                  9

~ More detailed information on the retrofit capability of
these practices can be found in A Current Assessment of Urban
Best Management Practices. [see Bibliography]
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DEVELOPMENT & IMPLEMENTATION OF AN URBAN RUNOFF CONTROL LPROGRAM

While the program elements discussed in this section are considered important to
program development and success, they do not necessarily fulfill all regulatory

- 1requirements which may be applicable to a given municipality. Planners and
program managers should check on all relevant program requirements when
developing their programs.

- 2
Important Program Elements

An urban runoff control and retrofit implementation program involves both technical         .
and programmatic components and should include the following elements:

* technical capability

* use of appropriate technology

¯ implementation authority/enabling legislation

¯ funding mechanism or resource commitment
2

¯ institutional support structures -

The case studies which are part of this manual demonstrate that local motivation is
critical to the successful implementation of urban runoff controls. Also, successful
implementation will not occur without a strong local commitment of personnel and
resources. Regulations, ordinances, enabling legislation, design criteria, construction
specifications, inspections and enforcement, and operations and maintenance
procedures should all be clear and explicit. Appropriate technology for
implementing runoff control measures must exist and must be at an affordable cost
to the agency. If the foregoing are not present, implementation or continued
successful program performance may not occur.
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Important Elements for ProgramSuccess                               L0

¯     Technical C~pability

¯ Design Criteria for Selection of Appropriate
Technology

Implementation Authority/Enabling Legislation

Mechanism¯ Dedicated Funding

¯ Staffing/Training/Institutional Support/Operations &
Maintenance

The box above depicts some of the key elements for developing and conducting a
successful urban runoff control program. All of them may significantly affect
program outcome:

¯ technical capability and the choice of an appropriate technical solution

" implementation authority and a dedicated funding mechanism

¯ the often-neglected elements of program staffing, proper training~ strong
institutional support, and the proper operations and maintenance
procedures

11 2o ~-
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Building a Strong Institutional Foundation L
Urban runoff management program practitioners strongly support the view that the
success or failure of urban runoff control programs depends upon effective
institutional frameworks. The following elements are often cited as crucial to

- 1program success:

Programmatic:.
-- 2

¯ adequate problem assessment
s BMP targeting and selection methodology (e.g., on-site vs. regional -

facilities)
¯ appropriate design criteria
¯ adequate staffing and training -
¯ responsibility for success of total program vested in a single agency at

an appropriate level of authority

Funding/Implementation:

¯ dedicated program funding, such as a storm water utility fee
¯ ease of operation and maintenance procedures 2¯ administrative mechanism to ensure 0 & M is performed

Each of these elements must receive adequate institutional support if a successful
urban runoff control program is to be implemented. In order to develop the
necessary institutional frameworks, the local government should focus sustained
attention on the institutional aspects of program development. There should be. a
recognition that developing an institutional framework is essential to support a
successful multi-agency, long-term urban nonpoint source runoff program.
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How can communities develop a
successful program?

L= Each local government may have
different tasks to complete to create a
successful program. However, certain

common threads run through all the case studies described in this manual and these
can be instructive in helping local governments to put together effective urban runoff

1control programs.

Frequently the strongest A strong motivation to act is essential.
motivation to act is economic. In the
Southeastern Massachusetts area case
study, the closure of thousands of acres of shellfish beds due to contamination by
storm water runoff resulted in millions of dollars of lost income to local residents and
serious disruption to local economies.

For other communities, such as Austin, TX, protection of drinking water supplies is a
high priority. Still others, such as Orlando, FL, are concerned about the water quality
of the hundreds of lakes within its metropolitan region.                                   2

Teamwork is essential to accomplishPick the right people and the right
your goals.organizations. The experience gained

from the case studies proves that |

teamwork is necessary to achieve the
desired results. The nature of the urban runoff problem means that any solution will
cut across departmental, bureaucratic and organizational boundaries. The high cost
of storm water control projects, especially retrofits, makes cost-sharing among
organizations particularly advisable. So identify the key players early and make
good working relationships a high priority. Don’t neglect the important role of
private organizations and interests.

!

The need for adequate staffing and
training should be recognized.
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-OAssessing Institutional Resources

- L
Two initial goals should be considered
by a local government interested in
developing an urban runoff control
program: 1

1) developing or improving " 2its institutional capacity to
mitigate the urban runoff
water quality problems                                                  -
which it faces

2) ensuring that its institutional capacity matches its technical ability to --
-deal with the problem.

Implementation personnel should evaluate the following factors as part of an initial
assessment of institutional structures:

¯ Identify the key agencies and _~orme~

2De!ermine who the key players are in the relevant agencies. Typically, there are four
major groups involved in the institutional water quality decision-making process:

1) legislative
2) regulatory
3) consulting professionals
4) "users" such as developers, clients, citizens (also includes

environmental advocacy groups)

The program manager should be aware that the typical bureaucratic organization of
institutions into branches, divisions, departments, etc., can hamper the ability of the
organization to carry out its program goals and hinder program effectiveness. The
most successful programs find ways to break the bureaucratic logjam.

¯ Identif, all relevant erdsfin roams and assess their effectiveness

This may involve looking at an array of water quality programs scattered across             "
different agencies and departments. Look for opportunities to modify these
programs to reach the desired goals. Make sure that existing governmental
structures are capable of implementing proposed programs Finally, identify what
new programs are needed.
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" Determine the motivations and goals of the key a_~er, c~e.__~.

They may be acting in response to a
perceived problem such as a health
hazard or to a water use impairment.
Remember that not all organizations are
subject to the same level of political
pressure.

¯ ..Determine whether
l~olitical support exist~

This includes both established and grassroots structures. Political support for
environmental issues becomes especially significant in times of resource constraints
and competing interests.

¯ Identi _fy appropriate pollution control technioues

Consult a BMP manual, such as those listed in the Bibliography, for the types of
control mechanisms appropriate to a particular site.

¯ Identi _fy fundin_~ optior~

This might include study of the feasibility of a dedicated funding Source such as a
storm water utility and development of a fee structure.

..Consider the limitations of available technology

The potential for solving a problem may be limited by many factors over which the
implementing authority has no control. This includes performance limitations of
technology as well as any site-specific constraints.

,Conclusion

The importance of developing institutional structures cannot be overstated. Effective
urban runoff management is greatly helped by the presence of strong institutional
mechanisms. Furthermore, the case studies support the conclusion that where urban
runoff quality control is institutionalized through dedicated funding mechanisms
such as storm water utilities, innovative and comprehensive programs (including
retrofit activity) are the rule.

~ll 24 ~r
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Setting Priorities/Selecting Management Practices
L

Urban nonpoint source runoff problems may be numerous in a given area and the
solutions are often complex. Funding to solve these problems is usually limited, so it
is necessary to set priorities so that the worst problems c~n be targeted for attention.

- 1A ranking methodology should be developed for a specific study area (e.g., a
watershed) in order to encourage a phased approach and to allocate scarce resources

- 2optimally. Once particular waterbodies and sources have been targeted for action,
the local government can then determine the most cost effective approach to solve the
problem.                                                                        -

The following factors should be considered in the ~..~~:

¯ waterbody importance
¯ type of use (recreation/aquatic life/drainage)
¯ status of use (impaired or der~ed uses) -¯ level of use
¯ pollutant loads

The key point to be made about the ranking process is that it should reflect local 2issues and concerns. The ranking factors can be assigned different degrees of weight_.based on the degree of local importance.
~ .

In evaluating and selecting appropriate control practices, local governments should              2

consider:

¯ Does the practice selected meet any applicable regulatory requirements?

~¯ Is the selected control buildable and effective? ~

Relying upon structural controls is different from the use of source controls and                  ~
regulatory or non-structural controls. Complex structural controls pose both
construction and future maintenance challenges that should not be overlooked,                   w~

Use the following as a checklist of the tests which the proposed BMP should pass to                ~
be considered for implementation:

¯ Does it meet regulatory requirements? -
¯ Is it effective at pollutant removal?
¯ Can it gain public acceptance? _¯ Is it techr~cally implementable/easily maintained?
¯ What are the associated costs?

25
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The process of setting priorities and targeting urban runoff problems is a complex Oprocess consisting of many factors and should be performed in a systematic manner.

L
How To Overcome Roadblocks to Implementation

Two of the biggest "roadblocks" to implementation of urban runoff control reta’ofit

1projects are high cost and shortage of funding and the lack of available land in
urbanized areas. Many participants in the urban runoff management and planning
process describe the extreme difficulty of implementing urban runoff retrofits

2because of the lack of available land at highly urbanized sites and the lack of ftmding
for these typically expensive projects. The most difficult sites are those where land
for siting control practices is severely constrained or non-existent. The high cost
associated with retrofitting older urban storm drainage systems requires a careful
evaluation of pollutant reduction goals and the ~ of control practices.

Land Availability

In the urban context, land may be strictly limited and/or its value may be prohibitive
for some uses. Practices requiring large land areas are simply not feasible. The three
most used control devices for storm water quality management, viz., dry ponds, wet
ponds, and infiltration devices, are not always suitable for urban retrofit situations

2
because of space constraints or underlying soil conditions.

On sites where these types of conventional practices are not feasible, innovative and             ~""
experimental approaches should be tried. Newer ultra-urban technologies that take
up little or no above-ground space should be used. Performance monitoring should
be done to verify effectiveness.

Cost of Implementation

The extremely high cost of retrofit projects - engineering studies, land acquisition,
and the actual construction costs - raises the question of how realistic these projects
are for many local governments to achieve. In addition to initial project cost, there is
also the continuing and long-term cost associated with operations and maintenance.
Some ways to reduce the high cost of these projects include:

utilizing state or federal cost-share programs where available (e.g.
FEMA floodplain "buyout" or EPA nonpoint source grants)

" encouraging multi-jurisdictional efforts to spread the cost and benefits

" soliciting volunteers and in-kind contributions to reduce project cost

26                                   ~’- ~
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¯ creation of special districts or dedicated funds such as storm water

L
¯ low interest state revolving fund (SRF) loans for nonpoint source control

projects

1The use of high value urban land is the biggest obstacle to implementing retrofits for
_..many munidpalities. Land which would ordinarily be generating revenue for the 2munidpality is removed from the tax rolls. This is a dear institutional disincentive to

implement retrofits in highly urbanized areas. If a local government considers water         -
quality improvement as a goal desired by the community, then the revenue los~
might be viewed differently by the public, and would be easier to justify politically.

Localities are increasingly turning to methods of returning the costs of storm water
discharges to individual property owners, through mechanisms such as storm water
utility fees or storm drainage and flood control fees. The goal of these programs is to        -
provide economic incentives to property owners to reduce the amount of storm water
discharges from their land by offering credits for implementation of best management        "
practices, as well as to reduce the burdensome cost to already fiscally-strained               -
jurisdictions.                                                                      2
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,~ Increasing Public Awarenes,~ 0

I~1 To ensure adequate support for urban L
I runoff control programs, the public

needs to be educated about the nature
lit of urban nonpoint source pollution and
t the benefits of controlling urban runoff. 1

These issues are not readily understood
~1 by large segments of the public. The

9! need to heighten public awareness
cannot be overemphasized.

Urban runoff control programs must
have public backing and involvement to
succeed. There is broad general support
for environmental concerns and this
support can be translated into political
support for urban runoff control
programs. However, adequate funds must be devoted to public information and

~ education programs about the nature, causes and solutions of urban runoff and urban
~o nonpoint source pollution. The public must recognize the seriousness of urban

runoff pollution, and understand the importance of local commitment for a successful~
i urban runoff management or retrofit program.

Public education is an essential tool for
increasing public awareness and
generating political support.
Educational efforts typically include:

¯ program meetings and
presentations

program materials such as
newsletters, fact sheets,
brochures, and posters

¯ homeowner education programs

¯ media campaigns

¯ coordination with activist groups for program support

28                                  ~- ....
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Creatin_e a ~tablg Funding Mechanism                                                 _

Runoff control programs are usually _
implemented at the local level. Local 1communities generally have limited
budgets and limited staffing which

- 2impedes effective implementation.
Sources of funding at the Federal and
state levels are also limited and _
uncertain, and cannot be counted upon
to provide total project funding.

One successful insfftutional response by
many municipalities has been the establishment of storm water utilities. Some
jurisdictions have used storm water utilities to fund the basic "hardware" of urban
runoff management, while others have included funding for watershed planning and
retrofitting programs.

Special taxing districts, such as a watershed improvement district, can levy taxes and2borrow money to engage in a wide range of nonpoint source pollution control
activities. A special taxing district is similar to a school district or a sanitary district
and functions as a special governmental unit in a particular area. Real estate within

. its boundaries is appraised and taxed to fund program activities.

The purpose of a dedicated funding source such as a storm water utility or a special
taxing district is to provide a stable and reliable method of financing storm water
management programs. The development of comprehensive and effective programs
requires a secure funding base.                                                       -

[More information on funding options is provided below.]
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Policies and Procedures vs. Programs and Institutional Frameworks. O

Effective prevention and control of urban runoff pollution requires both defined L
policies and procedures, and effective programs and institutional structures. Just
having policies on paper is no guarantee of an effective program. Institutions must
be organized in such a way as to implement the policies and carry out the

Iprocedures.

Indeed, the implementation phase is just the final step in an often long proces~ of 2planning and preparation. It must be accompanied by a real institutional
committment to change ineffective and outmoded structures, to break through
political or bureaucratic impasse, and to see that programs function effectively.

The question for the local program manager is: Are the local government’s agencies
organized to efficiently and effectively carry out runoff control activities? Are the
various agencies involved clear about their responsibilities? Responsibilities of each
involved party can become a major issue when urban nonpoint source control
projects involve multiple agencies, as they almost always do.

The responsibility of each agency
involved in an urban runoff control The complexity of developing and

2project should be clearly spelled out.implementing urban runoff control
programs, including the special ~ .~.
considerations relative to retrofit

situations, means that the following                 ~distinct phases should be well-known to the program manager:0

¯ 1 "n~_]~~: analyze, evaluate, plan

l¯ preparation phase: prepare budget, allocate resources, and obtain
permits

¯ vilot vroject phase: test selected BMPs

¯ full-scale implementation: construct selected BMPs

~° evaluation/documentation: evaluate program effectiveness

’ U.S. Environmental Protection Agency, "Evaluating Nonpoint
Source Control Projects in an Urban Watershed," in Non o

.. p intSource Watershed Workshop. Seminar Publication # EPA/625/4-
91/027.
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Funding Options/Alternative Funding Approaches                                      -

Implementation of urban runoff control programs at the local level often requires
non-Federal funding. Now that governments at all levels are facing fiscal constraints,Ialternative funding sources are becoming increasingly important. Following i~ a
discussion of some of these approaches:

Local governments with strong
institutional frameworks have led the                                                  -
way in the development of ~
specifically designed to abate NPS
pollution or targeted at a particular type                                                -
of NPS pollution:

¯ Local governments are
using the utility concept to
develop institutional
approaches incorporating
homeowner responsibility 2
for some runoff
management practices (e.g., septic system maintenance, small
construction grading and landscaping permits requiring best
management practices to control runoff)

* Storm water utilities are spreading all over the country as a way of
providing a dedicated funding source for urban runoff control projects;
a storm water utility is to storm water what a sewage utility is to
sewage and a water utility is to drinking water. It is a dedicated
funding source or "stand alone" service unit within the city government
which generates revenues through fees for service. It is responsible for
the operation, construction and maintenance of storm water
management devices and for storm water system planning.

State revolving loan funds were very successful in the early years of point source
pollution control and are now being adapted to nonpoint sources:                             -

¯ State revolving loan funds, originally established for states to upgrade
sewage treatment facilities through construction grants, may also be -
used to fund a wide variety of nonpoint source control projects and best
management practices (BMPs)

31
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Special fees and taxes are another source of dedicated project funds for nonpoint                  L

source pollution control:

¯ This approach involves the use of user fees/special taxes to fund
nonpoint source pollution projects and programs, such as special taxes 1and fees on the sale of fertilizers and pesticides, waste disposal, and
underground storage tanks

Some innovative approaches being used to fund urban nonpoint ,~ource Ix)llution 2
control programs include:                                        -

¯ Special tax districts, such as watershed improvement districts, which can
be created to protect highly valued water bodies.

¯ Checkoff on tax forms to fund restoration and conservation programs.

Revenue bonds, which are long-term municipal bonds guaranteed solely
by the dedication of project funds.

¯ Public/private partnerships can be used to pay for capital and/or
operating expenses for storm water facility projects when neither could

2fund them alone.

¯ An annual nonpoint source pollution control tax based on property size
and land use (not on value) is being used in Puget Sound, Washington.

¯ The sale of special license plates in Maryland and Virginia has raised
substantial amounts of money to restore the Chesapeake Bay.

T.ypes of Funding Mechanisms Available to Local Government--.

* General funds

The use of general funds may require the re-allocation of existing
revenues.

¯ .Long, term borrowing

Large structural BMPs may require funding through bond issues.

32                                           "
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" .Pro-rata share f~=~t
- L

These fees are typically based on an assessment of the development’s
potential to contribute to urban runoff problems.

¯ Storm water utiliti.m                                                      -

Utilities typically assess a fee based on the percentage of a site’s 2impervious area.

¯ Special assessment districts

Funds for projects in a district can be raised by assessing fees to
landowners in the district.

"- 2
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Elements of Successful Programs/Solutions

L
The case studies presented in this ~=========
manual were selected as examples of
exemplary local government initiatives
in the area of urban runoff control
and/or retrofit implementation. The
case studies included are all "success
stories," and they display certain
common elements. Among these are the
following:

¯ strong institutional motivation to act on problem
¯ political and/or grassroots support for action
¯ skilled personnel
¯ knowledge of available technologies
¯ dedicated funding source, such as a storm water utility fee
¯ an environment of institutional cooperation and a long-term

commitment to work together
¯ targeting strategy/process to maximize use of limited resources

2
Many communities are recognizing the benefit of preventing ecological and habitat

[’- ~.~ ~destruction to avoid the very high costs associated with the restoration of degraded

resources. The most successful communities take a pro-active stance with regard to              ~regulatory requirements, and use proper planning techniques to prevent degradation
of water resources. They are realizing the economic, environmental and socialbenefits of protecting the existing ecosystem through land use controls, development                l

restrictions and urban best management practices.

Conclusions and Recommendations

Effective urban runoff control programs are built upon numerous institutional,
economic and technical factors. The most successful programs examined in this
project displayed a strong institutional or programmatic focus, in additional to having

6
a strong motivation (usually economic) to act on a problem. Furthermore, the case
study communities displayed strong political and/or grassroots support for
commurtity action as well as skilled personnel.

Solutions must be tailored to each communities’ particular circumstances, but the
following recommendations may assist the interested community to more quickly
develop an urban runoff control or retrofit program for developed areas.
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Recommcndation~
- L

¯ Identify and obtain stable, if not dedicated, funding sou~-’es for urban -
runoff programs, including retrofit programs. 1

¯ Utilize cost-share approaches among agencies to maximize resource - ~
impact and obtain participation and support from private interests
benefitting from urban runoff control projects.

¯ Use team or multilateral approaches wherever possible; given the nature
of urban runoff problems, most solutions will need to cut ac~’oss
bureaucratic and organizational boundaries. -

¯ Focus effort initially on building institutional structures to support
comprehensive urban runoff control programs. -

¯ Identify water quality problems and prioritize retrofit alternatives.

¯ Identify all existing related programs and assess their effectiveness and ~
modify where needed.

¯ Consider innovative, cost effective, and environmentally responsible - ~ -’~’
ways of retrofitting.

¯ Utilize economic incentives (such as tax or fee reductions) to motivate
property owners to employ runoff control and/or retrofit strategies.

B
¯ Make retrofit projects a condition of approval for redevelopment "-

projects.

¯ Create a single management agency charged with overall responsibility_
Iq

to plan and coordinate program implementation and conduct and/or
monitor operations and maintenance activities. _ ~

¯ Designate agency staff to support implementation of projects. ~

¯ Do adequate retrofit plarming and realistic goal setting.

¯ Select knowledgeable contractors or contractors with a good track record-
in water quality and urban runoff control projects.
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Supervise, even direct if necessary, the construction phase of all projects.

LEducate developers, consultants, contractors, politidans and the general
public about urban nonpoint source pollutions Lssues.

Identify opportunities for public/private partnerships to conduct
nonpoint source pollution control activities.

2

;
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Introduction to the C~se Studies

The following case studies exemplify many of the institutional, regulatory, planning
and implementation issues discussed throughout this manual. They describe the
experiences of selected local governments in dealing with the problem of urban
runoff management in developed areas. Many of the approaches described in the
case studies are highly innovative and will be useful guides for other localities
considering the implementation of urban runoff control and/or retrofit programs.

This manual utilizes the case studies to illustrate some approaches which localities
are successfully using to manage urban runoff problems. It provides examples of
jurisdictio~s where institutional frameworks have been successfully developed to
support urban runoff management and retrofit programs. Institutional issues are
given great emphasis in the case studies, as in the main narrative, because
institutional issues, rather than purely technical ones, are believed to be a common
obstacle to the successful implementation of urban runoff management projects.

The case studies demonstrate the many different ways communities have developed
and implemented urban runoff management programs. Each program is unique,
based on the magnitude and negative impact of that community’s urban runoff
problem, the available resources and existing pollution control programs, and the
existing regulatory context in which the local government is operating.
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Municipalities are being confronted by increasingly stringent local, state, and Federal
environmental regulations. Complying with these regulations is a challenge. The

1
approach taken by the City of Alexandria, Virginia is a case study which illustrates

Alexandria is situated on the tidal Potomac River, across and down river from
Washington, DC. Because of its location, the City must comply with Virginia’s
"Chesapeake Bay Preservation Act." The Act’s implementing regulations required the
City to designate "Chesapeake Bay Preservation Areas" within its boundaries. The
City as a whole was designated to be a preservation area. This designation means
that development and redevelopment of land in the City must achieve specified
storm water management criteria. For permitted development, nonpoint source
pollution loads cannot exceed pre-development loads based on average land cover
conditions. For redevelopment of land currently served by water quality best
management practices (BMPs), nonpoint source pollution in post-deve!opment runoff
cannot exceed the load existing prior to redevelopment. For redevelopment of land
not currently served by water quality BMPs, a ten percent reduction in nonpoint

2source pollution in runoff must be achieved when compared to the load existing
prior to redevelopment.

Meeting these storm water management criteria in Alexandria has indeed been a
challenge. Implementing conventional water quality BMPs to control the quality of              2

storm water discharges is often either economically impractical or physically
impossible because of a number of faclors such as a lack of physical space, extremely
high land values, a high water table, or unsuitable soil conditions. The City has met
the challenge by adopting and adapting for local use a class of BMPs dubbed "ultra-

Iurban."

Ultra-urban BMPs are non-conventional BMPs that are particularly suited for use in              S

highJy urbanized areas. They are based on sand filter technology and are currently
used in other parts of the United States. Alexandria has installed four of these ultra-             ~,~
urban BMPs in intensely developed areas. In order to fadlitate the use of sand filter
technology, the City has published design criteria for various ultra-urban BMPs in the             ~J
Alexandria Supplement to the Northern Virginia BMP Handbook.

The .Alexandria Supplement states that the standard types of BMP facilities such as
dry, ponds, wet ponds, and infiltration devices are not suitable for use in large areas
of Alexandria because of space limitations or poor soil conditions. The planner,
developer, or engineer is therefore urged to consider the use of unconventional or
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innovative BMPs. It s]~ould be noted that infiltration is not the preferred method in

LAlexandria and will only be approved where it can be clearly demonstrated that it
will work. Most areas of Alexandria do not contain soils that are conducive to the           -
use of infiltration devices. (Marine clay is the prevalent soil type in Alexandria and
the region.)

To complicate the problem, Alexandria, in common with many older cities developed
in previous centuries, has sections of combined sanitary and storm sewers. During

2heavy or prolonged storm events, combined sewer overflows (CSOs) may occur,
discharging directly into streams. Alexandria has applied for an NPDES permit for
the CSOs from the Virginia Department of Environmental Quality.

Strates~,

The development of design criteria to guide local developers, culminating in the             -
Alexandria Supplement to the Northern Virginia BMP Handbook, resulted from the
City’s engineering staff consulting with jurisdictions across the country where similar
ultra-urban technology is being proposed or has been implemented.

It should be noted that the City’s strategy of implementing ultra-urban BMPs was
essentially driven by the lack of available land and alternatives. Most other BMPs

2were fairly easily screened out because of the severe space constraints. Available
technology aside, the other principal strategy issue requires that opportunities be
seized as they arise, usually from redevelopment.                                           .

The general strategy employed in the implementation of these retrofits was one of
exploiting any available opportunities. Cooperation was solicited from developers.
The double trench Delaware sand filters which were implemented did not take up
any valuable land above-ground and this was a strong selling point for bottom-line
conscious developers. This allowed them full economic use of the land. The focus
has been on available sites. Parking lots have been the chief sites suitable for the
Delaware sand filters, and implementation has been limited to them.

One advantage of the Delaware sand filter for Alexandria is that it requires a total
depth of 30 inches from the ground surface to the bottom of the paved trench. This
is critical in portions of the city where the depth to groundwater is minimal. In
addition, the simplicity of the system and the ready accessibility of the chambers for
regular maintenance makes the Delaware-type filter very suitable for site conditions
which are typical in Alexandria. This type of system is appropriate for up to five
acres of 100% impervious cover.

Two [District of Columbia] underground vault sand filter systems were installed on a
3-acre town~house development in the Winter/Spring of 1994. The principal
advantage of these systems is that they may be placed under streets, and in ceils of                  ..~

39
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parking garages, allowing full economic use of the surface areas.

O

L
The cost of implementing sand filter technology varies due to site-specific conditions.
Most of the devices already implemented in Alexandria were prototypes, making
accurate cost estimates difficult. However, a range based on the characteristic design

1of the Delaware, Austin, and District of Columbia designs can be estimated. The
costs of Austin sand filters, typically suitable for large-scale sites, range from $13,000
to $19,000 per impervious acre. The D.C. sand filter, which is characterized by an

2underground vault with sediment and filtration chambers, originally cost around
$35,000 per unit, but through economies such as pre-cast concrete and standardized
design, costs have come down considerably to the $12,000 to $16,000 range. It should
be borne in mind that the early models of these systems are essentially prototypes
and that costs are highly variable. Economies of scale are likely to come about
through routine implementation. The use of prefabrication and modular units may
further reduce costs in the future.9

Effectiveness of Ultra-Urban BMPs compared with Conventional BMP~

Most of the (Delaware) double-trench sand filters implemented to date in Alexandria
have not been subjected to long-term monitoring and Delaware does not rate these
systems for nutrient removal efficiency. Based on long-term monitoring of sand 2filtration systems done by Austin, Texas, the Delaware system is rated at 80%
suspended solids removal rate. Alexandria, however, recognizes a TP (total
phosphorus) removal rate of 40%.1°

The Virginia Chesapeake Bay Local Assistance Department has provided a grant to
the City of Alexandria to monitor the performance of the first two Delaware sand
filters constructed in the dry.

Other Institutional Issues

This case study illustrates the benefit of having a committed public official dedicated
to implementation of nonpoint source pollution control technology. The City
Engineer has implemented retrofits mostly on his own initiative, having had
relatively few bureaucratic obstacles to overcome.

’ Warren Bell, A Cataloq of Stormwater Quality Bes~
Manaqement Practices for Ultra-Urban Watershed:~. Presented at
the National Conference on Urban Runoff Management in Chicago, IL
on April 2, 1993.

,0 Ibid.
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There are other programs described in case studies in this manual where institutional
support comes from the "grass roots." It is vital to have public support for pollution Lcontrol programs, but building support for these programs may sometimes require
that public officials take the lead and steer programs past the numerous bureaucratic

For more information... - 1
on the City of Alexandria’s program, call the Transportation

- 2
For informationmore
and Environmental Services Department at (703) 8,38-4320.

2
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This case study looks at storm water re~ofit projects in the following areas of Cape

L
COd:

¯ Buzzards Bay/Buttermilk Bay:

1) Spragues Cove Storm Water Remediation Project (Town of 1Marion)
2) Broad Marsh River Storm Water Remediation Project (Town of

2Wareham)
3) Electric Avenue Beach Storm Water Demonstration Project (Town

of Bourne)
4)    Hen Cove NPS Pollution Mitigation Project (Town of Bourne)

¯ Town of Yarmouth
¯ Town of Orleans

Existing Nonpoint Pollution Problems on Cape Cgfl

A Cape Cod Section 208 planning study identified the following pollutants in storm
water runoff from urban sources at various locations on the Cape:

Organics: Oil and grease (hydrocarbons), benzene, xylene, and toluene 2from auto emissions or atmospheric deposition. Runoff from roads into

hydrocarbons a year to the Bay.

Inorganics: Nitrates, phosphates, ammonia, chloride, sodium, calcium,
potassium, barium, iron, cadmium, chromium, copper, lead, and zinc
have all been identified in runoff from a section of Route 28 near
Falmouth.                                                                           ~

Biological: Bacteriological contaminants (mostly fecal coliform) in storm water
runoff were s~rongly implicated in the closure of shellfish beds in Buttermilk
Bay (Bourne).

I. Case Studies

.Buzzards Bay Area

In Buzzards Bay, over 8,000 acres of shellfish beds are believed to be closed as a
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direct result of storm water contamination. This represents an estimated economic
loss of $24 million to communities in the Buzzards Bay area.n The Buzzards Bay
Comprehensive Conservation Management Plan (CCMP) adopted in 1992 calls for the
prevention of new storm water discharges to the Bay, as well as the remediation of
existing discharges that pose a threat to water resources. The plan also calls for
towns to inventory and prioritize storm water discharges for remediation. After
towns have evaluated their storm water needs, they can proceed based on available
resources. Funding, however, is one of the most significant factors affecti.ng the
ability of Southeastern Massachusetts area towns to deal with their urban runoff
problems.

The development of the Buzzards Bay CCMP resulted in some significant
accomplishments for the Buzzards Bay region:

¯ it established overlay district protection to limit nitrogen inputs to
marine waters of Buttermilk Bay (a first in the nation)

¯ it resulted in the development of regional strategies, approaches and
enforceable mechanisms as part of the Massachusetts Coastal Zone
Management program

1. Electric Avenue

Strategy_ and Rationale

An existing storm water system was retrofitted at Electric Avenue Beach in Bourne,
Massachusetts as a demonstration project as part of the Buzzards Bay Project (a joint
project of the Massachusetts Coastal Zone Management Program and the U.S.
Environmental Protection Agency). The project was undertaken in response to high
fecal coliform bacteria levels found in wet weather storm drain discharges to
Buttermilk Bay, a tidal embayment in the towns of Bourne and Wareham at the
northern end of Buzzards Bay. The Buzzards Bay Project funded the implementation
of a storm water infiltration system in order to test the effectiveness of these systems
in removing bacterial and nutrient contamination from the storm water runoff
entering Buttermilk Bay.

The storm water infiltration system was designed to intercept a one-year design
storm from the adjacent watershed and to avoid direct discharge of the first flush to
the Bay. Instead, the flow enters a settling tank for removal of solids and floatable
waste and is then discharged to infiltration galleys. The only flow which is

n Buzzards Bay Project, "Bay Watch," (Newsletter)
Spring/Summer 1993 Vol. 7 (5), p. i.

R0055455



V
discharged from the original outfall is from a one-year storm or better. Monitoring

Oprovided by the Barn.stable .County Health Department has confirmed a reduction in
bacterial loading. LThere are other points which make this project noteworthy:

s the infiltration galleys are preceded by oil/grit chambers designed to
reduce clogging in the infiltration devices 1

¯ because the infiltration devices are very close to the beach area, the 2distance to groundwater is approximately two feet - groundwater
sampling has not shown any contamination~ however

¯ a substantial reduction in construction costs was achieved by utilizing
personnel from the Town of Bourne’s Department of Public Works

One of the unique aspects of this demonstration project was that the EPA Region I
and Buzzards Bay Project oversight staff utilized the Department of Public Works
personnel from the Town of Bourne for construction of the storm water infiltration
system. The significant institutional consideration here is that the experience gained
by Town staff in the design of the demonstration project could be used for the
construction and maintenance of additional storm water infiltration systems. This
eruhances the storm water quality control expertise of Town personnel and further

2institutionalizes the process.

Effectiveness

At the Electric Avenue demonstration project site in Bourne, monitoring indicates that
the retrofit structures are removing over 95% of the fecal coliform from storm water
runoff.

2. Hen Cove Nonpoint Source Pollution Mitigation Projec;

Storm water runoff pollution was implicated in the closure of shellfish beds and a
swimming beach in Hen Cove. The Buzzards Bay Project assisted the Town of
Bourne in retrofitting the adjacent storm drain systems so that pollutants are not
discharged directly to the Cove.

Strategy_ and Rationale

The Hen Cove project targeted specific storm drain systems which currently allow
direct discharge of untreated storm water into the Cove. The mitigation project
incorporated the use of leaching chambers and the surrounding soil to treat the "first
flush." (During heavier or more severe storms, excessive runoff will overflow into the
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conventional storm drain system.) Several individual leaching chambers were placed
under the road surface throughout the watershed (there are 13 so far). At each
location, runoff from the road will be diverted into a storm drain with a settling
basin to allow sediments and other solids to settle out. From the storm drain inlet,
the storm water is then piped under the road surface into leaching chambers. The
leaching chambers are pre-cast, perforated concrete structures which are surrounded
by crushed stone. Storm water is temporarily stored in the chambers and in the
voids between the crushed stone until it seeps into the surrounding soils.
Groundwater monitoring will determine the success of this approach by detmmining
the amount and type of pollution attenuation in the surrounding soils.

3. Spra_maes Cove Storm Water Remediation Pr0j(~

The Buzzards Bay Project is working with the Town of Marion, Massachusetts, to
reduce pollutants associated with storm water runoff entering Spragues Cove.
Spragues Cove is a small, shallow embayment on the shore of Sippican Harbor.
Currently its three-acre area of valuable shellfish beds is dosed for shell-fishing
because it exceeds both state and Federal bacteria standards for shellfishing.

The largest storm drain system drains approximately 64 acres of watershed directly
in the Cove. The mitigation project will incorporate the use of a construc(ed wetland
system to treat the "first flush."

Strategy and Rationale.

Several treatment ~lternatives for the storm water draining into Spragues Cove were
considered:

No action. The drainage system continues to function and shellfishing
areas remain closed because of high fecal coliform counts

¯ Mechanical treatment methods such as chlorination, ultraviolet light,
ozone and reverse osmosis

¯ Physical methods of treatment such as infiltration, settling or
constructed wetlands

The Town of Marion reviewed the alternatives and decided that a constructed
wetland system met the objectives of the project. The system will include a settling
basin, marshland vegetation, and an open, deep water pool. The settling basin allows
for coarse sediments and particulates to settle out prior to entering the wetland
~eatment system. In the wetland itself, physical and biological processes will treat
and remove pollutants from the water. The restored wetland system will have a
hydraulic detention time of over 14 days.
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The wetland system will be constructed where a salt marsh previously existed. The

Osite was filled decades earlier with dredge spoil from nearby Sippican Harbor. In
addition to providing water quality improvements, the restored wetlands system will Lenhance the fish and wildlife habitat in the area. Currently the site has little habitat
value.

Effectivenes~

1Existing research on using wetlands to treat wastewater for fecal coliform indicates
that at least 95 percent or greater is typically removed. Fecal coliform counts

2associated with storm water from the Spragues Cove outfall are significantly lower
than previously recorded levels. The water quality monitoring plan will be part of
the quality assurance/quality control (QA/QC) plan required by the U.S.
Environmental Protection Agency.

Costs and Fundin~

The Town of Marion and the Buzzards Bay Project obtained $25,000 through the
Massachusetts Department of Environmental Protection’s 319 grant program. The
Town provided an in-kind match valued at $35,000 to cover the cost of constructio~
equipment and labor. The Town also donated the land on which the wetland system
will be constructed (estimated value of $100,000 per acre). A total of two to three
acres of land will be utilized for the project at a total cost of $200,000 to $300,000. 2Additionally, the U.S. Fish and Wildlife Service granted the Town $10,000 for the
project under the Wetland Restoration Program. Plarming and technical assistance              ,-
will be provided by an interdisciplinary team from the Soil Conservation Service                 ~~

.4. Broad Marsh River Storm Water Remediation Proje~,-;                                           l

Broad Marsh River is a tributary to the Wareham River estuary. It is located in the
Town of Wareham in the northern part of Buzzards Bay. The entire Broad MarshRiver has been closed to shellfishing and some beaches closed to swimming due to               S

high fecal coliform concentrations. The most significant source of pathogens and
fecal coliform pollution in the river is associated with storm water runoff from
discharges from adjacent storm drain systems. Other potential sources, such asmigratory waterfowl and boats, have been deemed insigrdficant.                                8

The primary objective of the storm water remediation project is to reduce the amount
of pollution (mostly fecal coliform) from storm water runoff entering Broad Marsh
River.
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Strate_~. and Rational~

Several alternatives were considered for the treatment of storm water runoff from
storm drain systems adjacent to the Broad Marsh River.

¯ No action. Fecal coliform pollution would continue unabated and result
in the continued closure of shellfishing beds and many beach closures
for swimming.

¯ Extended detention basins, wet ponds or constructed wetlands would be
used to detain the first flush of runoff for at least 24 hours.

¯ Infiltration structures such as infiltration basin at the end of each storm
drain system, or a series of leaching chambers under the existing road
surface

The selected alternative was the use of leaching chambers placed under the road
surface. The rationale for selecting this alternative is typical in many retrofit
situations; detention basins were rejected because, as an "end-of-pipe" practice, they
require considerable commitment of land to function properly. Since there are 16
storm water outfalls to this section of the Broad Marsh River, there would have to be
16 detention basins and this would require the acquisition of a large amount of land,
including some dwellings. This choice was not deemed feasible. Infiltration basins
located at the end of a pipe have a similar need for large land commitment. The
leaching chamber option was chosen because leaching chambers placed under the
road surface would minimize the disruption to the present drainage system and
would not require a large land commitment.

Effectiven~s

This project is not yet fully established. However.. to demonstrate the effectiveness of
the leaching chambers, the project will monitor a minimum of three chambers.

Costs and Funding

The Buzzards Bay Project was initially unable to fund the Broad Marsh River project.
However, the Buzzards Bay Project together with the Town of Wareham, requested
funding under the Massachusetts Department of Environmental Protection’s 319
(Nonpoint Source) Program and successfully secured funding in the amount of
$88,450 to help reduce pollution loadings from storm water runoff.

5. Town of Yarmouth

In 1991, the Town of Yarmouth implemented the retrofit of a drainage system to

47

R0055459



V
eliminate the direct discharge of storm water runoff containing high fecal coliform

Ocounts to the Bass River. The drainage system was retrofitted to direct the flow into
a retention basin to allow storm water to percolate through a gravel bed. This design Lalso allowed for evaporation to remove pollutants. The retrofit substantially reduced
fecal coliform counts from pre-retrofit levels and improved the water quality in
several ways:

¯ it has reduced velocity, encouraging infiltration 1¯ it further reduced the velocity through infiltration and
evaporation 2

¯ fecal coliform counts are lower even after similar pre-retrofit
rainfall events

Effectiven~

Water quality monitoring performed by the Barnstable County Department of Health
Laboratory both before the retention basin retrofit and afterward revealed
substantially reduced fecal coliform counts.I~

6. Town of Orlean~
2

The Town of Orleans, Massachusetts is a community on Cape Cod which has
~.~extensive coastal waters, including three estuaries. These waters contain important

"~! !i

commercial shellfishing areas. In 1988, several areas within the Town’s waters were
closed to shellfishing due to bacterial contamination. Through sampling of storm
drain ouffalls and receiving waters, and from a review of existing water quality data,
the Town identified storm water runoff as a significant source of contamination from
bacteria and other pollutants to its coastal waters.

Strategy and Rational~

D’I !i

Three drainage areas were targeted as having significant adverse impacts on water
quality in sensitive areas and in need of remediation. The Town’s strategy was to: 1)
identify the three high priority areas for development and implementation of
pollution control measures; 2) establish a storm water management committee; 3)

Uscreen BMP alternatives to choose best available means to remove bacteria and solids;
and 4) appropriate funds for study of conceptual approaches and engineering designs
and for construction of the BMPs at the three high priority sites.

~ Town of Yarmouth, "Effects of Route 6 Storm DrainageImprovements on Water Quality in Bass River, November II, 1992
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Prior to undertaking the projects, which are scheduled for completion in May, 1993,

Lthe Town acted on the consultant’s recommendations and took the following actions:

¯ scoped potential solutions
¯ focus on BMPs for control of bacteria and solids
¯ prior to choosing BMPs, Town conducted field investigations, which

- 1included the following steps:

2¯ mapping drainage systems -
¯ analyzing pollution treatment alternatives
¯ sizing treatment facilities
¯ designing O & M programs -

The BMP selection process identified the most feasible and cost effective practices for
use in the three drainage systems wl’tich were to be retrofitted. In addition, the Town
of Orleans Storm Water Quality Task Force was set up to insure the project’s
technical quality and to address local concerns.

A range of BMPs were considered for control of bacteria and solids and their
associated nutrients. The following BMPs were considered for this project, because
they are targeted for the control of solids and bacteria:

2¯ extended detention ponds
¯ retention basins
¯ infiltration trenches (subsurface leaching gallies)
¯ filtration beds .

A system of sub-surface leaching gallies was used at three sites because of limited
land but suitable soil conditions; one site consisted of a detention basin upstream of
a filter bed structure because soil conditions were too poor to permit infiltration.

Institutional Issues

The Town’s principal institutional motivation for implementing the retrofit projects
was the adverse economic impact of closed shellfish beds. Abating and controlling
the bacterial contamination from storm water runoff was directly tied to economic
concerns and this was a very strong motivation for the Town to organize a task force
and to act on the problem. The Town appropriated funds to develop conceptual
approaches and engineering designs, as well as for the construction of the necessary           ’
BMPs.

II. Regior~l Cooperation: Role of the Cape Cod Commissiol~

The Cape Cod Commission works with towns on Cape Cod on various matters
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including local transportation projects. In Barnstable County, shellfish bed closures Owere the principal motivation for the Commission to become involved with storm

Lwater issues. The Commission trys to de-politicize issues and use all "levers"
available, including state environmental review processes, such as coastal zone
management consistency review, to affect outcomes.

The strategy employed by the Cape Cod Commission utilizes several different

2
components to maximize the leverage which the Commission can employ to facilitate
implementation of storm water retrofit projects on Cape Cod. They try to use all the
"levers" available, such as coastal zone management consistency review and the
implementation of the Buzzards Bay Management Plan as part of the National
Estuary Program (EPA). The Cape Cod Commission works as a coordinator [much
like MWCOG in Anacostia watershed restorations] with the Massachusetts
Department of Public Works (Mass DPW) and local governments on storm water
remediation and retrofitting as part of local transportation projects.

The Cape Cod Commission (through the Cape Cod Marine Water Quality Task Force)
has developed a process for prioritizing storm water drainage mitigation projects.
This process includes the development of a numerical index to rank proposed
projects. The worksheet is keyed to the concerns of Barn.stable County, viz., the

2safety and harvestability of shellfish beds, as well as the safety of areas used for
swimming and recreation.

For more informatign..,

t~~’~For more information about the Buzzards Bay Project and other programs in
Southeastern Massachusetts, call the Buzzards Bay program office at (503) 748-3600.

6
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Ci_ty of Austin, T~xa~

L
The City of Austin, Texas, stretches from the Texas lxill country of the Edwards

- 1Plateau, eastward to the Blackland Prairie and the Gulf Coastal Plain. A unique
environment results from this rapid geologic and ecologic transition.

-2The Colorado River flows directly through the City. Three riverine lakes - Lake
Travis, Lake Austin and Town Lake - are the three most downstream reservoir~ of a
chain of reservoirs on the Colorado River known as the Highland Lakes. These
reservoirs are the City’s main water supply, as well as being tourism and recreational

Another key water resource in the area is the Edwards Aquifer, a limestone aquifer
on the western side of the City. The aquifer is the sole source of water supply to
several communities south of Aus~.

These water resources are potentially threatened by water pollution resulting from
storm water runoff and other sources of nonpoint pollution. In response to this
threat, the City has developed one of the best watershed protection programs in the 2country. The keystone of this program is the Comprehensive Watersheds Ordinance..

Development of the Comprehensive Watersheds Ordinancr

In order to protect water resources from degradation due to urban nonpoint source
pollution, the City enacted several watershed protection ordinances in 1988. These
ordinances were combined into a single code which applies to the entire city and to
its extraterritorial jurisdiction. The City of Austin Land Development Code and the
Environmental Criteria Manual provide guidance for water quality management. The
1988 regulations became the basic building blocks of the Austin storm watermanagement and BMP implementation and retrofit program.                                    6

The original catalyst for the consolidation of the existing watershed protection
ordinances was the comprehensive planning effort known as "Austin Tomorrow."
Tkis plan identified nonpoint source pollution as a potential threat to Austin’s
environmental and economic well-being.

Monitoring of Austin’s creeks and lakes followed this sVady and in 1978 the Lake
Austin Watershed Ordinance became the first water quality related ordinance and
nonpoint source pollution control ordinance to be adopted in the region.

In 1981, the City of Austin joined the EPA-sponsored Nationwide Urban Runoff
.
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Program (NURP) study and began monitoring its storm water structural controls in O
1982. Subsequent watershed protection ordinances were passed from 1980-1984 to

Lcover additional environmentally-sensitive areas.

By 1986, the City of Austin had had eight years of experience with watershed
protection ordinances and appointed the Comprehensive Watersheds Ordinance Task
Force to develop the consolidated ordinance and provide final review and

1recommendations for implementing the consolidation of the numerous existing
ordinances.

.Overview of the Comprehensive Watersheds Ordinar=:. 2

The Comprehensive Watersheds Ordinance (CWO) was directed at preventing urban
runoff pollution by placing requirements on proposed new development with Austin
and its extraterritorial jurisdiction. Although the Comprehensive Watersheds
Ordinance originally existed as a stand-alone document, it has since been
incorporated into the City’s Land Development Code. In addition, there have been
several amendments to it since 1986 and more are anticipated in the future to better
protect various sensitive areas. Nevertheless, knowledge of the evolution of the
Ordinance is helpful to understanding Austin’s strategy for urban nonpoint source
pollution control.

Specific pollutants were not addressed in the Comprehensive Watersheds Ordinance.
2Control of specific pollutants was instituted only for the sensitive Barton Springs

Zone, which recharges the Edwards Aquifer. Several ordinances for the protection of "
’~ ’this sensitive area have been put in place over the last several years.

The Ordinance required a range of widely accepted and proven structural and
nonstmctural nonpoint source pollution controls to be included in new development
projects. These controls included best management practices (BMPs) such as
impervious cover limitations, water quality buffer zones, protection of critical
environmental features, limitations on disturbance of the natural stream, erosion
control practices, sedimentation and filtration basins, and wastewater disposal
requirements. One significant aspect of the ordinance was the use of nonstructural
controls to prevent and mitigate nonpoint pollution associated with development.
The rationale behind this approach was that impervious cover limitations and buffer
zone requirements have been proven to maintain the basic hydrologic balance.

Protection of non-drinking water supply watersheds in the eastern side of Austin
were not given high priority. Downstream of Town Lake the Colorado River is not
used for dnnking water supply. Furthermore, clay soils dominate on the eastern side
of the City; therefore, maintaining infiltration and recharge is not a critical goal in
these watersheds.
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Effectiveness of the Ordinance L
The City of Austin standard sand filter design requires the first half inch of runoff
from a site to be diverted into a sedimentation basin and then filtered through sand.
This design is based on eight years of monitoring filter ponds of different designs.~

The demonstrated removal efficiency of the sedimentation/filtration ponds for total
suspended solids is 75% to 97%.

-2An important consideration learned from the Austin experience regarding
effectiveness is that maintenance is critical to ensure BMP effectiveness, yet timely
maintenance is problematic at both a local and nationwide level. Another is that the          -
best protection for water resources is believed to be afforded by a combination of
structural and non-structural controls as provided for in the Comprehensive
Watersheds Ordinance. Structural controls alone are not always effective, nor can            -
they prevent an increase in pollutants from high intensity developments.

Austin’s non-degradation strategy for contributing watersheds is to limit the percent          -
of impervious cover in new developments and to reduce post-development pollutant
loads through a menu of storm water control pract;ces, and a program of retrofitting
storm water treatment measures in developed areas. Austin has incorporated this            ¯
strategy into the framework of the City of Austin Land Development Code through a
mechanism known as an "impervious cover cap." The impervious cover cap is
established by setting a Maximum Sustainable Removal Rate for storm water                "-
treatment measures at 90%; beyond this point, storm water control measures cannot
be relied upon to reduce the pollutant loads associated with additional impervious
cover down to the pre-development level.

This strategy aims to reduce excessive reliance on storm water treatment measures
because of their inherent limitations and risk of failure due to lack of maintenance
and their need for replacement. Impervious cover levels, on the other hand, do not
change over time, do not require maintenance, and their life span is infirdte provided
their nature is unchanged.

However, the Austin program recognizes that modification of the City’s development
regulations would provide only a partial solution to the problem of water quality
.degradation. It sees retrofitting of structural storm water controls as the only way to
reduce pollutant loads from existing development and development projected but not

13 Parr±sh, John It. and Stephen Stecher, "Nonpo±nt Source
Pollut±on Control ±n the City of Aust~.n." City of i~ustt.n,
Env±ronmental and ¢onservat±on Services l~epartrnent, Nareh 1991,
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The Austin program has recognized that, in light of the growing trend toward Llimiting building density and/or impervious cover as a means of nonpoint source
control in residential areas, there is a need to establish a clear linkage between
development density or impervious cover and pollutant loadings. In addition~ the
city recognized that more study is needed on the effects of types of land use on the

1quality of storm water runoff.

2The City’s Storm Water Monitoring Program has provided the city an opportunity to
evaluate the effectiveness of its varied array of storm water quality controls, and also
to assess whether they are over- or under-designed relative to site conditions.

First Flush of Runoff and its Effects on ~torm Water Control Structure De~i_gnts

Austin’s Environmental Resource Management Division published a report (1990)
showing that the first 1/2 inch of runoff did not necessarily carry the bulk of the
storm load. This was contrary to the prevailing assumption that the first 1/2 inch of
runoff in a storm washes off 90% of pollutants from the impervious cover. The
report suggested that for a development with 90% impervious cover, only 40% of the
total storm load would be washed off in the first 1/2 inch of runoff.

~
The implication of the report for control structure design was that a control structure
designed to capture and treat only the first 1/2 inch of runoff would only remove f°about 40% of the total annual load. The bypass or untreated annual load could be
substantial. The report did not suggest an alternative structural control design; it
merely raised the issue of a substantial amount of pollutant load in excess flow from
a structure designed to capture and treat the first 1/2 inch. Changes to the City’s
Land Development Code in December 1993 resulted in the treatment volume D ~
increasing with the amount of impervious area on the site, starting at .50 inch plus
.10 inch per 10% increase in impervious cover over 20% of the site.

should be targeted for priority control based on
b

However,
f

urbanizedwatersheds
other findings. Another Austin study confirms that storm water runoff pollutant
loads increase with watershed imperviousness, and that loading rates of urbanized               D_~

~ Ibid., p. 15

~ City of Austin, Environmental Resource Management
Division, "The First Flush of Runoff and Its Effects on Control
Structure Design." June, 1990.
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creek watersheds were significantly higher than those from small suburban sites.16
L

Sand Filter P~_ m -

The City of Austin has developed a sand filtration best management practice for use
in storm water quality management. The sand filtration systems are the primary             -
water quality control structures.

The City had previously implemented a storm water monitoring program in 1984.
This study was conducted to determine annual removal efficiendes of six storm
water quality control structures, including three filtration basins, one wet pond, one _
sedimentation (dry) pond, and one retention/filtration basin system. The structures
were monitored between 1984 and 1989, and comparative measurements of inflows
and outflows were taken to determine concentrations of pollutant~. _

Effectiveness of removal for the following parameters was measured:

s Fecal coliform
¯ Total suspended solids (TSS) -
" BOD/COD

2¯ Nitrogen
¯ Phosphorus
¯ Heavy metals _

The study~7 concluded that the sand filtration basin is an effective structural control
measure for most of the described pollutant parameters. Sand filtration is a _
demonstrated success in Austin, although offidals concede that maintenance is
sometimes inadequate and sporadic)’ There have also been some isolated technical iand/or design failures, such as slope erosion and construction failures which have           _
resulted in inadequately performing BMPs.

~City of Austin, Environmental Resource Management
Division, "Stormwater Pollutant Loading Characteristics for
Various Land Uses in the Austin Area. " March, 1990.

~City of Austin, Environmental Resource Management
Division, "Removal Efficiencies of Stormwater Control
Structures." Final Report, May 1990, p. 16.                                      ’’

*ePersonal communication with Les Tull, Engineer, City of
Austin, Texas, May 25, 1993. ’’ F
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The Austin sand filter program was implemented in response to regulatory
requirements, viz., the consolidation and enactment of several watershed protection
ordinances in 1988. In addition, political pressure to act came from dtizens
demanding action to protect water quality. The City of Austin’s Land Development
Code and Environmental Criteria Manual provide documentation and guidelines for
the City’s water quality management efforts.

Prior to enactment of the watershed protection ordinances, the City implemented a
storm water monitoring program in 1984 to evaluate storm water control measures
and to develop a database to quantify the effects of impervious cover and land use
on water quality and also to evaluate the effectiveness of various structural storm
water control measures already in use.

"Ihe basic strategy and philosophy guiding the Austin program has been to make
new development and redevelopment pay the costs attributable to its impact and to
mitigate all impacts of new development. While this has been the strategy, it has not
been possible to accomplish this for all aspects of the development process, such a~
permits and review. In addition, the City assumes responsibility for maintaining
water quality controls for single-family development. This approach includes a
provision for payment of a fee in lieu of constructing BMPs so as not to restrict
development. "Fee in lieu of’ funds are used for retrofit projects for existing
development, but only within the most highly urbanized and developed watersheds
classified as "urban" in the Land Development Code.I’

There are many components to the Austin storm water management amd urban
nonpoint pollution control program. These include retrofit watershed master
planning, source control of pollutants, and public education. A current emphasis is
on the public education component, which includes videos and posters with the
theme of abating urban nonpoint source pollution.

Austin’s strategy sees the key to a successful nonpoint source control program as the
targeting of critical areas to achieve high pay-off returns. The City’s focus is on
potential deterioration of local water supplies, viz., Lake Travis, Lake Austin, Town
Lake and the Edwards Aquifer. The Comprehensive Watersheds Ordinance requires
the strongest nonpoint source controls in those developments in watersheds which
contribute to the drinking water supply.

Targeting new development is seen as a cost effective method of preventing future
nonpoint source problems. Required controls which are prescribed in the Ordinance

Ibid.
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can be included in the initial land planning. Since the primary controls set forth in

Lthe Ordinance are non-structural, raw land cost is the main cost for new development
associated with nonpoint source controls. However, structural controls are also used-and these have a cost to the developer. Since impervious cover limitations are the
most important non-structural control specified in the Ordinance, retrofitting existing
development has proven to be difficult. Retrofitting structural controls has also been1difficult, due to limited location and high land costs.

The City’s retrofit program uses public education as its main tool to build and keep
2the necessary public support for storm water management programs through the use

of videos, posters, and other media. In addition, Austin has initiated a process of
storm water retrofit master planning as a way of maximizing the .scarce public -
resources available for this purpose.

Developing a strategy for controlling nonpoint source pollution from urbanized -
watersheds is particularly difficult, and much more complex than prevenl~ng
nonpoint source pollution from developing watersheds. Retrofitting BMPs in urban-areas is still a "pioneering" activity and involves considerable experimentation and
cost. While there are an increasing number of localities pursuing retrofit strategies,
there is no broad national experience with retrofit implementation.

BMP selection in retrofit situations is also problematic; for example, wet ponds are an2excellent BMP for controlling nutrients, yet they are often very difficult to site under
retrofit conditions. ~ .,~

Non-degradation Strateg~

~
Austin has developed a non-degradation strategy for a particularly sensitive and                  l

important area known as the Barton Springs Zone, which covers several watersheds.
The strategy is "design-based" rather than being entirely a technology- or
performance-based approach. The design-based approach requires that compliance

6
be designed into a project before it is built based upon best available scientific and
engineering principles. This strategy includes a City-funded program for retrofitting
storm water controls.

Other elements of the non-degradation strategy include:                                      9

¯ strengthemng existing regulations by limiting exemptions .
¯ limiting impervious cover to levels at which generated pollutants can be

~°Parrish/Stecher, "Nonpoint Source Pollution Control in the
City of Austin, " March 1991., p. 12                                               ..
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~ reduced to background levels by an array of storm water control O
i: practices L~" Importance of Non-structural Controls in Austin’s Prod:ram

,̄, One of the distinctive features of Austin’s storm water management strategy is the
emphasis given to the use of non-structural controls. The basic assumptions of this 1’ approach are the following,ai

- 2¯ structural controls alone cannot prevent an increase in pollutants from
high intensity development

maintenance requirements are high for structural controls compared to
the maintenance needed for impervious cover limitations and buffer

sole dependence on structural controls is not wise for protecting the
City’s water resources; a combination of structural and non-structural
controls is the best strategy

Institutional Iss~

Austin created a city department of environmental conservation, the Environmental
and Conservation Services Department, in 1987. Its central focus is resource

. ¯ conservation and environmental protection, as distinct from public works. This
department is co-equal with other City departments. It oversees the work of public
and private agencies under its jurisdiction. This institutional arrangement is clearly
intended to provide support for effective environmental and regulatory (enforcement)
action.

The Environmental and Conservation Services Department and the Department of
Public Works "share" a drainage utility (storm water utility). Drainage projects are
funded with fees from the drainage utility. "Storm water" is not separately identified
on the utility bill, nor described as such officially.

Costs and Financing

Most storm water programs are funded by the drainage utility, or drainage fee.
Public works drainage projects in the Capital Improvements Program are paid for
with bond sales which are repaid with tax (general fund) revenues at this time.

~Parrish/Stecher, "Nonpoint Source Pollution Control in the
City of Austin," p.6
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Development is expected to ."pay for itself," that is, development must pay for the
cost of controls associated with that development. However, in reality, development
fees pay for approximately 30% of the land development review and permit
"programs. Nevertheless, the program’s emphasis on non-structural controls means
that the cost for the City is considerably lower (because of less monitoring and
inspection) than if structural controls were the sole means of control.

The Austin program also takes the view that preventing adverse water quality
impacts from nonpoint source pollution is much less expensive than trying to restore          -
water quality after it has been degraded. One of the stated goals of the
Comprehensive Watersheds Ordinance is to avoid the cost of retrofitting existing
development.                                                                    -

There are significant costs throughout the institutional structure related to control of
nonpoint source pollution. Preventing NPS pollution can avoid or reduce other costs         -
such as wastewater treatment, the need for dredging lakes and waterways, and
health risks associated with toxics pollution. The Austin view is that the cost of
restoration, retrofitting, dredging, advanced types of water treatment, development of         "-
new water supplies, and lost recreational and economic values can easily dwarf the
cost of prevention."

Other NI~ Control Program~

The City of Austin has also initiated non-structural and low-structural development           "-
controls to limit impervious surface areas for storm water management purposes.
They have established a critical zone in which no construction is allowed., as well as a
transition zone where development is limited or not allowed in order to preserve
riparian areas.                                                                       -

Other programs which the City has instituted to control urban nonpoint source
pollution include the following pollution prevention and source control programs:            "

¯ household hazardous waste collection: provides for safe disposal of
hazardous materials

¯ street cleaning and litter collection program

¯ xeriscape and integrated pest management (IPM) programs: minimizes
inputs to the environment from fertilizers and pesticides; both
approaches stress the minimal use of the least harmful substances to
control pests and weeds; IPM is encouraged in municipal operations

nParrish/Stecher, "Nonpoint Source Pollution Control in the
City of Austin," p.7
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BMP Siting Consideratigr~s

There is a diversity of opinion as to whether it is better to construct large regional
BMPs or numerous smaller BMPs closer to pollutant sources. The preferred

- approach in Austin is to construct numerous smaller BMPs and capture water as
close to the source as possible for the ~ollowin8 reasons:

1
_ 1) need to capture less water to achieve the pollutant removal desired

’ ° 2) capital and maintenance costs are less if the BMPs are smaller

3) maintaining the natural hydrology is easier with smaller BMPs - in
addition, the need for groundwater recharge is addressed, whereas if
channeling water further down the watershed was done, groundwater
recharge would not occur (or recharge of polluted water could occur
before the runoff reached the treatment device)

4)    protection of smaller waterways from pollution and channel erosion

Summary_ and Conclg~ion

2.Austin has attempted to come to terms with its nonpoint source pollution problems
- through implementation of the Comprehensive Watersheds Ordinance and other
~ ordinances since 1986. The City recognizes the actual and potential costs of nonpoint

source pollution as it relates to safeguarding of drinking and groundwater supplies,
" maintaining tourism and recreational opportunities, and protecting wildlife habitat, to
,- name a few.

" Austin is "ahead of the curve" in terms of meeting EPA and state water quality goals.
~ These efforts will continue to pay benefits into the future. The development and

implementation of the Comprehensive Watersheds Ordinance could be a model for
other local governments in their efforts to control nonpoint source pollution.                      ~’~

Relevance of Austin’s Watershed Approach for Other |urisdictior~

Austin’s Comprehensive Watersheds Ordinance is easily transferable to other
jurisdictions and to other hydrogeolog~c conditions. The Texas Water Commission
cited Austin’s Ordinance as an example of the kinds of controls which local
governments in Texas could implement as part of the Nonpoint Source Management
Plan which the state submitted to the U.S. Environmental Protection Agency.
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Because the Ordinance is based on BMPs instead of on design or performance ~’_
standards, it is widely applicable to other situations and does not require specialized_
staffs for its implementation. The Ordinance is accompanied by a technical manual
which specifies the technical aspects of the controls which it requires.

Numerous other jurisdictions in Texas have adopted watershed protection ordinances I
based on the same framework as Austin’s. Governmental entities across the country
have requested copies of the Comprehensive Watersheds Ordinance for guidance on- ~
how to protect their water resources and control nonpoint source pollution.
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Austin’s Program at a Glance

_ Steps to Implementati~>n

-- 1) Comprehensive Planning Process: "Austin Tomorrow"

2) Appointed Watershed Ordinance Task Force

3) Consolidation of Watershed Protection Ordinance~

- 4) Passed Comprehensive Watershed Ordinance

5) Targeting of Critical Areas: Austin’s strategy uses targeting of
-" critical areas to achieve cost effective control.

_
¯ Controls for New Development
¯ Identify Candidate Retrofit Sites

._ Retrofit Pro_gram

A strategy for controlling nonpoint source pollution from urbanized watersheds
involves considerable coordination, experimentation and cosL

-- 1) Use Public Education to Build Support

_ 2) Use Retrofit Master Plar~ng to Maximize Scarce Resources

-
For more i~ormation...

For more in.format-ion about the City of Austin’s program, call the Environmental
and Conservation Services Department at (512) 499-2501.
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Ci_ty of Orlandg, Florida

Introduction - 1

The City of Orlando, Florida has taken a pioneering role in trying to solve its water
quality problems related to urban storm water runoff. Protection of its numerous
lakes and wetlands has been a primary motivation for action. Within the corporate
limits of Orlando there are some 83 named lakes, which lie within five major _
drainage basins. The City has the distinction of having been designated a "National
Storm Water City of the Year" by the U,S. Environmental Protection Agency. It
earned this distinction because of its aggressive storm water management and retrofit_
program.

Some of the innovative storm water treatment systems and retrofit methods used in          ,..
Orlando include storm water wetlands, alum injection, exfiJtration, lake aeration,
sediment control devices, trash screens and shoreline and littoral zone vegetation.

Some of the other approaches being used in Orlando are:

¯ storm drain retrofits and water quality enhancements when performing
corrective maintenance (e.g., vertical volume recovery urdt for drainage
to Lake Lawsona) ~.~

¯ exfiltration basin retrofits to existing city storm drains

zone enhancement and revegetation with native aquatic plantslittoral

¯ creation of storm water wetlands for pre-treatment of runoff entering
lakes (e.g., Lake Lorna Doone)

¯ depressional landscaping to encourage runoff infiltration (e.g., Lake
Ivanhoe)

One of the many major retrofit projects in the Orlando area is the Lake Greenwood
urban wetland, which is a wetland and storm water management system in an urban
environment close to downtown Orlando.
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, . .Evolution of the Florida Stprm Water Program/Major Regulatory Componenb~

_ The major components of Florida’s storm water program are three pieces of Llegislation: the 1982 storm water permit requirements for new development; the 1987
Surface Water Improvement and Management Act (SWIM), which provided a

- framework for watershed planning; and the 1989 storm water legislation, which
established program goals and extended program coverage to existing agricultural 1and forestry sources.

The Surface Water Protection and Management section of the 1989 storm water
2legislation provides the regulatory framework for the Florida storm water

management program, particularly the watershed approach. This program was
enacted by the Florida legislature to restore the state’s degraded water bodies and to
protect those still in good condition.

The landmark 1989 storm water legislation was intended to integrate the various
existing storm water laws and programs into a comprehensive watershed
management program. Most importantly, the 1989 law emphasized the watershed
approach to correcting existing storm water deficiencies and it gave a regulatory
impetus to retrofitting. The 1989 law also established the State Storm Water
Demonstration Grant Program which provides matching grants for storm water
treatment projects undertaken by local governments which have implemented storm

2
water utilities. The grant program is clearly an inducement to Florida municipalities
to set up storm water utilities.

Lessons Learned in Florida’s Storm Water Program

The Florida storm water program has been successful at minimizing storm water
problems associated with new growth, but it has been much less successful in
restoring water bodies degraded by storm water discharges. The piecemeal approach

l
- cannot address one of the state’s largest problems, however, the problem of

retrofitting drainage systems, which includes:

* retrofitting of existing storm water drainage systems to reduce pollutant
~discharges to state waters

- 6* correcting storm water infrastructure deficiencies related to the state’s
rapid growth

Livingston stresses that the solution is comprehensive and coordinated work
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Lthroughout the watershed?a He emphasizes the need to address land use, water

resources, and infrastructure planning within a watershed context. He also statea
that a dedicated funding source, such as a storm water utility is also important for

-maintaining an effective program.

1
Lessons Learned in Orlancio 2
The Orlando experience suggests that one of the requirements for successful urban

-runoff control and retrofit projects is the importance of control of the project and the
need to write very good spedfications so that water quality goals are met. Engineera

_and consultants may have an economic incentive to design BMPs which may not be
commensurate with the implementing authority’s water quality goals.

Experience reveals that engineers and consultants may sometimes have a mechanistic
approach to problem solving and therefore advocate a hydraulic solution rather than
water quality one in some instances. They know how to get the water off-site ~
quickly as possible, but this is not necessarily commensurate with a water quality
solution.

The best way for the implementing authority to ensure success is to be in control of 2
the project, to know the solution that is necessary, and then see that it is done
correctly.

Greenwood Urban Wetland

The Greenwood Urban Wetland in Orlando is a constructed urban wetland located
within a 522-acre drainage basin. Storm water runoff collected within the 522-acre
sub-basin flows into Lake Greenwood, which lies at the lowest point in a 4.5 square
mile urbanized area. The artificial wetland was built to alleviate flooding, to pre~

_ ~’~treat storm water runoff prior to discharge into drainage wells (which discharge
water to the upper Floridan acquifer), and to re-use the stored water to irrigate an
adjacent cemetery and park. City-owned land which was previously vacant was              -
excavated to form a series of ponds and a bypass stream leading to five drainage
wells.

The storm water quality enhancement component of the wetland plan came about as
a result of the City’s concern for protecting its groundwater supply. Proximity to
groundwater is a prime concern in most of Florida.                                         _.

~3Livingston, Eric H., "Lessons Learned from a Decade of
Stormwater Treatment in Florida. " Bureau of Surface Water

~’- -/Management, Florida Department of Environmental Regulation,
Undated.
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The storm water "treatment train" concept was incorporated into the Lake Greenwood
urban wetland. The BMPs included in this treatment train are: a sediment and trash
screening device; a littoral zone with vegetation; and aerators to increase
microbiological activity.

Effectiveness of the Greenwood Urban Wetland

Water quality monitoring of Lake Greenwood was begun in 1987- one year prior to
the beginning of construction of the wetland. This was done to obtain a baseline
profile and to ascertain the trophic state of the lake. Both before and immediately
after construction, the lake exhibited eutrophic to hyper-eutrophic conditions. After
completion of the project, the lake’s trophic state indices were in the mesotrophic
range.

Prior to const:ruction, the water quality of Lake Greenwood was not in compliance
with Florida Class Ill (recreation and wildlife propagation) water quality standards.
Since construction, there have been no water quality standards violations of any
parameters tested, including EPA-listed pesticides. Further monitoring of the storm
water treatment system is being planned for wet weather pollutant removal
efficiencies and further hydraulic analysis. An ongoing storm water monitoring
program was begun in 1991.

Based on the preliminary sampling data, it is dear that the Lake Greenwood urban
wetland storm water management system has enhanced water quality within the lake
and also the quality of the water discharged to the drainage wells (which discharge
to a major acquifer).

Development of Orlando’s Storm Water Utility

Storm water projects in Orlando have traditionally been financed out of general fund
revenues, as is common in most municipalities. In addition, Orlando has used
revenue from a state gasoline tax for projects which also have a road/transportation
component. Depending upon general fund revenues, however, often results in
projects being deferred to pay for more critical governmental functions such as police
and fire. The City has adopted an aggressive program of storm water system repair
and replacement, pollution control, and lake enhancement. This problern has been
funded in the past through the City’s general property tax budget, but this source is
no longer adequate for the scope of the problem today, particularly in view of
increasingly stringent state and Federal water pollution control requirements.

To provide for the effective management and financing of a storm water system
within the City of Orlando, the City established a storm water utility. The storm
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water utility generates its revenue through user fees. A storm water service charge is
levied on every parcel of land in the City. The fee is based on the amount of storm
water which a particular parcel passes on to the storm water drainage system.

The storm water utility is responsible for the operation, construction and maintenance
of storm water management devices, for storm water system planning and lake
management.

Packed Bed Storm Water Filter Artificial Wetland~

One innovative project which was proposed by the City and implemented through a
consultant was the "packed bed filter." This experimental storm water BMP will be
used (just coming on line in July 1993) to treat a small but highly urbanized portion
of the drainage basin which flows into Clear Lake. The project was initially proposed
in response to concerns about the lake’s water quality.

The drainage basin for Clear Lake consists of over three square miles of highly
developed urban area. This retrofit techaique became necessary because best
management practices (BMPs) for new development are not appropriate in the highly
urbanized and completely built-out Clear Lake basin. This innovative method of
storm water treatment was selected both for its presumed pollutant removal
efficiency, as well as the necessity of using a BMP which could function within a
limited area where land utilization constraints exist.

The packed bed filter is an example of technology transfer - a common wastewater
treatment technique which has application to urban storm water pollution treatment.
The filter utilizes a treatment train of two components, one of which is a packed bed
filter system planted with wetland macrophytes for nutrient uptake. Put more
simply, the system is a packed-bed filter (similar to a trickling filter) with
hydroponically-growing aquatic plants. During dry weather or low flow conditions,
the device will treat water from Clear Lake using the continuous flow to maintain the
planted beds.

The device has a limited storage volume, so a decision was made that in order to
maximize the removal of the most pollutants, the goal would be to capture less than
the first one-half inch of runoff from a larger acreage than a greater amount from a
smaller acreage. It is hoped that this will result in the treatment of a dirtier waste
stream and reduce the amount of pollutants reaching the receiving waters of Clear
Lake.

~4Dyer, Riddle, Mills & Precourt, .Preliminary Enqineerinq
Report: Packed Bed Filter. Prepared for the City of Orlando, FL,
April, 1991, p. 4-3.
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Pollutant Removal Efficiency_ Cosiderations for Packed Bed Filtcr~ O

Although the packed bed filter implemented by the City of Orlando has only recently Lbeen brought on line [July 1993], there are certain operational considerations for
packed bed filters as they relate to treating urban storm water runoff. Packed bed
systems intended to treat storm water do not have to meet the strict effluent quality
criteria that would be required for wastewater. Indeed, the concentration of

1pollutants in storm water most closely resembles tertiary treated wastewater with the
exception of solids concentrations. This is one reason why the packed bed storm

2water treatment system was designed to treat a larger flow with lesser removal
efficiency than a higher removal rate from a smaller flow.

The packed bed filter employs the concept of a "treatment train." The concept of a
treatment train of BMPs involves a series of unit operations designed to remove the
largest amount of contaminants from runoff, typically greater than the pollutant
removal achievable through individual unit operations.

The packed bed filter system is a new technology and a transfer of technology from
wastewater treatment systems to storm water management systems. As an
experimental practice for storm water treatment, many elements need to be
monitored for their relation to long-term effectiveness:

¯ hydraulic residence time
2¯ bed media

¯ plant materials for the packed beds
¯ depth

2~

" travel length
¯ velocity
¯ liners

Use of Alum for Treatment of Storm Water Runo~

One technology showing promise is the use of alum to treat storm water runoff.                  8

Two lakes in Orlando, Lakes Dot and Lucerne, and one in suburban Winter Park,
Lake Osceola, are having their storm water inputs from large urbanized drainage                 B’~
basins pre-treated with alum. The alum treatment concept was initially tested on
.Lake Ella in Tallahassee.                                                                  ~J

Alum treatment of storm water runoff was selected after an analysis of the pollution
abatement alternatives. Conventional storm water management techniques such as
~etention, detention, or exfiltration were deemed not feasible due to space limitations,
or because of the poor infiltration capacities of watershed soils. The alum is injected
and mixes with the storm water in the storm sewer lines. Floc accumulation begins
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īmmediately and the floc settles on the lake bottom.

Alum injection is wastewater treatment technology being adapted to storm water
quality control. There is still some question whether it can be considered a retrofit
technology, but its use as a pollution abatement alternative involves many of the
hallmarks of a retrofit situation:

infeasibility of conventional storm water management techniques such
as retention/detention

¯ infeasibility of using exfiltration systems due to limitations of available
space and poor infiltration capacities of watershed soils

Another Case Study in Florida

.Lake lackson Regional Storm Water Management System

Rapidly urbanizing areas in the Meggirmis Arm watershed were causing water
quality degradation in Lake Jackson in Leon County near Tallahassee. A regional
storm water detention system was designed and constructed through a cooperative
effort of the Florida Department of Environmental Regulation, the Northwest Florida
Water Management District, and with funding from EPA’s Clean Lakes Program and

¯ the State of Florida. The facility consists of a wet detention pond with a heavy
sediment basin at the irfflow, a sand filter system designed to filter particular
pollutants from storm water, and a three-cell constructed wetland designed to
remove dissolved pollutants such as nutrients.

Construction of the system was completed in 1983 at a cost $2,664,389. Maintenance

fabric°perati°nS’do notWhiChexceedConsist$30,000of sedimentper year. and clay removal from the top of the filter

Effectiveness of the Lake |ackson facility

Florida State University researchers conducted a long-term storm water sampling
program of the facility and its individual components. Overall, the facility has
performed up to design specifications within the constraints of space and the
techrLical level of the equipment used. However, the increasing urbanization of the
watershed has resulted in larger volumes of storm water draining into the facility,
well beyond its design capacity. To overcome these deficiencies, the facility was
erflarged to provide longer detention of more storm water, allowing the facility to
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detain larger storms and limiting the discharge of untreated storm water into Lake 0Jackson.

L
..Lessons learned from Lake |ackson expe~er~

Some of the lessons learned in the construction of the Lake Jackson regional storm                  ,,a
water mar~gement system include the following d~ign c~nsid~’ation~:

¯ storage volume and the amount of water bypassing the system are
2critical design elements; the system should be designed based on

maximum anticipated buiidout in the watershed

¯ adequate funding must be provided to operate and maintain the system

¯ wetlands systems require some maintenance such as dredging to
remove accumulated sediments and organic matter; they will not work
indefinitely without maintenance

For morv information:

For more information about the City of Orlando’s program, call the Storm Water
Utility Bureau at (407) 246-2370. 2

I!
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County of Faiffax, Vir~_’ni~

1Re_~ulato _ry ConVex|

Fairfax County, Virginia is subject to the following Federal and State legislation and
- 1programs:

¯ Amendments to the 1987 Clean Water Act requiring NPDES permits for- 2
storm water discharges

¯ Virginia storm water management regulations (at local option) "

¯ Erosion and Sediment Control Law

¯ Chesapeake Bay Preservation Act

¯ Section 404 of the Clean Water Act (wetlands protection) -

¯ Water quality requirements under the Reauthorization of the Clean
Water .Act pending Congressional consideration in 1994 2

The County may also be subject to some requirements related to recent coastal zonelegislation to which Virginia as a coastal state would be subject. States must develop             2

a coastal nonpoint source pollution control program as a requirement of the Coastal
Zone Act Reauthorization Amendments of 1990 (CZARA). The State programs must
be approved by EPA and NOAA by 1995.                                                    l

Background~s

Fairfax County has been involved in storm water control for more than 30 years.

8
During the 1950s and 1960s, the emphasis was on storm water conveyance and
channeliza~ion, which included delineation of flood plains and implementation of
flood control projects. Beginning in 1972, on-site storm water detention was required             ~
for all new development. In the 1980s, water quality BMPs were required for new
development in the southern areas of the County draining to the Occoquan reservoir,
the major source of drinking water for Fairfax County.

In addition to the Master Drainage Plans which were prepared for all watersheds in

~County of Fairfax, Virginia..Draft. National Pollutant
Discharqe Elimination System. Municipal Storm Water Discharq~’
Permit Application, Part 2. November 1992.

7!
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the County during the 1970s, a supplemental Regional Storm Water Management
Plan was prepared in 1988. This plan provides for regional storm water control
ponds to control both quantity and quality. Wherever opportunities exist, the County
intends to expand the implementation of regional storm water management ponds
from the current pilot project involving seven watersheds. Implementation of the
planned storm water control facilities over the past 20 years has resulted in
expenditures of approximately $60 million, financed primarily through storm bonds.

There are presently over 1,500 storm water management facilities located in the
County. In addition, there are 30 major lakes and over 100 smaller lakes and ponds
which function as BMPs and provide water quality benefits in Fairfax County.

In 1989, the Fairfax County Board of Supervisors adopted the "Regional Storm Water
Management Plan." The adoption of this plan marked a shift in philosophy on
implementing storm water management from reliance on on-site controls to what are
viewed as more effective regional controls.

Current Aqtiviti~

The Fairfax County Department of Public Works is currently in the process of
obtaining various permits or implementing programs designed to provide water
quality improvements. These activities include:

¯ obtaining an NPDES permit from the Virginia Department of
Environmental Quality; part 2 of the application has been submitted
and the County is awaiting approval from the State

implementing on-site best management practice (BMP) requirements for
new developments in Chesapeake Bay Preservation Areas to protect
water quality

implementing a regional storm water management program to provide
water quality improvements for both existing and new development,
and to protect downstream wetlands and habitat

implementation of stream channel erosion protection projects

¯ adopted a Water Supply Protection Overlay District requiring BMPs in
the watershed of the County’s water supply reservoir

¯ re-zoned much of the Occoquan watershed [water supply reservoir] to
Residential/Conservation District (R-C) with 5 acre minimum lots

adoption of an Environmental Quality Corridor Policy to protect land

R0055484



V
and surface water resources

-L
On~oin_R ActiviO ,a~

As part of the County program to comply with NPDES requirements, there is a 5-

1year monitoring program of selected storm water outfalls. The outfalls were selected
based on different land uses and, based on the final monitoring results, typical

-pollutant loadings for each land use will be exl~’apolated. 2
There are approximately 44 regional storm water management facilities in the
Difficult Run watershed alone. The County currently spends approximately $1 to $2
million per year on capital construction for storm water control facilities. However,

_prior to the recent downturn in the economy, typical drainage facility expenditures
totalled $2 million to $4 million per year. Due to current economic conditions, the
Fiscal Year 199,4 appropriation has been reduced to $341,000.

To pay for these costs out of declining general fund revenues is becoming difficult for
the County and this has led to discussion about establishing a storm water utility as a

_dedicated source of funding for storm water management and control. A storm

:
water utility feasibility study is currently in progress.

.Role of the Chesapeake Bay Preservation Ac~ 2
In Virginia, the Chesapeake Bay Preservation Act (CBPA) is a significant storm water
management program through its BMP requirements and use of buffers such as the
environmentally sensitive Resource Protection Areas (RPA). The regulatory
requirements of this program need to be considered by developers and local
governments such as Fairfax County, in addition to other storm water management
regulations.

.Proposed Management Prom’am

The County’s proposed management program consists of the following elements:

¯ continuation of ongoing requirements and programs such as
implementation of the Chesapeake Bay ordinance which requires
structural BMPs on all new development

_
¯ implementation of suitable water quality control fadlities

¯ providing inspection and maintenance of storm water management
facilities
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¯ increased public awareness of the importance of dean storm water O

The County recognizes that the proposed management program will require Ladditional County funds and is currently evaluating the feasibility of establishing a
storm water utility to provide a dedicated funding source for storm water
management.

The County will look for opportunities to retrofit storm water devices and to 1implement additional regional ponds in all the County’s watersheds in existing
developed areas that are now without water quality controls. The County’s

2Comprehensive Land Use Plan also encourages the retrofitting of existing storm
water management ponds to become more effective BMPs.

Regional Storm Water Management Plar~

In 1989, the County Board of Supervisors adopted a "Regional Storm Water
Management Plan" which proposed 134 regional ponds in the most rapidly
developing watersheds in the County. The adoption of this plan marked a shift in
Fairfax County’s approach to implementing storm water management from onsite
controls to regional controls. This shift was based on the belief that regional controls
are more effective. Concerning the retrofit of existing facilities, proposed
development plans are reviewed by the Department of Public Works for
opportunities to implement regional storm water management to supplement the
pilot Regional Storm Water Management Plan for developing watersheds. In
addition, the feasibility of retrofitting existing or porposed flood management proje~s
to include water quality is evaluated.

.Non-structural BMPs: Environmental (~uali _ty Corridor~

Environmental Quality Corridors (EQCs) are the primary non-structural best
marmgement practice used by the County to protect water resources. Although the
core of the EQC system will be the County’s stream valleys, lands may be included
within the EQC system if they achieve any of the following:

¯ habitat quality
¯ corridor-like quality
¯ aesthetic quality
¯ pollution reduction capability

The stream valley component of the EQC system includes the following:

¯ 100-year flood plains and flood plain soils
¯ soils with development constraints adjacent to wetlands, streams, and

steep slopes
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additional areas where above-described buffers are insufficient to
protect water resources                                                         L

Current Funding/Future Funding of Water Ouali _ty Prok,~ams~

There are ongoing County water quality programs which are supported out of the 1General Fund. These programs are:

- 2¯ monitoring programs
¯ emergency response
¯ public awareness -
¯ public facilities maintenance

The County’s NPDES permit application clearly states the necessity of developing            "-
new funding sources for implementation of capital improvement projects for water
quality.

The following point illustrates the tenuousness of funding water quality improvement
projects out of general or bond funds: The currently approved bond referendum
funds have almost been expended, and the latest storm bond referendum was
defeated by voters in 1990. Neither the general or storm bond funds can be relied

2upon to provide stable funding for future storm water quality capital improvement
needs.

Yet the County estimates that $11.79 million per year will be required to implement              2

regional storm water management over the next decade, and to provide for
maintenance of these facilities. County staff are determining the feasibility of
establishing a storm water utility to provide long term capital as well as maintenance
funds for the County’s storm water control facilities.                                            ~

In the interim, two methods to fund capital construction of water quality control
improvements are being pursued. These are: use of storm drainage pro rata share

8
program funds; and proffer agreements with developers. Both of these sources are
relatively insignificant at the present time, due to the downturn in economic activity.

For more information..,                                                                    w~

For more information about Fairfax County’s program, call the Storm Water
_Management Branch at (703) 324-5800.

Ibid.
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Cities of Eugene and Portland, Oregon

City of Eugene

Back~ound

The City of Eugene developed its Comprehensive Storm Water Management Plan
(CSWMP) in response to Clean Water Act regulations requiring medium-size cities

" and counties to improve and manage the quality of their storm water. The plan is a° model of a rational and comprehensive approach to dealing with the problem of
.., runoff from urbanized areas. From its beginning as a conventional program

emphasizing flood control and rapid conveyance of storm water runoff off-site, the
City has developed a plan which does not merely conform with, but exceeds, the
evolving Federal mandates for water quality management.

The prir,cipal motivation for initiating development of the Comprehensive Storm
Water Management Plan in 1991 was the imminent promulgation of a Federal
mandate (NPDES) requiring jurisdictions of medium size (between 100,000 and
250,000 population), to reduce discharges of pollutants to receiving waters from storm
water runoff.

The Comprehensive Storm Water Management Plan

¯ The City’s storm water management program goes further than meeting Federal and
state water quality requirements. It has taken the problem of meeting its legal

, requirements and turned it into an opportunity to offer a broad-based solution
¯ through a multiple objective approach to protecting, enhancing and restoring the

City’s water quality.

The multiple objective approach of the Eugene plan includes storm water
management. Wetlands adjacent to Amazon Creek and other drainage channels are
considered to be hydrologically connected to the City’s storm water conveyance
system. The plan recognizes the central role that wetlands play in storm water
management.

According to the plan, the five-year start-up phase of the storm water management
program includes major program activities such as planning and administration,
capital projects (including retrofitting), operations and maintenance, enforcement and
inspection.s, and public communications and outreach. The City has already
developed a storm water utility and user fee structure.

The City, however, did not have the necessary organizational structure and
programmatic resources in place to address the many issues involved in managing
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storm water quality. It determined that the proper way to address the whole range Lof storm water issues was within a coordinated, comprehensive framework. Among
~he factors which influenced its decision to develop a comprehensive strategy were          -
"the following:

¯ commitments already made to implement the recently approved West
" 1Eugene Wetlands Plan (see below), as well as how the new mandai~s

could be incorporated into this Plan
2¯ a new proposed plan, the Natural Resources Functional Plan, aimed at

protecting the city’s riparian and waterways corridors; this plan calls for
the City’s urban runoff management plan to address the relationship           -
between riparian habitat, water quality and flood conveyance

¯ implementation of other goals and polities contained in the city’s -
general land use plan

The CSWMP encourages this multiple objectives approach to storm water
management, including flood control, water quality treatment, and natural resources
protection. In addition, it strengthens the existing ordinances and implementation 2activities already in place.

Relation of the Wetlands Plan to Storm Water Plan !" ...."~

Amazon Creek is the central drainage feature of Eugene. The channelization of

2Amazon Creek (completed in 1959) significantly altered the hydrologic and hydraulic
conditions of the area. Although flood control benefitted the community and -allowed agriculture, commercial, and residential development to spread westward in

l
the city, it also had the unfortunate effect of hydrologically isolating surrounding
wetlands. This isolation and the subsequent draining of wetlands resulted inenvironmental degradation.                                                              8

Consequently, wetland restoration is a high priority for the City of Eugene. It
proposes to begin this process through a demonstration project called the Lower                 ~
Amazon Creek Restoration Project which aims to restore the hydrologic interchange
with surrounding wetlands, and restore fish and wildlife habitat and other associated
water resource values. This will be accomplished through the removal of levees, in
whole or in part; through modifying culverts; and through breaching levees at
selected locations.                                                                   -

In addition to restoration of historic wetlands, the city is developing a program to use        -
constructed wetlands for storm water quality treatment. The City is interested in
using these constructed wetlands to control (pre-treat) pollutants in urban runoff
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which enters a natural wetland system in West Eugene.

0
This idea grew out of the preparation and planning to develop the West Eugene

LWetlands Plan (WEWP), with the goal being the preservation of the natural system
through the pre-treatment of runoff from areas of the City. Without such treatment,
the degradation of the remaining existing natural wetlands would be a virtual
certainty. Storm water management is seen as critical to the success of the WEWP,
and to the survival of the wetlands themselves. 1
The use of constructed wetlands as a treatment process for urban runoff is emerging

2as an alternative to conventional processes. Some of the advantages to using
constructed wetlands to temporarily store or treat storm water include:

¯ water quality improvement
¯ flood, erosion and storm damage reduction
¯ replenishing surface and ground water supply
¯ provision of fish and wildlife habitat
¯ aesthetic or amenity benefit~

Regulato _ry Issue~

There are numerous Federal laws and regulations, executive orders, as well as
-comparable state and local regulations and ordinances which regulate activity in

2wetlands or potential wetland areas. Current Federal policy forbids the use or
modification of natural wetlands to t~eat storm water.

Nevertheless, the following points should be borne in mind:

¯ wetlands are functionally part of many municipal separate storm sewers

¯ wetlands in urban areas may be dependent on storm water for their
very existence

Therefore, the strict application of regulations which forbid the degradation of
wetlands can have unintended consequences in watershed and wetland planning.
The City of Eugene experience suggests that flexibility should be allowed when
determining the level of appropriate protection for wetlands and that this can be
accomplished through a planning process which involves the local community as
well as Federal and state agencies which regulate these resources.

2~City of Eugene, OR. C_onceptual Engineering Design for
Water Quality Workshop. Final Report. Department of Public
Works, City of Eugene, OR, undated.
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Eu_gene’s Existing Storm Water Program                                               -LThe City’s current storm water system has historically been focused on providing
flood control services. With its emphasis on storm water conveyance and flood
control, the existing program was in conflict with Federal mandates for water quality
management. Since the natural water quality treatment systems, such as riparian

- 1areas, waterway corridors and wetlands have been extensively replaced with
conventional, structural conveyance facilities, ways need to be found to not only stem

2
the removal of natural systems, but seek opportunities to preserve them. The
CSWMP recognizes taxis goal and integrates it into the plan.

The City is faced with significant and complex issues as it seeks to transform its            -
existing storm water management program to meet the challenge of complying with
Federal mandates and heightened citizens’ expeetalSons. The framework of the
CSWMP will allow it to do this within a comprehensive planning context.                  -

The City already has a dedicated revenue source to fund general and storm sewer           _
capital projects, the storm water utility user fee. It is the major revenue source for
the existing program, and is expected to be the principal revenue source for the new,
expanded program. The City has reviewed and analyzed current policy in light of
evolving Federal water quality mandates, and has refined its policy to include the

2
following:

¯ that all users of the storm water system contribute to the financing of
the program

¯ that property owners be encouraged to incorporate practices beyond the
minimum required through the use of financial incentives such as fee
reductions, etc.

Retrofitting and Eugene’s Storm Water Management Pla~.

Eugene’s CSWMP contains a specific capital facilities best management practice
(BMP) for retrofitting existing facilities, where feasible and appropriate, to achieve
water quality goals. These retrofits may include the installation of in-line sediment
traps, detention/infiltration facilities, wetlands or riparian (re)vegetation, or simply
the modification of flood control facilities (i.e., storm drain inlets, retention basins, or
drainage channels) to function as water quality facilities.

Additionally, the capital facility BMP directly addresses the NPDES requirement that
the City assess the existing drainage and flood control facilities in order to determine
if retrofitting them would improve water quality.
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The capital facilities program includes retrofitting as one of the major activities                    "~"
scheduled during the five-year start-up phase of the City’s comprehensive storm
water management program, with retrofit implementation commencing around 1996.

The activities conducted as part of the retrofitting component of the Plan, include:

¯ preparing a master list of existing facilities with relevant retrofit

~., considerations for each type

,
¯ conducting an inventory of existing flood control facilities that will

¯ . provide information necessary to determine whether retrofits of these

i ’ ~
facilities are feasible or not

-.. ¯ reviewing inventory results to select sites and facilities where retrofits
~ , would be most appropriate

~ -- ¯ developing a preliminary plan for retrofitting, with a schedule and

i ,~ estimated costs

i " * developing funding plans for retrofit~

2
Eugene’s Public Outreach Effgr¢

An important feature in the evolution of the City’s program are the numerous
’ methods for disseminating information about the development of the storm water

.~ management program. These methods range from neighborhood newspapers such as
the Eugene Storm Water Connections, with general information about the City, s

’ storm water management program, to more targeted information sheets, brochures,
’-’ and stickers, to community workshops to introduce citizens to storm water pollution

issues."
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Important Elements in Eugene’s Program    L

The importance of the West Eugene wetlands to the overall stormwater
management plan. _

]
¯ the integration of natural resource elements into the overall ~

stormwater management framework and looking at the watershed            --
and how it functions as an integrated unit

The significance of the multiple objective planning approach and why it could            -
be a model.

¯ opportunity to address urban runoff issues from a comprehensive
perspective, including wildlife habitat, recreation, resource
conservation education, etc.

The high level and quality of citizen involvement and how this reduces cor~lict.

¯ widespread citizen involvement with two-way communication
and feedback mechanisms facilitates consensus decision-making
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City of Portland L
Introduction

The City of Portland, Oregon, has developed innovative and comprehensive urban

- 1runoff control strategies to meet the water quality requirements of Federal and state
legislation. Its program encompasses a wide range of activities for controlling both
point and nonpoint source pollution. The range of activities alone - from

-~ 2transportation improvements to improved pesticides management - serves to
illustrate the diffuse nature of nonpoint source pollution.

Portland’s storm water management program has been designed to be a constantly
evolving program which implements the management practices that succeed,
modifies or eliminates those that do not, and seeks to develop the most efficient and         -
productive practices throughout the program’s life. Based on a balanced economic
and environmental approach, its goal is to develop and implement the most
successful municipal storm water permit program in the Pacific Northwest.

Storm Water Permit Program (NPDES) Activiti~

The City of Portland, whose total population is roughly 450,000, has been classified as2a medium-size municipality for the purposes of the NPDES storm water permitting_program because less than 250,000 people are served by its municipal separate storm
sewer system. A significant portion of the city is served by combined storm and

- .

Under Oregon state-wide land use plartrting law, each city must define an urban
growth boundary (UGB) within which urban development is confined. Once
approved, they have the force of law. Within Portland’s urban growth boundary, six
other agencies operate "municipal-like" separate storm water conveyance systems.
Together with the City, the six have become co-applicants for the Portland NPDES
storm water permit application. The co.applicants include Multnomah County,
Mulmomah Drainage District #1, Peninsula Drainage Districts #1 and #2, the Port of
Portland, and the Oregon Department of Transportation.

Although the permit has not yet been issued, the seven co-applicants are currently
conducting a number of programs and practices that directly or indirectly improve
the quality of storm water. While the NPDES permit application is a joint effort of all
the co.applicants, each co.applicant has responsibility for implementation of their
individual storm water management plan.

Significantly, from an institutional point of view, the City’s NPDES program
implementation schedule has been developed to coincide with the majority of the co-
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applicants’ fiscal year budget schedules. The goal of this action is ease of
implementation, but it als0 represents a concrete and very sensible method for
facilitating institutional cooperation.

NPDES Program Implementation Strat _e~,_

Portland’s NPDES program strategy is to build on a foundation of existing urban
runoff control practices. The City developed existing management program (EMP)
fact sheets corresponding to each regulatory requirement. Portland’s proposed
NPDES management program emphasizes and builds upon existing storm water
controls and management practices. The program intends to limit the introduction of
new practices as much as possible, but where appropriate it will phase in new
practices during the life of the permit.

However, BMPs were developed to meet NPDES requirements not covered by
existing programs. The co-applicants have grouped BMPs into implementation
categories:

¯ public education and involvement
¯ operations and maintenance procedures
¯ industrial and commercial controls
¯ illicit discharge controls
¯ new development standards
¯ structural controls
¯ planning/system preservation and development

Nonpoint Source Program Activities - Some Exampl~

1.    Used Oil Recycling Program

The City has a comprehensive solid waste and recycling program, which includes
used oil curbside pickup that properly recycles used oil. Although many
jurisdictions maintain used oil recycling programs, few offer pickup of used motor oil
as in Portland. (The City also provides yard debris, cardboard, paper, newspaper,
and metals residential curbside pickup.)

2. "Skinny Streets" Program

The City, Office of Transportation has implemented new design standards for certain
street categories in an attempt to reduce environmental impacts, such as minimizing
the impervious area of new streets and preserving existing vegetation.
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3. Snow and Ice Control

L
Sand and ~ravel materials are used at varying levels and picked up as ,,~on as --
-possible after a storm has passed, which may take a few days or several weeks. By
comparison, many jurisdictions remove these materials orgy after the winter has
passed, if they collect them at all. 1
4.    Pesticide/Herbicide Application

2All applicators participate in an Integrated Pest Management (IPM) trah~ng program.
In addition, the City Planning Bureau has landscape requirements which reduce the
need for pesticides, herbicides, and fertilizer through the use of native plantings.
They are also developing an environmental seed mix.

Approach to Institutional Isso~

The process by which the Portland NPDES permit co-applicants put together their
storm water pern~t application reveals some of the institutional issues which impact
upon the ability of a jurisdiction to carry out effective storm water management. The
seven jurisdictions have different institutional motivations and agendas and degrees
of political accountability and these factors affect how they approach aryl deal with 2the problem of urban runoff management and control.

For example, the Oregon Department of Transportation (ODOT), one of the seven co-

~2TM

applicants in the permit process, has as its mission the building of roads., not
managing storm water. Nevertheless, the ODOT maintains hundreds of miles of
storm sewer pipes that collect and transport storm water surface runoff, in addition
to open ditches and dry wells. It also has responsibility for 14 major storm sewer
outfalls in Portland.                                                                        l

The ODOT, however, is not subject to the same direct political pressures to pursue its
storm water management goals as, for instance, the City of Portland. The same holds             ~
for the special drainage districts, the Port of Portland and other co-applicants. This
presents the potential for different outcomes. Such a divergence of institutional
interests and objectives could potentially limit the effectiveness of the storm water                w~
management program.

However, the Port.land experience illustrates how potentially problematic: institutional
issues can be dealt with early in the program plaruxing process and the result is likely
to be a more effective urban runoff control program. In the process of developing
the storm water management plan, the City’s consultants worked with all the co-
applicants to define and clarify issues related to their proposed BMPs. As part of this
process they considered:
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the department or division within the agency which would be affected               O
by or involved with the implementation of the BMP;

- ¯ the agency’s existing conditions related to the BMP, and the tasks L
necessary to implement it;

- ¯ the degree to which the implementation of the BMP is likely to affect
existing staff and/or resources 1

- The fact that the process used in Portland considers these sometimes subtle but

2important institutional concerns increases the probability of a successful outcome. It

_ also points up the importance of "issue scoping" and framework develoi~nent to
ensure program effectiveness.

Program Fundin~

The City finances its storm water management activities through the levy of a
_ drainage fee which is based on the amount of runoff allowed to flow into the storm

sewer system. In 1992, the City initiated a storm water drainage discount program.
Discounts in the drainage fee are given to propoerty owners who limit the quantity

._ of storm water discharged from their property. The discount may be as high as one
hundred percent.

- 2_ Discounts for water quality are not cuurently included in this program, but the City
code permits the imposition of such a fee and discount program in the future. The
existing discount program is directed at sites with on-site disposal systeras.                           ¯
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BMP Selection and Screening Factors used in Portland’s Planning Process            _

¯ Life Cycle Costs - The approximate cost of irdtial implementation
and future operation.

"- 1
2¯ Regulatory Requirements - Does it meet existing and ~mticipated

Federal, state and local regulations? _

¯ Pollutants - Does it offer reasonable control of the targeted
pollutants?

¯ Implementability - Is it likely to be accepted and funded by the
various public agencies, city departments, and the general public?

¯ Reliability - Does the BMP function predictably and is it effective
over time?

¯ Environmental Impact - Consider the environmental impacts and
benefits of the BMP.

¯ Equitability -How are the costs and benefits of the BMP
distributed?
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Portland’s proposed NPDES stormwater management plan is innovative and L- has the following components:

_ * It emphasizes non-structural ~ource controls including education
and maintenance programs.

1_ " It builds upon existing programs such as ctn’bside recycling,
household hazardous waste collection, etc.

2
_ " It encourages regional efforts and programs.

’ ¯ It emphasizes cooperation among its NPDES co-app]iicants to
_ improve water quality.

.... ¯ It phases in management plans to allow for budgetary and

- Portland’s NPDES program highlights

: 2

U
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Portland’s Compliance Strategies
L

Consider urban runoff issues as permanent issues which require a
long-term planning approach.

- 1
Share information and ideas and look for opportunities, to cooperate 2on projects, or share costs with other jurisdictions, etc,

¯ Work closely with regulatory personnel throughout permit period
to discern their objectives, priorities and intentions.

¯ Be creative and proactive in complying with permit and regulatory
requirements. -

2

For more information...

For more information about Portland’s urban runoff management program, please
call the Bureau of Environmental Services at (503) 823-7236.
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Best Management Practice (BMP): A
practice or combination of practices that
are deterrnined to be the most effective
and practical (including technological, 1_ economic, and institutional
considerations) means of controlling

2point and nonpoint pollutant levels
_ compatible with environmental quality

goals.

Constructed urban runoff wetlands:
Those wetlands that are intentionally created on sites that are not wetlands for the
primary purpose of wastewater or urban runoff treatment and are managed as such.
Constructed wetlands are normally considered as part of the urban runoff collection
and treatment system.

Drainage Basin: A geographic and hydrologic sub-unit of a watershed.

End of Pipe Control: Water quality control technologies suited for the control of 2existing urban storm water at the point of storm sewer discharge to a stream. Due to
typical space constraints, these technologies are usually designed to provide water

t
quality control rather than quantity control.

First Flush: The delivery of a disproportionately large load of pollutants during the
early part of storms due to rapid runoff of accumulated pollutants. The first flush of

_ runoff has been defined several ways (e.g., one-half inch per impervious acre).

~Impervious cover cap: A mechanism which establishes a Maximum Sustainable
Removal Rate for storm water control measures at 90%. The City of Austin, Texas

D~m~- has incorporated this concept into its Land Development Code. It is designed to

~m~
avoid over-reliance on storm water control measures and recognizes their iruherent
limitations and risk of failure due to lack of maintenance.

Impervious surface: A hard surface area that either prevents or retards the entry of                ~
water into the soil mantle as under natural conditions prior to development and/or a
hard surface area that causes water to run off the surface in greater quantitil~ or at
an increased rate of flow from the flow present under natural conditions prior to
development. Common impervious surfaces include walkways, driveways, parking
lots, concrete or asphalt paving, etc.
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Municipal separate storm sewer systems: Any conveyance or system of conveyances
(including roads with drainage systems, municipal streets, catch basins, curbs,
gutters, ditches, manmade channels, or storm drains) that is owned or operated by           -
the State or local government entity, is used for collecting or conveying storm water,
and is not part of a publicly-owned treatment works (POTW).

NPDES: National Pollutant Discharge Elimination System, created by ~ection 402 of         -
the Clean Water Act.

-2Post-development peak runoff: Maximum instantaneous rate of flow during a
storm, after development is complete.

Retrofit:. The creation or modification of an urban runoff management system in a
previously developed area. This may include wet ponds, infiltration systems,
wetland plantings and other BMP techniques for improving water quality. A retrofit
can consist of the construction of a new BMP in a developed area, the erd~ancement
of an older urban runoff management structure, or a combination of improvement
and new construction.

Ultra-urban: Non-conventional BMPs that are particularly suited for use in highly
urbanized areas; based on sand filter technology

Urban runoff: That portion of precipitation that does not naturally percolate into the
ground or evaporate, but flows via overland flow.

Watershed: A drainage area or basin in which all land and water areas drain or flow
toward a central collector such as a stream, river, or lake at a lower elevation. The
land area that drains into a receiving waterbody.
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Positive experiences provide direction
for urban runoff management
Tom Mumley, Geoff Brosseou

over Clean Water Act (CWA) reauthoriza- mechanisms, such as waiving the Ztlon and the potential for protracted need for a permit If BMPs or man-
debate over Coastal Zone Management Act agement measures are implement.
(CZMA) reauthorization threaten to divert atten- ed, are used sparingly, a~d direct --
tion from pollution caused by urban runoff. The regulatton via permits are used
problem Is too important to wait until le~isla- even less frequently. . J
tars, |aw~ers, and technical experts find the per- ~J,h, RA Section 6211, Section

.,-. ’.fect solution. While valuable research and dis- 6217 of CZARA requires states to
russian goes on. municipalities and states can restore and protect coastaJ waters
establish successful programs to manage this by preparing a nonpoint source ~ : ; dcomplex process, pollution control program. The :" ’°"~ ""

Three federal le~slative initiatives exist to ~dde act also required EPA to publish its guidance £11mL,~k~
states in controlling urban runoff pollution: L--’WA document, Guidance Specifying Management
Section 3]9, Coastal Zone Reauthorization Measures for Sources of Nonpoint Pollution in
Amendments of 1990 (CZARA) nonpoint program Coastal Walees ((g) Guidance). The (g) Guidance to
requirements, and CWA Section 402 stormwater defines management measures as "economical-
permit requirements, All three initiatives rely on ly achievable measures for the control of poilu-
implementation of technically and economicallytants...[that] reflect the greatest degree of pol-
effective best management practices or measures lutant reduction achievable through the
through a framework at the local level (see Table, application of the best available nonpoint
L~gis/ation Couering Urban RunoffPol/ution). lution control practices," for each major source

CWA Section 319. States are required to pre- of pollution and identifies specific management
pare and implement nonpoint source manage- practices for implementing them. The manage-
ment programs for their waters under CWA ment measures ~re m~ndatory, the managemeht

management practices (BMPs) and other mea-sure mandates implementation of pollution pre-
sures to control individual nonpoint sources,vention and education programs to reduce pal-
such as urban runoff, lutants in urban runoff. Suggested management

Most states have based their nonpoint sourcepractices to achieve this measure include general
managem, ent pro~’ams on three general approaches:public outreach, used oil and other material
voluntary implementabon of B~°s, re~datoryaoased recycling programs, storm drain stenciling, and
encouragement, and direct regulation, Most pro- pollution prevention strategies for specific cam-
grams rely pr=marily on voluntary mechanisms, mercial businesses.
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ReOuce b~e ;e~ of         Restore and l~Otect

C~ ~so r~ulres implementation of m~
a~ement me~ures through enforceable ~lici~

r~ulrements~d m~h~Ism~ at the state, r~Ion~, or
level similar to the re~lato~-~ encourage
ment ~d direr re~latlon appr~ches ol ~A

The legislative Initiatives ~low v~lou~~ction 319. States ~so may consider ~onomlc
appr~ch~l~t~, ~lato~incentives ~d disincentives or other innovative agement, or dlr~t r~latio~or u~appr~ches. For e~mple, if a non~int ~urce 1~
m~gemenL But how well ~ ~ch work?controlled voluntarily, ~ entorceable m~h~ Vol~ ~pleme~U~. U vol~t~ lmp~nlsm ne~ not ~ im~sed. ~though the

ance includes m~ement me~ures to control ~ lacing en~ronment~ problems. The pr~urban ~noll, ~1 stormwater disch~g~ cover~ lng attitude toward the environment Is oltenby the ~ational Polluter Disch~ge Elimination
reluctance, even unwillingness, to do more th~System ~PD~) sto~water ~t1 pr~

excluded from coverase under ~tion 6217.
should provide tor voluntary actions, but toCWA ~Uoo 402. CWA Section 402 requir~ de~nd on It ~ the prlm~ appr~ch lor reac~~PD~ ~its to ~ issu~ lot I~ge sto~water Ing a g~l Is to ignore hu~n nature.

discharger~industw ~d municip~ se~ate
storm sewers se~ng more th~ 1~,~ ~ ~ promotes consisten~ and accoumabillty
pie. Permits also may ~ issued on a c~by- across programs ~d across the countw,
c~e b~is il EPA or a state determines that a
smaller stormwater disch~ge contrlbut~ to a

warrant more ol a command-and<ontrol~olation ol a water quality st~d~d or ~llut~
approach th~ a purely voluntaw one,U.S. waters. ¯ m~es it e~ier Ior cities, counties, ~d buskSection 402 m~dates that disch~ge ~rmits nesses to commit limited resources to a pr~for municipal separate storm sewers Include gr~,

requirements lot ~llut~t controls~m~ag~ ¯ helps establish a b~e)ine or delault for co~ment practices, control t~hniques,~d system, sidering regulator-based encouragementdesign. ~d en~ineerin~ meth~s. Aware of the appr~ch~.difficulties In regulatin8 discharses Irom munlc-
The use ol direct re~lation h~ the ~tentl~~p~ storm systems through tradition~ end~f, to cause problems, especially in dealing withp=~ treatment. Congress intended lor EPA ~d stormwater discharges, il the approach is nol
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well implemented. Permitting of municipalities
(such as city, county, and flood management),has a favorable track record in places like the San
departments (such as, public works and plan.Francisco Bay area, where Its implementation
nlng), and individuals; coordinating procedureshas included flexible requirements that are prac-
among participating agencies and department=;tical, constructive, and effective.
and demonstrating legal authority ,u~d adequateRe~ul=tory iucer, tlve=, Regulatory incentive
fiscal resources.uses the best of the voluntary and regulatory

Public iufor~al~m ad i~.tldi~Uo~ Publicapproaches to create a balanced, cooperative
education is essential for a successful a~d co=t.arrangement in which positive actions are encour-
eflective management program. General non-aged and rewarded and negative actions are dis-
point source education, specific education pro-couraged and punished. Although some might
grams focused on lndi~ddual pollution Iourcesv~ew it as forced volunteerism, this interpretation
and activities, and opportunities lot publicsells the approach far short o/its potential,
involvement are Important component=.Like direct regulation, regulatory incentive

Igldt di=char~e ell~dn~loa ~has been used by regulators and municipalities
A locus on Illicit connections and Illegal dump.to create some of the most successlul urban
Ing, the most obvious and crucial sources ofrunoff management pro~’am~,
lutants In urban runo/I, Is a key component o/a

Beltem/I,e~tl~i~ I~ management progr~n. The prot~’am must iden-
tify pollution sources, prevenUon or control mea.Which inltlative.--CWA, CZAR.A, or some sures, public education initiatives, system sur.

hybrid---leads to the most eflective and efficient
urban runofl management programs possible?

Success has been determined more by the Fie
willingness of local individuals to work to~ether I/~ ~
than by the specific initiative. Where local Indi- ~
viduals have taken charge of their progq’arns,
urban runoff management has been successful.
Where local individuals have resisted, problems
have occurred with all the initiatives, balm

Setting up a well.organized, fleJdble manage-
ment pro!~am at the local level Ls essential to con.
trolling urban runoff pollution. The key chal-
lenge is to focus appropriate management actions
on the most important sources. Two factors
make this difficult: lack of complete data on
water quality problems and pollutant sources,
and the competition for limited resources
between problem identification and pollution
control.

¯A good management program Includes a decF
s,on-making process that enables appropriate
early actions while new Information is being
gathered. The framework of the program must be
flexible enough to allow managers to improve
problem identification and phase in additional

velllance, and, If necessary, enforcementactions, as necessary,
procedures. Program managers must decideThe following pro~am elements are Inte~al to
whether discharges are insignificant dischargesestablishing the framework of a~ u~ban runoff man-
from lixed or mobile sources, discharges thata~ement pro~am,
might be acceptable if authorized and mana, gedProgram ma~agemeut. Successful manage- in accordance with a permit, or those that mustment programs require involvement and coor-
be prohibited. Coordinating discharge controldination ol numerous local government entities,
measures with municipal wastewater agenciesFor this coordination to succeed, it must follow
may be necessary.defined procedures/or decision making Making

industrial and commer~laJ ~)ur~es. A man-io=nt decisions also requires defining roles and
agement program also must identi/y industrialresponsibilities Ior a wide range of agencies,
an~d commercial categories of urban runolf pol-



lution. The significance of industrial or cam-
Wate~bed approach. Urban runoff watermercial sources depends on the characteristics

quality problems ate caused by the cumulative
of a municipality and its oversight of such

effects of many varied sources. Urban runoff
sources. A/tar identifying local sources, muntd-

matzagement programs ate essentially watershed
palities should develop appropriate management

management programs. Inherent to the concept
strategies such as outreach and inspection pro- of watershed management are stakeholder
graxns. Coordination with other outreach. Inspec-

involvement, water quality assessment, problem
tion, and regulatory programs also is essential to

identification. ~KJ a weft-defined plan of action to
avoid redundant or conflicting actions and to

correct problems. A watershed-based approach
avoid unnecessary focus on clean businesses,

embraces communication, collaboration, and
New development and R’develop~enl. Cities

coordination among municipalities within the
in the process of development or redevelopment

watershed. By using this approach, municipalities
can use a full range of treatment and source con-

are able to focus resources when and where they.
trol measures. The significance of this action

will achieve the ireatest bane/it.
area depends on its characteristics, develop

Coa=ea=~d~K.d p~’laet~hlpl. A~,reement=
ment or redevelopment potential, and existing

and institutional arrangement= within or between
planning and permitting procedures. Control

agencies are more easily established in a coop.
measures can be instituted at any stage--/rom

erattve, consensus.based atmosphere. No entity
site planning and design, through ~round break,

is capable o! assuming all responsibilities o| a
ing and construction, to facility and property

urban runo/f man,~ement prolp.am" Program suc.
management, cess also depends on the cooperation and

PubUc a~eucy act~vl6e=. Many public Niencies port of affected sources--the public, b,,.lnes=es,
already have programs that benefit water qualk

and other agencies.
ty. Among the activities that can benefit an urban

~ ~pproach az~d eo~tiuuou~ improve.runoff pollution program are improved storm ~ZelZL Urban runoff management pro~ams evolve
drain system design, operation, and maintenance:

and mature over time to reflect changing condi-
flood management activities; operation and main- tions. Successful programs are based or~ contlnu-
tenance of streets and roads; and management of ous evaluation and improvement. Actions that
public facilities, such as maintenance yards, have certain and cost-effective benefits ate Imple.
parks and recreational facilities, parldng facilities,

mented first: actions with less certain applicabilloschools, hospitaTs, and other institutions,
ty and benefits are implemented on a reduced

Prod-am evaluation. The effectiveness and level or pilot scale to evaluate their effectivene~.
efficiency of an urban runoff program must be

[,m:al leader~zlp. Local leadership is essentialdocumented. Specific activities include moni-
for a successful program. Key individuals at the

taring, such as identifying municipality and water,
local level either can make a program work or

shed characteristics or initiating pilot studies,
stand in its way.

documenting actions, and reporting activities to Whatever direction or legislative initiative
program decision makers, the public, and state

Congress and President Clinton finally selectand lederal agencies,
should promote these common attributes of suc-

Most successful urban runoff management
cessful programs and encourage the use of a

progratns have incorporated a sound decision-
consistent, comprehensive management frame-

maJ0ng and management framework that includes
work. Specific initiatives should provide for a

all these elements. Successful programs also
variety of approaches, because urban runoff is

have common attributes that go beyond this
highly variable, as are watersheds. What may

framework.Each of the following attributes, taken
work in one situation or locale will not work

alone, may not ensure a program’s success, but
everywhere. Legislation and regulations alone

taken together, they make success much more cannot ensure success. Success depends on the
likely.

people and the approaches taken in translating
Comprehen~ive acope. An effective program legislation and regulations into programs andmust weigh the significance of a w~de range of real

progress.or potential problems, sources, activities, and
actions. Cost-effective and efficient actions in

Tom Mumley is the urban runoff prog~m managerone program area often depend on coordination
at the S~n Franctsco Bay Regtonal Water Quality

with other activities. If the scope of a program is
Control Board. and GeofgBrosseou ts executwe

bruited, actions taken within its framework may
dtrector of the BayArea StormuaterManagement

have a negative impact on another area. Agencies A.ssoctatton in Oakland. Calif
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D[PARTh,~ENT OF [CO[OGY

~lany ~ks to ~ose of you who review~ a~ c()m~nl~ on ~e prevh)us dra~ of ~e m~u~.
~lu~h of ~e ~)nlmu~ improvemem u~ ~e manu~ h~ been.

~e fin~ version o~ ~e manua hx~ ~en prepa~ fi)llowmg review of ~e June, 1~1 "~hlic Review
Dra~" ~a~ w~ d~slrihul~ (o s~)me ~ reviewers
Everel~, ~lle~e, Tacoma, ~ Olympia during Augusl a~ S~em~r, IWI. Wril~en ~mmen~
were r~eiv~ from ~ reviewers.

~e ~g~ Sou~ SIormwaler Managemem Progr~ ma~al~ by ~e ~g~ Sou~ Waler Qu~ily
Mana~emem PI~ (PSWQhlp) h~ ~han~ suhs~amially since ~e release o~ ~e I~1 dra~ ~nu~.
~ere ~e ~ longer Iwo "�omp~mn" ~1~. ~he l~guage r~uirmg U~e ~oplion of I~ slormwal~
m~agemenl progr~ h~ b~n plac~ in ~e PSWQh~p i~le~

~e ~ S~ Wa~er Qu~i~y Managemen~ Plan
~e ~o ~ ~islenl wi~ ~e Plan, ~ well ~ Ecology’s guida~e, ~el ordinanc~ ~ Slormw~
M~agemem Kl~u~. E~logy is ~o ~nilor �ompli~ce
s~a~us of ~ch I~ program ev~y Iwo years, in~ormal~n on implem~a~ion sch~ul~
pr~ur~ ~or reviewing I~al progra~ are provid~
~or ~e ~g~ Sou~ B~in" ~er~ler referr~
m~u~. Copi~ o~ eider ~is manual or ~e Guidance
7116 or (2~) 438-7059. ~e ~sl is ~ k~wn for ~enain
approximately ~.~ (U.S.) for e*~er manu~. ~ ~ se~ us fu~s, ~ a bill will be sere wi~ ~e

Ch~g~ w~e ~e to ~e 1~1 drab manu~ b~ ~ on new info~ation avaii~le ~ ~mmen~
r~eiv~. Some ~ings didn’t change: for example, we are slill emph~ing ~e use of in~itration
~here appropriate. A r~uc~ release rate (~f 50% (~f the pre~evel~,p~ disCharge rate h~ h~n
retam~ for str~b~ erosion control. ~e ~rr~tion I~ctors have ~n kept but ~ey ~e o~y
nec~y for s~b~k erosion ~ntrol B~IPs. ~e 7~ay d~ign storm h~ ~t been inco~rat~
at ~is time. Fu~er hydrologic ~elling ~ ~ysis is pl~ for ~is y~ wi~ ~e go~ of
providing ~re ac~rate ~ ~y-to-u~e meth~s (s~ "Un~nish~ B~in~’, ~low).
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¯ Inform~ion on ~oI/" courses has been included.

¯ Stree/sweeping has been added as a BMP.

S~tus Reports

De~iled informa{ion on NPDES, the Sediment Standards, the relationship of BNIPs to the water
quality st,’u,~,i~rds, ~I information on program requirements can be found in the Guidance Manual.
Included below ~re some other st~us report.

Trainin~ and Technical Assis~tnc~,

In July, 1992 we will be conducling our first workshops for local government staff. Thee day-long
workshops will be sited throughout the be.sin and provide an overview of Ecology’s stormwater
m~n~gement progra~n. B~ed on input received at th~se workshops, we will develop other training

Eventually we will be providing a wide range of o’aining and technical assistance ~o both local
government staff ~ others. As a st,’m, funds have been committed to the Center for Urban Water
Resources Management at the University of Washington for three different tasks. The first is to
continue their popul~" on-site visits to local jorisdi~.’tions. The second ~.sk will be to develop a half
day (approxirnme) course on erosion and sediment control which would be tppropriate for
construclion $i~e p~rsonnel. The course would then be ~ed and distributed. The third ~sk is ~o
implement a "hodine" for local government personnel questions. This task would also include
cataloging ~e information that the Center now has available, and includes funding for some applied
research. We hope to continue some form of this funding from ye.a~ !o yem’.

We also anticipate developing a videotape of approved erosion and sediment control BMI~.

Vac~or W~te Dis~I lss,.,,.,

We recognLze that the lack of accepted procedures and locations for the disposa] of waste from
maintenan~ activities is one of the greatest problems confronting stormwater operation and
maintenance programs. Disposal of the liquid and solid waste material from vac~or trucks and other
maintenance operations is a concern because of the potential to contaminate surface or ground water.
Some existing disposal practices may violate dangerous waste regulations, or otherwise be harmful ~o
the environmem.

In order for E4:x)iogy to deveJop guidelines that address appropriate dispos~ practices, more
information is needed on the nature of vactor wastes, in response to this data gap, two gran~s from
EPA have been used to collect and analyze vactor waste samples. Final results of the sampling will
be available in Sep~e.mber, 1992.

We will be using the sampling results and other available data to develop disposal options. At this
time it is no~ known if disposal procedures will be issued as guideJines or a ride (regulation).
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Ecr~logy’s Solid and H~rdous Waste program is curready working on revisions to Ch. 173-304
WAC, the =unimum functional standards for solid waste facilities. These revisions may be an
a~propriate mechanism for addressing v~.nor waste. Con¯amirs¯ted ~oils have been kientified as one
of five tssues that are to be addressed in the proposed revisions, and vat, or waste will be looked a~ as
pan of this issue. The proposed process for these revisions is to �ollec~ information this summer,
publish a draft EIS with draft rule language in December of 1992, ¯ final EIS in April of 1993, and                ,,~
adopt final rules in September of 1993. 1
We intend to prepare a suppiemen~ guidance paper on disposal procedures when we have enough

2information to begin to answer key questions about the characqeri~ics of these materials.

SEPA Checklist and DN.~

A SEPA checkJist was filled out for the Stormwater M,tnagement Manual as it was determined tha~
t~e manual was subjec~ to SEPA review as ¯ non-projec~ aclion. The DNS was published in the
Mar~ 16-20, 1992 SEPA Register. There w~ no comment period required.

Status of the WSDOT

WSDOT is required to develop their Highway Runoff Manual within 6 months ¯~er this manual i~
published. Roads and right-of.way issues will be addressed in this manual, and we anticipate that
local government~ will alu) be able to make use of this information.

Technical Advisory_ Commi~l,,-,

The technical advLu)ry groups ~’TAGs) that were origiaaJly �omaituted by Ecology mind to be
reconstituted. We anticipate developing those TAGs imo ¯ standing advisory cornmil~ee to review
experimental BMP~ in consultation with Ecology and provide review of the many technical questioal d~4ill on our agenda. We expect to reformulate this �ommillee la~er this year ~ pan of the manual
update pro~u.

In ¯ field a~ complex ~d rapidly changing as stormwater management, there will alwty~ be
"unfinished business’. The PSWQMP requires thin the manual be updated yearly. Based on the
progre~ of ~me ongoing research project, we anticipate that the next version of the manual will
include the results of the HSPF runoff files research done at the University of Washington.

Other additions we hope to make are the use of the 7-day ~torm for streambank erosion �on¯to/, "~d
the inclusion of more detailed isopluvial maps for the entire Puget Sound basin.

We still do not have ¯ def’mitive answer as to the co~t of implementing these new procedure~. We
have funds available for development of ¯ document similar to a Sma]l Bu~ines~ Economic lmpac~
Statement (SBEIS), and hope to have this complete within the next year. Related to the economic
question as ¯ whole is whether or not the cost is relatively higher for small commercial sites tha~ for
larger sites. This is one of the major problems we hope m address with the SBEIS.

5
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i
Because of problem~ with the use of small (less than I inch) orifice sizes, runoff from srn~l
commercial development~ cannot now be adequately cont~;l~ through the use of we~ ponds. There
is no easy solution to this problem, and we hope tha~ local governmenLs will work together with
develop~s lo develop and implement ,,,,’tern¯tires to site-~o~cific wet ponds in the future.

Lastly, we hope to be ~ble to desk’t~p publish the m~ual i~ order to m~ke it more user ~iendly than
i[ currently is. In lime, we may ~so have both ¯ "pocket" version of the m~nual ~nd ¯ �omputerh, ed
version ¯vailable,

2
Peter B. Birch, Ph.D., Helen E. Pressley and P~rick D. H~lisan
Edilors Ind Compiler~

2
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Pot years sto:~water management has meant �ontrolling water ~sntity. 1Increased runoff is directly related to an increase in impervious surfaces
(roads, parking lots and rooftops) which prevent ~unoff from soaking into the

2
ground.

Today we recognite that ator..~ater runoff also contributes to water ~uality
degradation. Sto~q.water carries excessive ~mounto of sediment from exposed
construction sites, and other pollutants which wash off streets and parking
lots, industrial sites and residential lawns and gardens. These pollutants
include oil and grease, pesticide0 and fertllitero, harmful bacteria and
metals such as lead, cadmium and copper.

What is the State Dolna A~out Urban Stormwater?

Nanagmnt Plan directed Zcolo~y toJ

¯ Develop g~ldanco consisting of program implantation guidance for
local gover~nts including model ordinances;

¯ Develop a technical manual addressing erosion and sediment

2
control, runof~ control and control of Pollution from urban land
uoeo;

¯ Work with the Washington |tats Department of Transportation
(WSDOT) oq a program to control runoff from state highways An the
Puget Sound basin.

This ~anual, which is essentially a sto~water Best Management Practices (~MP)
manual, has be~n developed An response to the above retirements. Xt is
intended for use by local gover~nts, tribes, and WSDOT in the Puget Sound
basin (see Figure 1). & more complete description of Ecolog¥.s program As
found in Chapter X-1.                                                                                        ’

This manual could never have been �o-plated without the contributions of many
local gover~nt public works and planning officials, representatives from
other state agencies, and other affected and interested parties including
industries and tribes. Their insights and Practical knowledge gained from
years of experience in the field have been Particularly valuable. In
addition, their useful �(~amenta and thorough review of earlier drafts improved
the g~ality end utility of the manual.

We would also lake to thank the Puget Sound water gualit¥ Authority Ear the£~
successful endeavors to obtain support and funding for sto~mwater as an
eight of the Puget Sound water Quality Management Plan. In particular, we
would like to thank Yellana Piccolo who has diligently attended technical
advisory group meetings and provided helpful review throughout the manuel
develol~ent process.

(l)
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2
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o( the 8to~ator p~ dovelo~d by the Do~t~n~ of Ecol~. The Plan
~Irot adopted In 19~, u~ated In 1989, ~nd again in 1990, 1991 ~nd 1992. The Pl~n
and Ecol~y’e e~o~ate~ ~r~s ap~ly ~o ~he cltie8 and �ounties, and WS~,
the Puget ~ound beein. W~at foll~e io a 8u~y of the ma~o~ el~nte of the Plan
t~ult~ntl.

I-l.~.l Local $to~ater Pr~r~

B~eic Sto~stor Pr~r~ for All Counties ~nd Cities

The 1992 revisions to the PS~P chan~od the ~plmntat~on o~ ~�~l~y’o
tr~ a rules-based pr~r~ to one Impl~nt~ through language contained In ~he
Plan. R~ 90.?0.0~0(1) ~tatee "In conducting planning, regulator~ and

evaluate, ~nd lncor~ra~e 8e applicable, oubjecL to ~ho availabili~ of 8pproprlat~
funds or o~her funding sources, the provisions of ~he plan, including shy

The 1992 Plan language calls for all ~uriediction~ In Puget $ound to adopt a
o~o~a~er pr~r~ (Plan elmn~ Sw-1). Densely ~pulated urbanized aroa~ An ~he
8ound are ~o ~pl~nt ~ddl~lonal re~lrmnts ~or �~prehen$1ve urban
pr~r~s~ and~ In accordance with ~pa regulations, ~e~ the r~lr~n~8 o~
munici~l ~o~a~er NPDES ~mit~ (Plan eimn~ S~-2). 8upplmn~al guidance,
including ~el ordinances, ~nd ~hie technical ~nual are being pre~r~ to deecrL~
h~ local qover~nts can ~plmn~ their s~o~s~er pr~r~s and m~ the
ro~lr~n~s of the rules.

The Plan r~iroe all 111 l~al ~uriodic~iono to ~plmn~ J~omater ~nagmnt
Pr~ which include:

¯ Ordinance~ for all n~ develo~n~ and r~evele~n~ which addreo~
�on~rol o~ o~f-ei~o wa~er ~ali~y~ ~he use of source �on~rol ~e, ~he
o~octive troat~nt o~ ~ho water ~ality design atom, the use of
infiltration where appropriate, the protection o~ otte~ channels and
~tlando, 4rid etoe~on and o~nt control.

¯ ~ration and ~intenance pr~r~e ~or n~ and existing ~blic and
private 8~o~ater SMears.

s Record k~ping of n~ ~bllc and private drainage syst~o a~

adop~lon of either E�ol~’~ ~echnlcal ~nual or a ~nual with
mubmtantitll) ~lvalent technical standards.

on wa~e~ ~ali~, ~l~lng, and fish/wildlife h~ltat, and to diocou~age
illlci~ d~plng in~o stem drains.
~rdln~tion with provisions of the Or~h Nanag~nt Act, ~here
appropriate.
Basin

Pro~s~ 8ch~ule8

All cities and �ouPles will ~ re~lr~ to adop~ ordinances and a technical
that 18 "substantially ~/valent" to this ~nual, and mt o~rat/on ~d
~Intenance t~Itmnts b~ ~ul~ I, 1994.

~prehenoive Sto~ater Prates for Orb~

~-i-6                             ~BRU~y, 1992
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~ |mmmmmmm||||m|m|m|||m|mmmm|||mmmmmmmmm|mmm|mmmmmm|mmm||m|mmm||m|mmm|||mm||m|Figure I-1.1 was developed tro~ the SBUH model for ¯ lO-mcre mate with the
folZo~Ang �ondAtAons~ Forest with CN - 64j RomLdentAml mate with 2St Lmperv~oum

sate with ?St ~pervAoum cover (am CN’m ms for residential mate).

2Data for PAgures X-1.2 and X-1.3 ~re derived
Program and ~ork by Thm~am 8chuelor. The following emm-mptAonm ~ere

Annum1 rainfall ¯ 40 £nchee    Annual runoff �oeffAc£ont Rv
Annual fraction o( rainfall which generatem ~noff (P~)

Land Ume XmpervAoum Annual Runoff Concentration
CondAtAon Cover (t) Coefficient Rv TP (m~/L)

Pro-deveLopment 3 0.07 0.1S
RemAdentAal 30 0.32 0.26
NultA-faa/l¥ $0 O.SO 0.26
ShoppLn~ Center ~S 0.~1 0.26

l-l-lO I~BRUARZ, 1992
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!
The Plan Approval Authority Le defined as that deparl~ent w£thLn ¯
local government thet has been delegated authorLty to oppro~e
erosion and oediment control plans.

r-
1-2-6 FEBRUARy, 1992 --
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V
~cmuse o~ the multiple oto~mto: ~no[~tm theme mystoms provide.

~Dle~ent~l C~ideline~: Nmtu~el drainage system provide many wate~
~ne~z~l and mhould ~ ptemerved to the fullest extent ~m$ible. In mddltlon to
conveying and attenuating sto~ate~ :uno~, these myst~m are lesm e:omlve, provide
g~ound wate~ recharge, and eup~rt im~:tant plant and wildlife :esou:ces.
~fectlve utilization o~ the natural mymt~ can maintain enviro~ntal and aesthetic

dyn~/c~ o~ the drainage mymt~, thus tending to /ncreame eromion and sedimentation.
C~eatlng new discharge ~Intm can create significant etre~an~ erosion problems am
the ~ecelvlng wate~ ~y typically must ad)umt to the new ~l~m. Newly created
d~ainage patterns can melds, i~ ever, provide the multiple benefits of natural
d~sinage myst~l. Where no conveyance mymtem e=imtm at the adjacent d~nmt~e~
p~o~rty Zine and the dlmcha~ge wmm p~evio~mly unconcent~ated fl~ o~
i~e~ �oncentrated fl~, then ~llUrel muir be taken to p~event d~nltrelm
Nicemmlr~ d~ainage eli~ntl ~y N obtained f~ downlt~e~ ~o~rty

prsct~�~lo. ~u~o �ont~l ~8 eha2l ~ ooloct~, dosign~, end

develop source �ont~l r~uir~oot8 that arm tsilor~ to I 8~cific basin,
however, in 811 circ~stan¢o8, source �ont~l ~s shall bo r~uir~ for *11

C~in@ In contact with ~llutmntm. They are a cost e~fectlve ~ane of
~llutmntm In mto~mte~, and, there~ore, mhould ~ ¯ ~Irmt conmlde~atlon in

Sun:lemental Guideline-: A list of ~ny iource �ent=el BNPm 18 provided in the ~p

2
melect~on chapter, Chm~tor Z-4. For �onmtructLon o~tem moo Chmpte~ ZZ-S7 fo~

Vol~

~1 P~J~t8 8~11 p~vide t~a~ent of 8to~ater. T~s~nt ~8 shall ~

~nth, 26-hour retu~ ~:l~ sto~. ~he first prioritF for troa~nt shell ~
~ ~flltrato as much as ~ss~le of the weter ~alitF desi~ sto~, only if
site conditions a~ 8PP~priate ~d g~ ~etor ~1ity will ~t ~ ~l~.
Direct disc~o of ~t~at~ s~ater to g~d water is P~h~lt~.

app~v~ ~1.

8~ater t~a~t ~s s~11 ~t ~ built ~l~in a natural v~e~t~
buffer, except for n~essa~ ~nvey~ce syst~s as app~ b~~ ~o
~ve~t.

1-2-10                                  F.EBRUARy, 1992
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¯ ~o ~t~nt ~1~ 8~1~00 only to sLtuatLoes ~ho~ stomator ~off Lo

2
dLscha~ dLroctly or LndL~ctLy to a stro~, and mue~ be ~t

8to~ater dkschs~o8 to otusms shaZl cont~l stroa~ank e~ston by l~LtLng
~o ~ak rate of ~off f~ LadLvLdual dovolO~ent altos to S0 ~rcent of
ex~stLng �ondLtLoa I-year, It-hour dosLgn stem wh~lo ~LntaLnLng the
�ondLtLon ~ak ~off rate for the lO-year, It-hour and 100-yoar~
dooL~ stems. AS the fLret prLorLty, stre~ank o~sLon �ont~l ~s 8~11
utLILso LnfLltratLoa to the ~u~lest extent practLcable, only Lt
~nd~tLons a~ ePp~pr~ate and g~d water ~81Lty Ls p~toct~.
e~sLon �ont~l ~s shall ~ selectS, des~, and ~Ln~aLn~ 8cco~Lng to

8~mater tm~nt ~8 shall ~t ~ buLlt ~LthLa a ~tural v~otat~
buffer, except for n~essa~ ~nveyance syst~8 as app~v~ by the 1~81
~vo~,

~ adopt~ and ~pZmat~ ~8La plan (NLn~ l~L~nt 19) ~y ~ us~ to
devoZop st~ank o~sL~ �ont~Z r~rmnt8 that are taLlor~ to

~ect~v~: To r~uce stre~nk erosion which results fr~ 1ncreas~ ~noff due to
develo~nt. The standard ~s ~ntended to r~uce the fre~ency and magnitude of
bankfull f1~ �onditions, which are h~hly erosive and ~ncreaoe drastically as
result of develo~nt. Conventional fl~ detention practices do not ade~ately
control stre~ank erosion ~cause only the ~ak rate of fl~ ~s decrease, ~t the
¯ requoncy and duration of bankfull �onditions.

Su==l~n~al G~1del1,e-: S~ Chapter IZI-4. R~uc~on of fl~ thr~gh
~nf~ltra~on decreases stre~ank erosion and helps to ~nta~n base
the o~r ~nths. H~ver~ ~nf~ltra~on should only ~ us~ where gr~nd water

I-2-~1                                 FEBRU~Y ~ 1992
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STORHW&TER I~NAGFJ4ZNT 14.~qUkL FOR ~ ~ S~ ~IN

Def£n~tlona~ S~ glossary for de~n~tLon8 of ~lando, �onatr.~ ~land, creat~
~land, and ~ando~n~.

~ere local ~ove~ent8 dateline that the Nln~ R~i~ents ~ not p~vlde
adequate p~toc~loa of eater quality 8onsitl.o areas, ol~or on-site or within
the ba8~, ~ro stringent �ont~Ls shall ~ r~u~r~ to r.ot~t water q~ality

~ sdopt~ and ~plmnt~ basin p18~ (N~ t~rm.~ I~) uy h urn to
deveAop r~Xrmat8 for ~ter qualit7 sensitive areas that are tailor~ to

~t To ensure PtO~oction of ~ator ~elity in sensitive #reel.

manege~n~ areal, ground water l~Cial protection areal, 8olo e,,urce

fish I~wnAn~ and rearing habitat, ~iZdlife habitat, and ihellFIIh pro~ec~on areas.
~oa~ such as o~oep o~ unstable elo~e or erosive e~re~ banks ~Ach can cause
~ali~y problem should 81~o ~ included. Wa~er ~ali~y ~enJl~;vo areas ~
identified through ~uri~dictAon-wAde inventories, ~he we~e~ho,; planning procee~
~e~ired under Ch. 400-12 WAC~ critical area designation An ac.-rdance wi~h Ch. 365-
190 WAC, local drainage baoin planning, end/or on 8 ei~e-by-~it~ basis (e.~. u~in~
throoh~id de~emin8~ion under

~cts resulting l~ the p~ject and 8halZ mitigate these ~ct8.
analysis shall extend a min~ of one-rough of 8 mile d~stre~ I~ tko

8h811 include, at a oia~, but not be l~t~

(~) excessive
(ii) stre~ank
(i~l) discha~es to g~ water ~atr~utl~ or rOFk8~o
(iv) ~olations of water ~l~tF
(v)    Ip~l and discha~es of priority ~11umto

~: To ensure that future ~ct8 fr~ the project will ~ ~ntroll~ and/or
ex£s~£ng ~�~s w~ll no~ ~ aggravated by ~he project.

~u=~l~en~al Gu~dellnest ~her Info~on on off-s£~e 8nal~is Is
develop.
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~rtant th~n enmur~ng that there are edomite ~undl available in the even~ that
non-�~pllance ~cuwm.

Z-2,~6

Roqu£r~-ents tl through I10 may be granted pr£or toZzcoptLon8 to
~m~t apparel and const~ct~on. ~ ezcoptLon ~y be grant~ folloeLng

ovorrLdLng p~L~� Lnteroat; nnd that the ob)octLvos of 8ifoty,

engLnoor~ng, are fully

(LL) ~t there a~ e~�~sl pbysLcal c~rc~stance8 or �ondLtLon8 affecting
the p~y such that the strLct 8pplLcatton of these p~vLeLons
deprave the appILcant st a;l ressooable use of the ~rcol of la~
~estLoa, and eve~ effort to fled croatLve ways to ~et the ~a~ont
the NLn~ R~Lroments has been

(ALL) ~at the granting of the ezceptLon wall not be defrosts1 to the p~ltc
health and ~lfaro, nor ~n)ur~ous to other profiles Ln the
a~/or ~strm, and to the qualLty of uators st the state; ~

(~v) ~e once.Lea Ls the least ~ss~lo ozceptLoa that �ould ~ grant~ to

~nlemen~al Guidelines: [�olby encourages the Plan Approval AuthorLty to

criteria which ~y ~ lnappropria~e or ~ restrictive ~or an area ~y ~
through basin plannAn~ (Hin~ Re~irmn~ t9). H~A~lcatAon o~ any oR the mAni~

ezcep~Lon.

The exception pr~edure La an ~r~an~ elmn~ of ~he plan revlw and enforcmnt
prates. Zt 18 tnten~ to ~Lnte~n a necessary flexible ~rktng relattonshLp

these r~oet8 ~udAcAoualy, keepAn~ An m~nd ~h the need o~ the applAcan~ to
~Aze �oe~-ef~ec~Avene~ and ~he n~d ~o pro~ec~ of~-mA~e pro~Aee a~
remourcem ~r~

¯ x~r~n~al ~ ~nagmn~ prac~Ace~ are def~n~ am ~Pa ~h~ch have no~ ~n
~ea~ed an~ evaluated by ~he Depar~n~ of Zcol~y An �olla~ra~Aon ~A~h 1~al
~over~n~ an~ ~echnAcal ez~r~m. S~ as-called Zx~rA~n~al a~Pm ~A11 1Akely
manor varAa~Aonm on an exAe~An~ ~h~. Zn ~ha~ ca~e, Zcol~y ~uld revA~ and
approve or dAmapprove ~he B~P An a~ ~A~Iy a ~nne~ a~ ~aAble. ~here n~
are develo~d (ex~plem a~ ~1~, An Sec~Aon X-2.17.2), ~he ceyA~ ~A11 ~ ex~end~
~hrou~h ~he ume o~ a m~andAn~ �~A~ee o~ ~echnAcal ex~r~m. Theme ~rmon#
revAe~ and �~n~ on ~he p~ac~Ace, and ~col~ ~A11 ~hen de~emAne ~he~her or no~
~heme ~ should ~ approv~ and/or add~ ~o ~hAa ~nual.
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~ollutantl only without an additional r~quir~m~nt to control
there arloeo the need to eotabl/sh an appropriate ~eolgn mto~ ~or 8/zln9 o~
t~eat~nt ~Ps. Th/m design eto~ neede to
of all the runoff 9o1~ ft~ the mite e=cmpt thmt
Sizing ~ tre~t~nt {moLlify for infrequent sto~m ~uld result in
that ~uld be g~e~tly undet-utillzed ~t of th~ ti~. ~ �oet ~c~e p~ohlblti~e
to treat a f~ extra ~rcent o~ the torsi runoff volu~.

TABL! AI-2.1 AN~.L¥SIS Or SEA-TiC ~qINFA~L FRO~q 1950 - 1977 (Prep~r~l
by Resource Planning &aaociatea (1))
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ProvL4e for ~L~Lc otr~t �loanLn~ to r~vo any m~nt that uy
here

not

ea~c1811y after any large stem. Maintenance, including r~val and

further ln(o~tion on mll ~rcel ~ps, ~leame e~ Chapter II-S, Section
II-S.10.

o                      2
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S~3~ATER ~q,t-NAGEKENT I’~J~IU~I, POR ~I~ p~ ~ND

mt~nd~rdi~ed ~o~at w~11 a11~ a ~lc~er, and ~re e~cLent rev~e~ o~ ~nfo~atLon.
A Cone~otent fo~t wLll ~loo p~ov~de accurate, t~ et~CLent rememrchLng of SSPo
appcoved ~oc other pro3ecta An the mm basle.

¯ ddAtlonal Anfo~tAon may ~ re~r~ Af the develo~n~
senai~ve areee. The extent oE ~he add~tAonal Anfo~tAon ~hAch ~A11
can ~ ea~Ama~ a~ the AnA~Aal applAca~on screenAn~, but not de~em~n~
de~An~Avely un~Al ae la~e ae ~he S[PA Threehold De~emAnatAon.

~o~ ~u~Che~ de~a~s on ~he 3SP consu~ ~he ~oca~ gover~nt~ and ~e Guidance
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~
Table I-4.1 (�ontinu~)

~¯ nd S~re~ank ~os~on ~ntrol ~
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1-4.2.2 Runo~ T~e~n~ ~

~no~. Trea~nt ~I utilize a variety o~ ~chanlam8 to r~ve ~llutan~8 ~
8to~ater including o~n~atlon, filtration, plan~ uptake, ion exchange,
adso~p~ion, ~nd ~�~e~al dec~$i~lon. ~x~ple$ o~ ~uno~ ~ea~n~ ~s include
infiltration trenches, ~ ~nd~, bioflltration 8wales, 8nd v~et~tLvo filter
J~p~. The goal of ~noff ~ea~n~ ~p~ i~ ~o p~ovlde e~ec~ve ~rea~n~ o~ a~
lea~ 90 ~cen~ o~ ~he ~no~ generated b~ develo~n~. To achieve ~hio goal,
~he~e ~e a~e aiz~ ~o ~ea~ ~he 6-~n~h, 24-hou~ design o~o~ (ales re~e~ to as
t~ va~er ~alicy design ouom, or the ~noff trea~nc design 8tom).

Ecol~ has iden~i~i~ �~ categories of ~11u~anCs Cha~ are Carqet~ for
~rea~n~; "�onventional" ~11u~an~$ and "nutrients." ~nventional ~llutan~s are
~hoee thaC are �~ically aseocia~ wi~h particulates and ~hat can ~ ~rea~ by a
range o~ ~8. Ex~pie$ of �onventional ~liu~an~s are total 8us~nd~
hea~ ~Call, ~d fecal �olifo~. MuCrien~s, on the oCheE hand, exist An
sus~nd~ and dissolved phases and can be ~re difficul~ ~o control. .[x~ples of
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ST~J~qWATER I~IAGEI~h’T I, LA~I~A~. FOR T~ P~ET ~

and g~ound ~a~e~ �ondemnation by ni~a~ee As ales a �~n ~robl~.

R subca~e~ory of runof~ ~rea~n~ ~Pe ~s ~hoee ~ha~ p~ovAde pre~rea~n~ An o~de~
~o pro~ec~ p~Amary ~ea~n~ ~Pe ~r~ salvation. The eeZec~Aon o~
BHPe As deecrA~d further An ~he ~P selection process (Section X-4.3) and
~11uo~ra~ed An T~Ze X-4.6.

A o~c~al ca~e~ory of runoff ~rea~n~ ~P~ Includes ~hoee deolgn~ to r~ve o~1
contained ~n ~no~f. 0~1, ~n~ l~h~e~" ~han ~a~er~ ~yp~c~lly ~loa~ on ~op o~ ~he

wL11, ho~ever~ often ~dhere to s~m~nded molldo. 011 �oncent~ationm ~h u~ban tuno~

throe baoLc ty~o of oLl/wate~ separators. Sp/11 �ontrol (SC-ty~) a~e deoL~n~
only to capture opkll0, ~hLle AP~ lnd CPS-ty~ eepa~ltor~ are o~�~cllly deo~ned
to r~ve free oLZ fr~ the ~ter �olumn. Sand ~iltrat~on ~Po are currently

edition of the manual. The ability of sand ~iltration to ~ve ~ree oil
praise but ie unde~ ~urther investigation.

I-4.2.3 Stre~anM ~oei~n Control

Stre~anM e~eion �ontrol (SB~C) BMPe ere designed to prevent or �ontrol the
excessive e~oeion that t~pically occurs An etre~e located An urbanising
This erosion ~eaulte not only ~cauee of the dr~atlc increase An ~ak ~I~
~r~ runo~ but also due to increases An the ~re~encM and duration ~ high
conditions. Conventional fl~d control ~nde are only marginally e~ective at
controlling etce~anM e~oelon because the~ �ontrol only ~ak tl~ ~atee. ?he
o~ et~e~an~ erosion �ontrol BMPe As to repIicate~ to the extent ~eeible, the pre-
existing h~drol~ic regi~ in ~tre~e by attenuating ~uno~ ~r~ develo~nt ~itee
and claim ~eleasin9 At ~acM to the natural

?he t~-yea~ return ~i~ etom ha~ ~en identified aea key event ~o~ controlling
etre~ank erosion. ~he t~-year stom ie t~pically the event An which etre~e are
~l~ing "ban~ull," a highl~ er~elve condition. Urbanization inc~ease~ the
f~e~ency and duration o~ ban~ull cenditlon$, thus greatlM accelerating the
et~e~anM eroei~n p~cesa. Earger atoms, such a~ the 10-Mea~ and lO0-~ear event~,
a~e ales ~rtant ~o~ et~e~an~ erosion control. ?hess et~$ ~y ~ri~ically
alte~ the ~phol~M ~ etce~$ and are ~¢tant ~or the transmit and de,cAtion
o~ eed~nte necessary ~or the ec~l~ical health ~ etre~

�ontt~l standards att~pt to replicate, to the e~tent~�ol~’$ erosion
pract~cable~ the etre~ fl~ �onditions that ~uld occur under natural �ond~t~onm
for s~clfied design stoma. Accordingly BMPs a~e to ~ demign~ to ~et t~
~oll~lng on-site detention r~lr~ntm:

L~lt the ~ak rate of runoff to SO ~rcent o~ the e~s¢~g
condiCion 2-year, 24-hour design ~o~, wi~h a correction

~slntain the ~ak fl~ rate o~ runof~ for the ex~t~ng s~te
lO-year and lO0-year, 24-hour e~o~a, wi~h a �orrection factor appll~.

The �orrection factor 1$ applied ~o ~he ~P vol~ and $hould range fr~ 20 ~o SO
~rcent ~o~ si~e$ with ~ryioua cover rangin9 ~r~ 20 to 100 ~cen~.
correction factor la necessary ~o accoun~ for the inade~aciea of curren~
analy$ie ~h~$. Improv~ ~h~e are under develo~n~ and should ~ ayail~le no
later than 1993. See Chapte~ 111-1 for ~re de~ail$.
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fo~ an ~llu~tr~t~on of "dead" and "llvo" ~to~a~o �oncepts), Off-line oy~t~
typlcally those that are not capable of providing stre~ank erosion �ontrol (e.g.,
water q~allty Inflltr~tion trench) o~ whose ~llu~ant [~val ~ch~nlem8 a~e not
�~atlble with providin~ Itre~ank e~olion �ont~ol (e.g., oll/wate~ le~rltor).

each individual ~P provided in Chapter~ l~l-3 through IZ~-7.

The ability of detention-ty~ BMPe to provide ~th runoff treat~nt and

retrofit~ng existing ~1~ con~rol ~ndo ~o provide ex~end~ de,envies o~ the
~nth, 24-hour stem.

A five step aMP selection process ie presented th.t uses the �lassification
presented in figure I-4.1. A summary of the elope lo depicted l.n Figure 1-4.31 a
detailed description follo~o.

|

The purpose of Step 1 of the aMP selection process is to determine if some or all
the throe ototmwater control ob~ectivee are to be achieved by an individual
development, i.e., Source Control, Runoff Treatment, and atre~m~ank Irosion C~ntrol.

Use Table I-4.2 to evaluate the eight possible stormwater control scenarios that
�ould apply to a development alto. The table presents the appropriate
classification and sequence of runoff control DMPs required for each scenario. Upon
�~pletion, the user can then proceed to Stop 2 to select individual BliPs.

The retirement to use oil/water separators le dependent upon the specific land use
proposed for develoi~ent. Volume IV describes all of the meJor urban lend use t~peo
(both public and private) that are likely to occur in either a proposed new
development or in an existing development. While a number of activities ~y re~l~e
the use of spill control (SC-type) separators, only a few will necessitate ~PZ or
CP$-ty~ separators. At a minimum, the following land use types have been
identified as requiring APX or CPS-type oil/water leplrltorl:

Industrial Machinery and Iq~ipment, Tr~cke and Trailer Aircraft, Parts and
Aerospace, Railroad Iq~lpment

- Log Storage and Sorting Yards
- Airfielde and Aircraft Maintenance
- Fleet Vehicle
- Railroads
- Gas Stations
- Retail/Wholesale Vehicle and ~q~ipment Dealers
- Yehicle Maintenance and Repair
- Construction Businesses (paving, hea~y e~/l~ent storage and maintenance,

ato~age of petroleum products)

AS an alternative to an AP! or CPS-type oil/water separator, i sand filtration
may be used to provide tree--st of oil (Wets: ~hie alternative is being
recommended on an interi.~ bsa~o and further evaluation ~o necessary). See Chapter
III-3 ~or more information on sand filters.
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~ ST£P IB~ Detenaine i£ ~utrient Con~ro~ ~a Regu~red ~ to Treatment of LConventional Po~u~an~e

Z-4.3.2 STEP 2~ 8x, r.~_ SOORCE colrrRoL BRP:                      ~

Two di[feren~ source control aeZec~ions must be ~ade Ln t.h~a step. FLrst, select
BMPs based on the type of land use proposed for development. Lan~ use-apecAEA�
source �on~rol BMPa are requAred for all developments. Second, select source
control BMPa ~o provide �ontrol of nutrients, Af necessary, as detemAned An S~ep

1-4-11 ~BRU~Y, 1992
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¯ TEP 2~ ~eloct 3ounce Control ~Pm b~mod on ~nd ~me T~po

The f~m~ ~mmk ~or ~he umer tm ~ ~111 ou~ a choc~lLm~ ~ha~ Idon~lem ~he key
ac~i~om ~a~ ~? ~emu1~ ~n m~o~a~or �on~n~kon (mow ~le Z-4.3). Z~ ~ho
~mer ~m ~ pr~v~m b~m~nemm, ~hon ox~nm ~ho ~able o~ con~e.~m o~ Cn~p~e~ ~V-2 ~o                  ~
locate the partlcula~ grouping In which that buminemm ~allm. Z~ the ume~ Im ~
public entity, then ex~ine Chapter IV-3. afte~ locating the ~t/cular g~ouping In
which that business o~ ~blic entity ~allm, turn to the page Ind/cat~ to identify
the mpprop~imte mou~ce �ontrol BNP$ (Table I-4.1 l~.mtm mou~ce �ontrol. ~m).                      ~ ~

2
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nECK A~IVITIES THAT ARE OCCU~IMG OR WI~ BE OCCURRI~
(see Chapter IV-2 for the spproprlste land use, and Chspter IV-$
for rsleven~ B~Ps)

Uncovered veh£cle ~rk£nq

Vehicle or ~l~nt Euelln~

~adLng or unloading o~ IL~Ld

S~orage of raw mater~alo, bypr~uc~e or pr~�~o
ot ~nu£sc~ur~ng processes

~ve-ground bulk storage of fuel, ~trole~
or ch~tcalm m

Use of underground

Uee o£ ~o~LcLdel or ter~LILser~

T~rsry s~orige o£ 1~Ld or ool~d

P~ wao~oo

Uo~ oLl

~hor (briefly doscrL~).

~ you h~vo or wLll you ~ obt~Ln~ng ¯ ~It [r~ the ~r~nt o£
~�o1~ ~o s~ore ~angerous or ~x~r~Iy Hazardous was~es?

~ ~u ~n~end ~o �onnec~ Lns~de drains ~o ~he ~b1~c ssn~ s~r? ~11
you ~ d~schsr~1n~ process wa~er d~rec~ly ~o ¯ surface water?

1-4-13 FEBRUARY, 1992

R0055597



STORI~/ATZR IOd~C~K~NT HANUAL FOR THZ PUGET SOUND

tffoct~ve ~ntonance pr~r~s ~ust ~ ~ons~dor~ ~n ~ntoqr~l p~rt of ~ source
control pr~r~. ~ee, An particular, Cnap~er~ IV-3 and IV-4 for ~dance on
Conduc~n~ ~£n~enance,

Sources of nutrients In urban runoff Include fertilizers used for
clippings, leaf litter, car washing o~rations, and ~t wastes. These sources
should be managed ~o prevent con~ac~ with and ~rans~r~ by s~o~a~e~. Im~rvlous
¯ reae ad3acent to land$ca~d areas can ~ significan~ sources of nutrlen~$ when
leave~ and grass clippings are de.sited on the. In addi~lon, ~t~spherlc
de~si~ion of nutrients onto im~rvious surfaces can generate slgnlflcan~

The foll~lng can ~ considered to ~ appropriate source control BMP~ for nutrient
�ontrol (s~ Chapter IV-4 ~or de~a~ed ~utdance)~

- BMP $1.90, Vegetation Man~e~n~/Zn~egra~ed Pes~
- BHP 52.00, Maintenance of S~orm Drainage Facilities
- BMP $2.20, Stree~ S~eping of lm~rvious areas (e.g., curbs where

Additional maintenance guidance provided In Chapter IV-3 ~hould allo ~ �onllder~

l~andards and s~clflcatlon~ In relation to ~ite e~ci~ic conditions. For thle
u~e~ l~ referred to Vol~ IV. a detailed de~crlp~lon of each ~P will
there that will enable final selections to ~ ~de.

1
The goal of thi~ ~tep l~ to ~elec~ BMP~ that ~et the ~uno~ trea~t ~nd
$tre~ank erosion �ontrol aspirants identified In Step 1D.

To avoid confusion, the selection of o~l/water separators Is ~de prior to sel~lon
of other ~Ps. Note that a distinction As made ~t~en ~unoff trea~nt and
ltre~ank ero$ion control SSPl. It il im~rtant to understand the fundmntal
difference ~t~en these t~ functions ~hen lelectlng BMPS. S~ ~P~ can �~ne
~th of these functions into the I~ facility. See the dilCUllLOn
4.2.

STEP 3A~ Se1~t Type of Oll/Va~r Separa=or, If required, ~# de~e~ed

Spill control (SC-t~) se~ratorl will often ~ t~ired in �Illl where stora~ of
~trole~-bas~ pr~uc~s occurs. API or CPS-ty~ oil/wa~er separators

occur. A ~l~ge of ~he oil and grease characteristics (e.g., panicle site,
l~Clflc gravity) w~ll ~ useful for selecting the �orrec~ t~ of se~rator.

~ us~ for treating oil in sto~ater runoff on an Inter~ basis (s~ Chapter III-
3).
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It ¯hould be noted th¯t the dr¯tnsge area ¯erred doe¯ not have to be fLxed. By
creetLvely usLng local topography and dr¯Lnsge the catchment ¯re¯ can be
For ox~plo the dr¯in¯g¯ of ¯ sxte could be d~vldod to facilltato ule of
infiltration trenches. Ho~vor, thls technique may no~ be used to ~u¯tify use of a
vault or tank.

Sell Type (Table I-4.8)

The permeability of the ¯oil underlying a BHP has a profound influence on
effectiveness. This i¯ particularly true for infiltration BMP¯, that are beat
suited in silty to loamy soils for runoff tro¯tmen~ and coarser sells for ¯tree.bank
ere¯ion centre2. They �annot be used on sites th¯t have fln¯l Infiltration
(f) of loss than 0.5 Inches per hour. Wo~ pond-type BHP¯ will need to be lined when
located over permeable soil0 in order to m¯in~¯In ¯ permanent pool.
hi¯filtration-type BHPs may need to be lined ¯o that runoff i¯ not lost to
infiltration before adequate treatment ha¯ taken place.

O~her Physical Factor¯ (Table

Slope

Steep slope¯ restrict the use of several aMP¯. For example, hi¯filtration swale¯
must be situated on sites with slopes of leas than St. Infiltration BMP¯ are not
suitable when the ¯lope exceeds 15t.

High Water Table

The water table acts a¯ an effective barrier to exflltratlon and can sharply reduce
the efficiency of an infiltration system. If the high water table extends to within
three (3) feet of the botto~ of an infiltration BMP, the site As ¯eldo~

Depth to Bedrock/Hardpan/Till

The downward exflltration of atormwater i¯ also impeded if a bedrock or till layer
lies too close to the surface. If the impervious layer lie¯ within two (2) feet
below the botto~ of the infiltration BHP the site i¯ not suitable. Similarly, pond
BMP¯ are often not feasible if bedrock lie¯ within the area that must be excavated.

Proximlty to Foundations and

Since Infiltratlon BMP¯ d~vert runoff back Into the soil, some sites may experience
problems with local seepage. This can be a real problem if the BMP is located too
close to a building foundation. Another risk is ground water pollution, hence the
requirement to site infiltration lylteStl more than 100 feet away from drinking water

Mu ~mmm D~pth

Wet ponds ere ¯leo ¯ub~ect to a maximum depth limit for the "permanent pool= volume.
Deep ponds (greater than 6 feet) may stratify during summer and create low oxygen
condition¯ near the bottom resulting in re-release of phosphorus and other
pollutants back into the water.

High SedLment Inlet

Many BMP¯ are unable to handle the large loads of aedlment that ~y occur during
construction. Infiltration BMP¯ are particularly ¯u¯ceptlble to rapid cl~qglng and
subsequent failure if significant sediment load¯ are allowed to enter the structure.
Therefore infiltration BHP¯ must ~ot be installed until all the land tn the
contributing drainage area is properly stabilized. Although ¯edtment load¯ drop
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sharply after construction ia c~ple~ed, gradual cl~ing o~ In~iltratlon mym~m
can s~ill occur. Thus Inflltra~ion ~nds and trenches re.ire a pretreat~n~ device
~o ~il~e~ ou~ a~n~ and o~her coarae ~e~ial ~ore ~hey reach the ~acili~y (see
Chapmer XXX-3).

~ond BMPe can ~ can ~ used for eedi~nt control during ~he conet~ction pha~e wi~h
proof �onversion, clean ou~ and regrading. Even after
de.sits will build up, and mus~ ~ r~v~ ~ri~ically. The
eed~n~ r~val can ~ reduced by eedi~n~ fo~ebaMs.

S~EP 3F: ~repare Wodifled ~p

BE. Verify that the proceed BMPs will s~ill ~et the source Control, runoff
treating, and ~tre~an~ erosion �ontrol re.Arenas ee~abli#h~ An S~e~ I.
M~i[y the Iia~ ae nocoemary.

~Anal se~ec~Acn ~f runoff con~ro~ B~e As ~ade after
s~andarde and s~c/f/ca~ions An relation ~o eats s~cif/c conditions. Pot ~hLe ~he
user As ~efer~ed to Volu~ III. W de~a/l~ des�ription of each BMP ~tll ~ found
heEe ~ha~ wall enable ~/nal selections to ~ made.

The purpose of this step As to complete development of the Stormwater Site Plan so
that At can be submitted to the local government or Plan Approval Authority for
approval. The user mua~ first complete development o~ the Permanent Btorm~ater
Quality Control Plan, including delign and �onstruction drawings.

STEP 4At CompJe~e develop~en~ of tie Pez’~enen~ Stormwa~er QuaJlty �on¢~l Pla~

Compile the final list of source control, runoff treatment, and streambank erosion
control SNPs and proceed to design them using the detailed guidance An Volu~ea IZI
and IY.ll To complete the Permanent Stor~,water Quality Plan both a report and a eat
of �onstruction drawings must be completed.     ~efer to Chapter I-3 and the
*Stormwater Program Guidance Nanual for the Puget Sound Basin* for guidance on
completing this plan (NoSe: This guidance Ass noC been compJe~ed at publication
t~ae ~� is scheduled ~o be �ompJeCed in 1992).

rfEP de: Review other Stora~ater Si~e PJen requlre~ente

The Permanent ato~mwa~er Quallt¥ Control Plan is but one of severe1 documents that
are required for the Stormwater SAte Plan. Review Chapter I-3 and the "Stormwater
Program Guidance Manual for the Puget Sound Basin" for further details.

STEP 4C: FinaJite S~ormwater Site PJan

Incorporate all other documents and site plans required for the completion of the
Stormwater Site Plan.

~ SOB~IT FI~IAL STORRI~ATER SI~E PLAN TO PLA~ APPROVAL ~~ ~~-4.J.5

The Plan Approval Authority may ~ the local 9over~n~. Check with you~ l~al
gover~nt ~o dateline who within that gover~n~ is the Plan Approval Aut~rity.
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I. Schueler, Th~s R., Controllina Urban ~unoff: A Practical Many~l for Planniqq
an~ De~l~nin~ Urban B~, Me~ro~litan Washington Council o~ Gover~nt~,
July, 1987.

Planning A$~oclate~, Water ~elltv Be~t Manaa~nt Manual for2. ~eeource
Co~ercial and Industrial Land U~#, Prepared £or t~e City of Seattle, 1989.

2

2
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V

~(P ~ype Recoa~ended Drainage

Infiltration Basin 0 - SO

Infiltration Trench 0 - SO

~o~f Downspout 5ylte~ 0.11 ~5000

Porous Psv~n~ 0 - 15

Concr@~@ ~rld/N~ular Psv~nt 0 - 15

~snd Piltratlon Basin 0 - 50

Sand ~iltratlon Yrsnch 0 - 50

Wet Pond (Conventional Pollutants) 0 - I00"

~n~truct~ #etland/#e~ ~nd (Nutrient 5 - 100e
Control)

Pre$e~lin~ Basin 0 - 100

¯ xtended Detention Dr~ ~nd 0 - 100

Vault/Tank ~et or D~) 0 - S

81o~iltra~ion S~ale 0 - 10

Oil/Water So~aretor 0 - S

These ~Pe ~Lntain a ~nent ~1 that~ ideally, should not
go d~. To maintain a ~anen~ ~I will typically r~iro

constructed ~lands and ~ ~nd8 tha~ utilize 8 ohall~
marsh syst~ (i.e., ~ ~nd ~or nu~rlent control). ~et
that do not utilize 8 ohall~ marsh 8yst~ may ~ all~ to
~ri~ically 9o d~ bu~ only during the 8u~r dry season. In
¯ ~ cases a miler drainage area than that 8h~ a~ve
~ acceptable. S~ the criteria for individual ~Pl In
Chapter l I I-4.
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OZ~OIS~J~y JU~D 18~Z~TIGSl

defined ~8 psr~ oE the M~nLm~ Re~r~nt8 ~or ~ n~ ~ovelo~nt ~nd

¯ ggreg~e m~x~ures fo~ h~qh~sy construction, used by ~he ~r~c~n Rssoc~on of
S~o HZgh~sy sn~ Tr~nl~r~on

~so~p~on - The ~ne~on oE ~ substance ~n~o or through Inot;heE~ ~uch

hundEed ~ o~ ~he IL~I.

uood to extract ~llutante by causing them to be ~ttached to ~uch adlo~nt8
activated car~n or ~illca gel. Hydrophoblc, or water-repuleln~ adsorbents,
used to extrac~ ell fr~ wate~ay$ when ell spills occur. Heavy’ ~tals such a~ =Inc
and lead often adeorb onto $edi~nt partlclee.

Aeration - The proce~ of ~ing eupplled or ~pregnated wl~h air. In waste
treat~nt, the precede used to foster biological and chemlcal purlfica~ion.
soils, the process by which air In the ~olI le replenished by air fr~ the
at~phere. In a well aerated soil, ~he cell air i~ elmllar in �~Itlon to the
at~sphere ~ve the eoll. Poorly aerated soil~ ueually con~aln a much hlVher
~rcentage of ca~n dlo=Ide and a �orree~ndingly l~r ~rcentage

AeroblCoxy~en. " Living or active only In the pre~ence of tr~ (dlesolved o~ ~lecular)

~roblc bacteria - Bacteria that re, Ire the preeence of fr~ oxFgen for their
~ta~lic procesoes.

Aggreooivo plant o~cie0 - ~rtuniotic e~cieo of inferior biol~lc~l value that
tend to out-�~te ~re desirable ~omo and ~�~ d~inant; appii~ to native

Algae - Pt~itlve plant~, many mlcro~coplc, containing chlo~ophyll and fo~Ing the
base of the f~ chain In a~atlc envi~o~n~s. S~ o~cie~ ~ c~eate a nuisance
when onvi~o~ntal condltlon~ a~e suitable ~o~ p~oli~ic

algal bl~ - Proliforstlon of living algae on the 8urface of lakes, 8tro~8 or
~nds; often st~ulated by phosphate ove~-enric~n~, algal bl~s reduce the
oxygen avall~le ~o o~her a~a~l¢ organics.

~rlcan ~bl/� #orks association or ~a - ~he adopt~ ~ion of the ~ashin~on
State Chapter of the ~ri�an Publi� ~or~s association.

~ad~uo - ~ishe8 ascending rivers fr~ the sea fo~ b~e~lng.

~ae~obic - ~y~n~ oE active In the ~sence of oxygen.

~aerob/� bacteria - Bacteria that do not r~lre ~he presence of
oxygen for
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over t Lam due to hydrologic or cl~tic effects. The critical functions of
~erree~ri&l buffers include protection o~ slope a~abAlity, attenuation o~ surface
wa~er flo~s fro~ s~orm w¯~er runoff and precipitation, end erosion control.

Building setback line (BSBL) - A line .masured par¯lie1 to ¯ property, easement,
dr¯inane facility or buffer boundary, th¯~ delineates the ¯re¯ (defined by the
dAa~ance of separation) where buildings, or o~her obstructions
(~ncluding decks, patios, outbuildings, or overhangs b~yond 18 inches). Wooden or
chain link fences and landscaping ere allowable ~i~hAn ¯ building setback AAne. In
this manual the minAmum ~uilding setback llne shall be 5 feet.

CXP - See Capital Improvement Pro~ect.

Capital Improvement Project or Program (CXP) - & pro~ect prioritA~ed and scheduled
as a par~ of an overalA �onstruction program or, ~he actual cone¯ruction

Ca~chbasAn - ~ chm~ber or ~11, usually buil~ at the curb lane of ¯ street, for the

Catchltne ~ The ~nt ~here a severe olo~ intercepts a dAft¯tent, ~te ~entle
slo~.

Channel - ~ ~ea~ure ~ha~ conveys surface ~a~er and As o~n ~o ~he

Channel, cons~ruc~ - Channels or dA~¢hes �one~ruc~ (or ~econs~ru~
channels) ~o �onvey surE¯ca

Channel, natural - Stre~e, creeks, or o~aleo that ~nvey ourface/~roun4 ~ater and
have e~Ae~ lon~ enough to establish I stable route and/or basilica1 �~nL~y.

Channel stabilization - Erosion preven~Aon and stabilization of
dAs~rAbu~Aon An a channel usAn~ ve~e~a~Aon, )e~Aes, ~rope, ~eve~n~s, and/or o~her

of a etre~ channel by widening, d~n~n~,Channel~za~on Al~era~on

Check d~ - ~11 d~ �onot~ct~ In a ~11y or other small watercourse to decrease
the stre~fl~ velocity, m~n~tte channel scour, and prate de.albion of

Ch~cal oxygen d~and (~D) - A ~asure of the ~un~ of oxygen r~red
organi� and oxidizable ~norqanlc c~unds ~n ~a~er. The ~D ~es~, like ~he
~es~, ~s used ~o de~e~lne ~he d~r~ of ~11u~lon in

Civil enq~n~r - a professional enq~n~r licensed In ~he S~a~e of Washtn~on ~n
civil Engineering ~ho ~s ex~r~enced and kn~led~e~le in ~he prac~lce of

c~v~l engin~ring - ~he application of ~he ~l~ge of ~he forces of naEure,
principles of ~chanics and ~he pro~rt~ee of materials to the evaluation,
~d �ona~c~on of civil ~rks for ~he ~neficial uses of ~nkind.

Clay lens - A naturally oc~trln~, l~al~z~ ¯re¯ of clay which
~~le layer ~o ~noff Infil~ra~ion.
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o1 toxIclntm In the biotic or *bioti� �~nentm o( the wtl~nd; mnd/or
8~�~ee ~chnemo w~th d~nance by ~nvam~ve ~ody 8~cLoa.

Den~t~lf~cat~on - ~he b~och~cal ~educt~on of nit,stem or n~t~tem ~n the
org~nlc de~mi~s to ~nla or ~r~ nltr~en.

DopreeSlon storage - The ~unt of proclplt~tion that i~ trap~d In depressions on

Design en9ln~r - ~he Profemmional civil engineer licen$~ In the State

Design ~o~ - ~ preecrl~ hyet~raph and ~o~al p~eclplta~lon ~unt
e~ciflc duration recurrence f~e~uency) used to estimate runoff fo~ a hy~thet/cal
e~om o~ ln~e~e~ or concern fo~ the ~r~ee$ of analyzing existing
designing new drainage facilities or assessing othe~ impacts of a pressed project
on ~ho [1~ of ou~face va~or. (a hyet~aph Is a graph of ~rcon~agoo of to~al
p~oclpltation fo~ a eorio~ of ti~ a~opo ~eproeontin9 the to~al tl~ during which

Detention - the ~oloaae of sto~a~o~ runoff fr~ ~ho else tt a 81~r ~ato than
is �oilec~ by the 8to~ater facilit~ myers, the difference ~in~ held An

~tention fac/lit~ - an a~ve or ~I~ ground facility, such a~ a ~nd or ~ank, that
t~arll~ store0 ~to~tor ~unoff and suboo~:ontl~ releases i~ at a ol~ ~ato
than It 15 �ollected b~ ~he drainage facility $~a~. There le little o~ no

~tention t~ - The th~ret/cal ti~ recited to d/oplace the �ontent8
oto~ate~ t~ea~nt ~acility at a ~iven ra~e o~ discharge (vol~ divided by rate
o~ discharge).

~temination of ~n~ignificance (D~S) - ?he written decielon bM the ree~n~ible
o~icial of the lead agencM that a Pro~al As not li~el~ to have a ~ignificant
advetae envAto~ntal ~ct, and therefore an [IS As not te~ir~.

Develo~nt . Pot the ~r~eee of this docu~nt anM activ/tM that r~ite~ a
ot approval, including but not IAmited to a building ~it, 9fading
shoreline ~ube~antial develo~ent ~it, conditional uee ~it, unclassified use
~At, xoning variance or reclaeaA~ica~ion, planned unit develo~nt, ~u~Ivi~ion,
sho~t eu~ivi~ion, maste~ plan develo~nt, building site plan, or tight-ol.wa
~it. S~ also the definitions ~or new develo~nt, t~evelo~nt and land
die~utbin~ activities.

Discharge " ~t~l~; the fl~ of a stte~, canal, ot a~ifet. ~e may al~o
the discharge of a canal o~ ette~ into a lame, flyer, o~ ocean. (HMdtaulic~) Rate
o~ ~I~, e~ci~icallM ~luAd fl~; a vol~ of ~luid passing a ~int ~t unit
t~, �~nl~ expressed as cubic ~eet ~t eecond, cubic ~tets ~ second, gallons
~ minute, gallons ~ daM, o~ millions o~ gallons ~t daM.

DAa~a~ discharge - Release of surface and sto~ater ~noff f~ a d~ainage
~acilitM ~Ms~ ~uch that the ~low ~p~ead~ ove~ a wide area and As locat~ ~o a~ not
to all~ ~I~ to �oncentrate an~hete up~te~ o~ a drainage channel with et~le
undet1Ming g~anulat soils.

Ditch - W long natr~ excavation dug in the earth for drainage with it~ to~ ~idth
less than 10 ~t at design ~i~.

Divide, Drainage - The ~unda~ ~tmn one d~aina9e basin and anothe[.
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mudflat intertidal area whore fresh and malt w~tor m~    (S~cLf~cally, a tidal

land but w~th ~rt~ally obstructed or o~rad~c acceml to the o~n ocean).

~otuary - ~ area where fresh water ~to salt w~tor, or ~horo th~ t~do
r~vor �~rront (e.q., bmym, ~utho of rLverm, malt ~rmhem and

and provide 8ho~tor and f~ for birds and w~d1~fo, groups of ~r~ne

~utroph~cmtLon - Refers to the process where nutrient over-enrLc~nt of water leads
to e=cess~ve ~r~h of ~st~� plants, es~c~ally 81~ae.

~va~tr~nopLrat~on . The �ollective te~ for the processes of eva~ra~Lon and plant
transpiration by which water ~o returned to the 8t~sphero.

~x~ltra~on - ~he d~n~ard ~v~n~ of runoff through the ~tt~ o~ an
~P ~nto the ~o~1 layer or ~he downward ~v~n~ of ~a~er through

~x~st~n~ site �onditions ~ane - (a) For develo~d al~ee ~h
facilities that have ~en �onstructed to ~et the ~tandard~ In the H~n~
Re~Lrmntm st th~m ~nual, o~at~ng mite cond~tLons shall ~8n ~he
�onditions on the

(b) For develo~ 8ltem that do not have oto~ater facilities that Net the
H~n~ Referents, e=latLn~ mite �onditions ~hell ~an the �onditions
e~oted pr~or to local gover~nt adoption of a oto~ater manag~n~ pr~r~.
In ~eetlon, the ox~stLn~ 8~te conditions shall ~ doc~nt~ by aerial pho~raph
records, or other appropriate

(�) For all mates An water ~alLty 8enmAtAve areas am AdentAfL~ under NAn~
R~Lr~n~ #7~ ~a~e~ ~alA~y 5eneA~Ave A~eae, oxAa~Ang ease �ondA~Aono ~hall
undAmtur~ ~oromt~ ~or the pur~me o~ calcula~Ang runoff character~otAca.

(d) For 811 undevelo~ ILtll outside of water ~llLty lenlLtlvl areal,
oL~e �onditions sh~11 ~an ~ho existing �onditions on ~he

Ix~r~n~al ~o~ ~naq~n~ practice (~p) - R ~P ~ha~ has no~ ~on ~eo~ed and
evaluated by ~he De~r~n~ of Ecol~ Ln �olll~ra~/on wL~h 1oc81 ~over~n~l and
~echnLcal

FZ~ - S~ FI~ Znsurance ~o ~p.

FertAIAzer - ~y materAal or mixture used to supply one or ~re of the essential
plan~ nutrAent el~nts.

FAll - a de~sAt of earth materAal plac~ by artAfAcAal ~ans.

FAlter f~rAc - W ~ven or non~ven, water-~le ~terAal ~enerally ~de

erosion and s~nt con~rol applications ~o ~rap ~n~ or preven~ the

Filter f~rlc ~ence - A t~riry 8ed~nt barrier consisting of a filter
~tre~ched across and attached to sup~rtlng ~sts and entrench~. The f~Iter fence
¯ s const~�~ed of stakes and synthetic filter f~ric with a rigid wire fence back/~
where necessa~ for sup~rt.
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o.~., dt~tor of w~re, v~ll ~hLc~eee of ot~l p~.

of ex~r~ence ~s 8 practicing gmol~/m~ or four ymarm of mx~r/once and

include a~ leaa~ ~hree years work in applied geology and landslide evaluation,
close association with ~llfled pric~iclng geol~il~l or geo~ochnLcal
profe~eional/civil engineers.

~l~icall~ hatardoue areae - areas tha~ ~ciuse of their susceptibility ~o
e~oaion, ~liding, earth~aMe or other geol~ical even~, a~e not suited to the
¯ i~ing o~ c~cial, residential or industrial develo~n~ �ona~eten~ wi~h ~blic
health o~ ~a~ety concerns.

Ge~tric~ - The math~aCical relationships be~en ~in~. lines, angles and
eu[tace~ ue~ ~o ~a~u[e and idenc~fy areas of land.

~echnical professional �~vil engineer - A p~acti�~ng, geo~echn~cal/civ~l engineer
licensed ae a p~ofee~ional C~vil [ng~neer ~ith ~he State of washington who hie
lea~ fou~ years o~ pretensions1 emplo~n~ ae a geotechnAcal engineer
[ea~naible charge~ inciudAn9 ex~rience ~ith landslide evaluation.

O~ade - The slo~ of a road, channel, or natural ground. The finished
canal ~d, roa~d, top of ~an~n~, or ~t~ o~ excavation; any lurface
~or the ~up~ o~ �onstruction such as ~ving o~ ~he lay~n~ o~ a conduit.

(To) Grade - To finish the surface of a canal ~d, read.d, top of ~:anmnt or
~t~ of e~civetion.

Gradient terrace - an earth ~an~n~ or 8 ridge-and-channel �onotruct~ with
suitable m~�ln9 and an acceptable grade to reduce erosion d~a~e b~ ln~e~cepting
surface runo~ and �onducting 1~ ~o a m~ble ou~le~ a~ a m~able noneroalve velocity.

Oraso~ rate.my - A natural or constructed wate~ay, usually broad and ehall~,

at a r~uc~ fl~ rate. See aleo bio~ilto[.

Ground water - ~atet In a saturated ~one st $ttat~ ~neath the land imt~ace or
surface water

Ground w~ter recharge - Zn£1~ to a ground water reoe~oir.

Ground water ~le - The ~ree ou~face of ~he gFound wa~er, tha~ surface mub~ec~
8~epherlc pre8aure under the ~ound, 9enera11~ rising and falling with the season,
the ~a~e of wl~hd~awal~ ~he ra~e of ~em~o~ation, and othe~ conditions.

(the) Guldtnce M~nual - "The Sto~a~er Pr~ Guidance Manual for the ~get ~und
Basin’; a �~nion ~nual ~o ~him ~echnical ~nual which contains
~pl~n~ation ~ldance fo~ local gove~ntm. E~plem of the guidance contain~
~e ~el ordinances, ~bllc ~uca~lon infection, and ~ldance on me~lng
8to~ate~ utility.

GullM - A channel caus~ by the �oncentrat~ fl~ of surface and 8to~ater ~noff
over unp~o~ect~ affable l~d.
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an~l lives. ~ o~gani~’o h~b/~a~ muo~ p~ovLde all of ~he basic ~o~i~n~o ~o~
li~e and should ~ p~o~oc~ ~ ha~ul

~a~d~n - ~ �~nt~ st �~ctod and often �l~y-like l~yo~ of oo/1 that Is
~no~r~lo by

Ha~ful ~11u~ant - ~ substance that has adverse effects to an organl~ including
~dia~e dea~, chronic ~l~oning, impaired ~epr~uc~lon~ cancer o~ o~he~

Head (Hydraulics) - ~he height of wate~ a~ye an~ plain o~ re~erence. ~he
oithe~ kinetic or ~en~ial, ~ooeoood b~ each uni~ ~l~h~ o~ 8 ll~ld, expressed

average energy ~osomoed. Used In va~louo �~und to~8 ouch ao p~oasuro head,

Hoed 1sos - Kno~gy loss duo to friction, ~dlo0, changes In v~locit~, or
of

Heavy ~tal8 - NotalJ of high a~ci~ic 9rarity, prooen~ in municipal and
wastes, that ~oe long-te~ enviro~ental hazards. Such ~talo include
chr~i~, �obalt, �op~ lead, ~rcu~M~ nickel, and ~Anc.

H~uo - Organic ~tter In or on a oo11, �~o~ o~ ~rtly or ~ully dec~e~ bits
ot plant tissue or ~t~ an/~l ~nute.

Hydraulic gradient - 81o~ st the ~tential head relative to I tix~ dat~.

Hydr~yn~icj - ~8na the dyn~ic energy, ~orce, or ~ion of tluLda ae affec~
the ~hyeical forces ac~Ang u~n thooe ~luide.

Hydr~taph - A graph o~ ~unoft ra~e, in~l~ rate or discharge rate, past a
~nt over t~.

Hydrol~Lc cycle - The circuit of water ~vmn~ ~r~ the at~ophere to the earth
and return to the at~Jphere through various stages or processes as precipitation,
Into~coptlon, runoff, infiltta~ion~ ~rcolatlon, o~orage, ova~ta~ion, tnd
ttanopit~tlon.

Hydtol~� Soil Groups - ~ soil ch~racterietic classification sy~t~ de~ned by the
U.S. Soil ~n$e~ation Setvice In which a soil ~y ~ categorized into one ~
¯o~ groups (~ B~ C, ot D) ba~ed u~n infiltration ta~e and other

Hydtol~ - The science of the ~haviot o~ water In the a~$phete, on the surface
o~ the ea~h~ and underground.

Hyd~o~l~ - a ~ea$ona1 occurrence of ~l~ing and/or soil saturation; It
enervates de~h, ~te~ency, duration, and ~easonal ~attetn o[ inundation.

Hy~t~raph - A graph of ~rcentages o~ total precipitation for a aeries o~ t~
s~eps representing ~he to~al t~ ~n which precipitation occurs.

g~ound wa~e~ ~lity standa~d~, including bu~ no~ l~ited to ~anita~y
�onnec~ion~, industrial p~oc~$ wat~, interior tl~ d~ain$, ca~ washing and
g~o~te~

Im~ basin - ~ device uo~ to dissipate the ene~ of flying water. ~nerally
�onst~c~ o~ concrete in ~he fo~ o~ a partially depressed o~ ~a~lally
vessel, it ~y u~ilize battles ~o dissipate velocities.
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Imperviou0 - & outface which cannot be easily penetrated. For instance, rain doe0

Zmp~rvioum murface - meanm a hard surface area which either prevents or retards the
entry of water into the sell mantle as under natural conditions prior to
development, and/or a hard surface area which causes water to run. off the murface in
greater quantities or at an increaoed rate of flow fro~ the flow present under
natural conditions pr~or to development. ¢o~n~n Imp~rvlous surfaces include, but

areas, concrete or asphalt paving, gravel roads, packed earthen eaterials, and

stormwater. O~n, uncovered retentlon/detentlon facilities shall not be considered

Impoundment - A natural or man-made contaim~ent for surface

Improv~nt - 8trmata (with or without curbs Or gutters), sidewalks,

trees and other appropriate items.

Infiltration facility (or system) - A drainage facility designed to use the
hydrologic process of surface and stormwater runoff soaking into the ground~
c~nly referred to as a percolation, to dispose of surface and storm~ater runoff.

Inlet o ~ form of connection bet~en surface of the ground and a drain or mm~r tot
the admimmion of murface and stor~,~ater r~noff.

insecticide o & substance, usually chemical, that le use~ to kill

interception (Hydraulics) - The process by which precipitation is caught and held by
foliage, twl~s, and branches of trees, shrubs, and other veget&tion. Often used
"interception loss" or the ~mount of water evaporated f~om the p~ecipitation
intercepted.

lnterflow - That Portion of rainfall that infiltrates into the eel1 and moves
laterally through the upper soil horixona until intercepted by a stream channel o~
until it returns to the surface for example, in a w~tland, sp~ing o~

Znte~mittent Stream - & stream or Portion of a st~eam that flows only in direct
response to precipitation. Xt receives Zittle or no water from springs end no long-
continued supply from ~lting snow or other sources. Zt la dry for a large part of
the year, ordine~Al¥ more than th~e months.

Xnvasive w~ed¥ plant species - Opp~rtunistic ~pecies of inferior biological value
that tend to out-�~pete m~re desirable forms and bec~ dominant; a~plied to
non-native species An this manual.

Invert - The lean, st point on the inside o~ a s~w~r or other �ondu~L~.

Xnvert elevation - The vertical elevation of a ~ipe or orifice in a Pond which
defines the water Zevel.

Zsopluvial map - A map with lines representing constant depth of tote1 precipitation
for a ~iven return

La~ tim~ - The lnter~al bet~en the center of maaa o~ the atom ~recipitetion and
the peak flow of the resultant
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Lake - An ¯re¯ Permanently inundated by water in ¯xcess of two meters deep and
greater than 20 acres in size ¯a measured at th¯ ordinary high ’sitar mark8.

Land disturbing activity - ~eans any activity that results in ¯ change in the
existing soil cover (both vegetative and nonvegetative) and/or the existing sell

construction, clearxng, grading, ~illing and excavation.

Landelld¯ - Eplaodlc dean¯lope movement of a mass of sell or rock that includes but
is not limited to rocktalla, slumps, mudflowa, and ¯arthflo~s. ~or the purpose of
these ~uloo, sno~ avalanches are considered to b~ ¯ special case of landsliding.

~andelide Hazard Areas - Those areas sub~ect to a severe risk of land¯lAde.

Large Parcel ~rosion and Sediment Control Plan" or °LP~SC Plan" - a plan to
implant BHPS to �ontrol pollution generated during land disturbing activity.
Guidance for preparing a Large Parcel ZSC Plan is contained An Chapter IX-4.

~eachate - Liquid that has Percolated through soil and contains substances An
aolut£on Or susPension.

Leaching - i~oval o~ the more ¯oluble materials ~ro~ the soil by Per¢olatln~

la~;ume - & member of the legume or pulse family, L~auminoaae, one of the moot
lmportan~ end widely distributed plant fa~llles. The ~ruit is a "legume- or pod.

alfalfas, s~t �lovers, an~ ~etches. Practically all legumes ¯re nltrogen-fi~lng

Level spreader - & temporary ESC device used to spread out stem,star r~notf
uniformly over the ground outface ae sheet ~low (i.e., not through channels).
purpose of level sp~eadere are to prevent concentrated, erosive [iowa
occurring, and to enhance

Local ~overnment - AnF �ounty, city, or town havin~ its o~n inco~p0reted government
~or local affairs.

Low flow channel - An incised or paved channel ~rom inlet to outlet in ¯ dry basin
which is designed to carry low runoff flows and/or has¯flow, directly to the outlet
without detention.

I~w~st f~oor.-.Th~ low.at enclosed area (including basement) of ¯ structure.
¯ re¯ use~ solely rot parking of vehicles, building access, or storage, An an area
other than ¯ basement area. is not considered a buildlng’s low.st floor, provided
that the enclosed area mte all of the structural retirements o~ the flood haxerd
¯tanda~da.

i~I)NS - a ~Itlgated Determination of Nonslgni~Icance (See DNS and ;~Itigatlon).

~annlng’e e~atlon (Hydtaullc¯) - An e~uatlon used to predict the v~loclt~ o~ water
~low in an open channel or ~iPellnes:

where:
V is the mean velocity of flow in ~e~t Per
R 18 the hydraulic radius in
S is the elope o~ the energy gradient or, for assumed

flow, the slope of the channel in feet Per foot; and

17                                 FEBRU~y, !992
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Notional Pollutent Discharge Zllminatlon Syote~ (NPD[S) - The pa~rt of the federal
Clean water Act, which requires point source dischargers to obta.Ln pemits. Those
P~lto are referred to am NPD[S petite and, In Waohing~on 8ta~e, 8to 8~lnlmter~
by the ~aehington 8tote Do~rt~n~ o~ ~col~y.

Native Or~h Protection laomnt (NOP~) - An eaomn~ granted fo~ the protection of
na~/vo v~etatLon within a 8onmitive area or ira associated buffer. The NGPE
~ reco~d~ on ~he appropriate ~oc~n~ o~ ~1~1e and t~led ~h ~he Coun~ Record~
D~vLelon.

Natural l~a~on - ~an~ ~he loce~lon o~ ~hose channel~, s~ale~, and o~her ~n-

Nanm am ~pproprlmte.

Nw develo~n~ - Na,o the foll~in9 activities: land dimturbLng activities,
e~uc~u~al develo~n~ AncludAn~ �onstruction, installation o~ expansion
buAZdAn~ o~ o~her ~uc~urel creation of ~rv~ous eu~aceel Class XV - 9enema1
~o~ee~ prac~Ace~ ~ha~ a~e �onversions fr~ ~A~e~ land ~o o~her ueeel and
Bu~AvAaAon and ~ho~ eu~AvA~Aon of land as defined An R~ 58.17.020. All o~he~
~o~ee~ practices and �~cAal agriculture are no~ �onsidered n~ develo~n~.

NA~a~e (~) - A ~om of ni~r~en ~hAch ~ an essential nu~Aen~ ~o plan~. X~ can
cause al~al blue An wa~e~ A~ all o~her nu~Aen~ are p~eeen~ An su~fAcAen~
~an~A~Aee. X~ 1~ a p~uc~ o~ bac~erAal oxidation o~ o~he~ fo~e o~ nA~r~en,
~he a~aphe~e du~An9 elec~AcaZ a~o~ and ~ fer~AIAze~

NA~rA~Aca~Aon - The bAoch~Acal oxidation proce~s by ~hAch ~nAl~ As chan~
~o nA~A~e~ and ~hen ~o narrates by bac~e~Aal ac~Aon~ �ons~An~ o][ygen An ~he wa~e~.

~A~en, AvaAl~le - Usua11~ ~nA~, nArrAte, and narrate Aon~, and
¯ ~ple ~Ane~ avaAl~le ~o~ plan~ 9~h. A ~all ~ac~Aon o~ organic o~
nankeen An ~he seal As avaAlabZe a~ an~ ~.

on ~he wa~e~hed and d~ no~ ~e~ul~ ~r~ discernible, confined, o~ discrete
�onvey~cea.

No~l de~h - The depth o~ unA~om fl~. ThA~ 1~ a unite depth o~ ~1~ ~or any
�~Ana~Aon o~ channel characteristics and ~1~ �ondA~Aon~. No~al de~h
calcula~ usAn9 HannAng’s

~BRU~Y, 1992
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Pel’manent Sto~mwater ~uallty C~ntrol (P$~C) Plan o a plan which, includes Permanent
~ for the �ontrol o~ ~llution ~r~ s~o~a~er ~no~ after construction and/or

~� by ~pl~nting a ~II Parcel trom/on and Sed~nt ~ntrol Plan. Guidance on
PreParing a P~ Plan ls con~ained in Chapter Z-3 and Chapte~ Z-4.
will add a $~Fle Large Parcel ESC PI~ to ~e Guidance Manual.]

a. Very el~ - ~$ th~n 0.06 inches ~r ~.
b. SI~ - 0.06 t~ 0.20 inches ~r hour.
c. M~e~a~ely al~ - 0.20 ~o 0.63 lnche~ ~r ~.
d. ~ere~e - 0.63 ~o 2.0 inches ~r hour.
e. W~erately rapid - 2.0 ~o 6.3 inches ~ h~r.
~. Rapid - 6.3 ~o 20.0 inches ~ hour.
g. Ve~ ~apld - ~re ~han 20.0 inches ~ ho~r.

~ble eoll~ - $o11 ~teriela ~/th a 0ufflcien~ly rapid Infiltration

Pe~son - ~y individual, ~rtnership, �or~ration, association, organiaa~Aon,
�~ra~ive, ~blic or munici~l �o~ra~i~n, e~ncy ~ ~he #~a~e~ or 1~al
9ove~nt unit, hmver

~rviou~neae . ~elat~ to the l/~e and continuity o~ void ~co~

~sticide - A general tem us~ to deeeri~ any substance - usually cheats1 -

~ung/cidee, and others. Nany of these substances e~e ~nufacture~ and are not
naturally ~ound An the enviro~n~. Others, such a8 pyreth~,
which ace exttac~ ~ plant~ and

~ - a ~aeure of the a1~Iinity or acidity of a substance ~hich
~aeurin9 the �oncentration o~ hydr~en ions An the substance. A
indicates neutral ~ate:. A 6.5 reading ie slAgh~iy acid.

PhYei~:aphA� . Cha:acte:ie~ic~ o~ the natural physical envi~n~ (includi~
hails).

Plann~ unit develo~n~ (p~) . A a~cial classification au~ho:i=~ An
o~dinance:, where a unit o~ land unde: �ontrol o~ a single developer
s variety o~ use: and densities, eub~ec~ to ~evLew and approval b~ ~he local
governing ~y. The l~a~ions o[ ~he ~one$ a~e usualiy d~id~ on a case-by-ca~

Plat - A ~p o: :ep:e$en~ation o~ a su~lvieion eh~lng the division
~:cel o~ land ln~o lo~s, bl~ke, attests, o: o~he~ divisions ~d d~lcatlone.

Plunge ~1 - A de~lce us~ to dlssl~te the ene~ o~ ~l~lng ~a~e: tha~ ~y
cons~ct~ o~ ~de by ~he action o~ ~l~lng. These ~acllities
~s~lous lining

~lnt dl~ch~ge - ~he release of collect~ and/o: �on~nt:at~ ~:fsce ~ atom
wate: ~no~ ~ a pi~, cul~e~, o: channel.

~llution - ~n~lna~lon or othe~ alteration o~ the physical, ch~slcal,
biol~ical P~o~ies, o~ wa~e~s o~ ~he s~ate, including change
taste, �olo~, ~u:bidl~y, o: ~o~ oE ~he wa~e:a, o~ such discha:ge �)~ ~y
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Riser - & vertical pl~ extending fro~ the botto~ of a ~ond B3CP that is used to

~ll ~ mhall~ ~o~nd

SCS - ~oll ~nme~vitlon Service, U.S. Depa~nt of agrlcultu~e.

SCS ~eth~ - ~ hydrol~Ic analyei~ based on the Curve ~ ~thod (National
~ngin~rln9 Hand~k - ~ectlon 4: Hyd~ol~y, August

S~PR - s~ ~tete ~nvi~o~ntal Policy

Sal~nld - a mr of the fish f~lly ~. Chin~k, coho, chum, sockeye
pink $~l~nl cutthroat~ br~k, brown, rainb~ and ateeihead t~outl Dolly Varden,
ko~anee ~nd char are ex~ple~ of eal~nid

Saturation ~lnt - In ~o11~, the ~lnt at which a eel1 or an a~uif~r will no lon~er
¯ b~o~b any ~unt of ~ater without loe/n9 an ~al ~unt.

Scour - ~oelon of channel bank~ due to excessive veloclt~ of the 1~1~ of
and sto~ate~

S~ntition - The de.siting or fo~tion st

ve~etmtion, excludln~ ~oseo and lichens, at least o~ of ~hooe ~rm have
¯ ela~lvei~ na~ ranges o~ envl~o~n~al ~e~lr~nts, such as
nutrition, ~a~u~e~ and light. Ex~ples include ~en e~ciea 8uch as 8und~
as ~11 as a n~r o~ s~cies of Carex

Sensitive ll~e stages - Sta~es during which organisms have l~ted ~blllty or
alternatives In securin9 ~he necessltie8 of ll~e, es~cially lncludin~
~ea~Ing~ and migration

Sensitive sc~b-sh~b vegetation �~unitie~ - ass~lages o£ ~y vegetation

when ~he 8to~a~e~ 18 held In a ~lescent condition ~o~ a a~cifl~ t~.

Sh~t erosion - The ~elatively unifom ~val o~ soil f~ an a~ea without
develo~nt o~ �onspicuous wate~ channels.

Sh~t~l~ - Runof~ which flus ove~ the ground surface as a thin, even laye~,
�oncent~at~ In a channel.

Shoreline de~elo~nt - ~he p~o~ed pro)act as ~e~lated by the
Manag~n~ ~c~. Usually ~he cons~c~ion ove~ wa~e~ o~ within a shoreline
(generally 200 ~ee~ landward o~ the water) o~ s~uc~u~e~ such as bullding8,
bul~eads~ ~d brea~aters, including envi~o~ntal ¯lter¯tions such as dr~glng
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V

L
This list of notations is provided only as ¯ guide to ac~e of the notations used in
th~s ro~rt. The exact doIinitkon and un~to are llatod when the a~l ~a
S~nce the s~ l~l can I:~ uaod for d~fIerent design ~th~o, the exact definition
Ihouid be obtained directly (tom the approprklto oeatkon o( the report,

& o drainage area (ml)), also tu11 crosm-sectlonaZ ¯re¯ of culvert barrel

2

~ " top ¯urface area of basin (fill, ¯lie area of pond ~)ttom (ft))

~ m lurfece ire¯ ot ~x)roul ¯lphl~t )v~nt ((t~)

~ m ~Oti~ Irel (icrel)

C - oot~t~ ~noff �~ffLcient

~ ~ 8C8 runoff cu~e

~ ~ change Ln cum n~

2D - interior height of culver~ berrel

d m avo~age ~nent ~1 depth ot a detontLo. ~

critical depth (ft)

depth of ~r~...ph.lt ~ving .to..u~.. (.t)

a mixture o~ tlptap ll[el where the ~tcent o~ ~tone b~ ~lght Is <x

designat~ friction of ~rticulatel to ~ r~v~ by a ~

U
f~nll Infllt(itlon rltm of IOli (~n/~)

infiltration rate including a safety factor of t~

acceleration due to gravity, 32.2
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V.~ ~n~ velocity of the deign Io~ l~t~c~
~’~ L

~ oet~l/n~ voloc~y of ~arge~ parti�le

y depth o~ ~1o~

basin side slo~ ra~o (h,v)

a energy c~fflclen~ ~h~ch �orrects for ~he non-un~om ~lls~r£bu~on of
velocity over the channel
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Purpose of thla Volu~-~

Thin volume o~ the ~anull provides technLcal information to help Ln �ontrolling
erosion and aedlm~ntation (ro~ new construction activltlee in the Puget Sound basin.
Detailed standards and sPeciflcationa for BMPa as well as background information on
the eroalon process and how it may be controlled are inciudeO. These BMPs are to b~
used to develop a detailed Erosion and Sediment Control Plan, as set out in Minimum
Requirement #i (~ee Chapter I-~). For a general overview o~ the entire ~to~water
progr~, please ~e~er to Chapter I-i In Volu~ ~.

The target audience Include~ ~th of~iclal~ In local gove~nt@ who are
~or a~ni~terlng ordlnance~ ~rtalnlng to construction actlvitie~, and the
develo~ent C~unity. Zn a broader menme, thi~ vol~ Im intended for
enqlneer~ and planners because mlnimi~atlon of erosion regulree go~ plannln~

disciplines.

Chapter Contenta

Chapter II-1 provides a general overview of the eroeion and eedl~mntation process
and the baeic principles by which It may ~ �ontrolled.

Chapter I~-2 explores the concept of BMP~. Seven ma~or probl~ a.rmas that are
encountered dur;ng the �on~truction process are d~ecue$ed, and the various erosion
and $edi~ntation control ~p$ that can ~ applled to each o~ theae aret~

Chapter 1I-3 contains BMPa to deal with ~llutants other than ledi~nt. Th
chapter has ~en included ~cauee many ~llutant~ ate adapted by or othe~:e
aooociated with ~edi~nt. Many o~ the0e ~llutant~ can be generated during the
construction process as a result of the u~e o~ ~troleum pr~ucts, ~ertill~e~$,
~atlclde~, and other construction �~ical~. S~ of these ~llutants may

mlnlmi~ed, and ~or those that are generated, h~ they should ~ handl~ and

Info~tion On NPDES $to~ater construction ~mit$ and the Preparation o~ an
&roalon and $ed~n~ ~ntrol (ESC) plan can ~ ~ound in Chapter I~-4.

Chapter II-5 prs$ent$ the design standards for erosion ~nd $edi~nt control BMP$.
BHPa a~e the ~an$ by which Min~um ~e~itmnt ~1 can ~ $a~ia~l~. In e~ cases
the standards and ~�itication$ o~ BMP$ are ~ce in the ~o~ o~ G~uideline$, such
seeding mixtures for cover practices. In mo$~ other~ the $~andard$ and
s~ci~icatione a~e the minim~ technical re~irmnt$. Ex~.ples include the depth
o~ sedi~nt trape, length o~ �onstruction entrances etc. S~ of the BMPe are
simple and easy to apply, such as mulching, bu~ others such as eed~ent ~nds
re, ire design by a pro~essiona1 engineer, using the standards se~ out in this
manual, ae~ manag~nt practices ~or individual ~ily 1o~ and small sites may
~ound at the end o~ Chapte~ II-5.

This volu~ of the manual wa~ ~piled by adapting existing ~nuals with advice
a technical advisory 9roup c~prised of ~ople representing local agencies and other
interested pav~ie$ within the ~get Sound basin. The ~o~ sources o~ ~te~lal
include:

(~)

R0055647



(i) ~Ing County Surface Water Manage~ent Manual, January 1’990.
(ii) Michigan State Guidebook for Erosion and S~iment Control, 197S.

(iil) S~ormwatar Management Manual (SNOKET/King Co. 208 Plan), prepared by
UR$, 1977.

(iv) Con=tructlon and ~ro=ion Control, ~Ing County Conservation Dietrlct,
Dece~ber 1981.

(v) Virginia £~osion and Sedi~nt Control Hand~k~ Second ~ditlon 1980.(vi) E~oeion and Runoff Con�tel, Clark County Conservation District~
January, 1981.

(vii) Con~tructlon Site Erosion and Sedi~nt Control In~ctor Training
Manual, CanCer for Urban Wa~er Reeoucce~ Managing, University of
Waehington, pre~rea by Loren Reinel~, ~ober, 1991.

Info~ation wan al~o drawn fr~ the Maryland Erosion and Sed/~ntat/on Conifer
Manual (1983) and the Wa~er ~ality Manual of the Ae~ociatlon o~ ~necal Contrac~oc~

T~e ~rs of ~he Technical Advisory Group lnclude~

Bob Aldrich
JiB 8all~rCi~ of Houn~lake Terrace
~ln~ Co. ~

~rgan Bradley
Bill L~rkinHuckle~h~ Indian ~ri~
Cl~y o~ Tac~

~uglaa L. Nelson
NeLl Thi~r~A~oclated General Contractor~ o~ ~A
City of Seattle

~a~h~ ~A~eck~
~ashAng~on 8~a~e ~p~. of Trans~r~atAon

Deve ~ne~r~                                 Rachel FrL~n-Th~

(Recorder)
~ashing~on State ~pt. of gcol~

In addition, ~ ~l$h to thank Ch~l~ ~lEtan~ and ~111Re~e of ~he ]~lng Count~
Conae~a~lon Dl$~rict, staff of the ~11evue S~o~ater Utlll~, end Hal Schaefe~
¯ col~y ~o~ thel~ helpful eug~e~ti~ne.

~he ~ and ex~rtl~e ~eadll~ given b~ ~he~e ~ple has ~n of �on:;/de~le value
~hen pre~in9 ~hi~ vol~ o~ ~he manual and i~ gra~efully ackn~l~;~.

Pm~e~ B. Bl~ch, Helen ~. Pre~ele~ and Pa~wick D. Ha~l~an
c~pile~a and ~dl~ora

R0055648



)

R0055649



~ro~on and e~n~a~Lon pr~uced by l~nd develo~n~ d~ages the envLro~n~ and

must ~ dr~9~. SedL~ntl ~�~ cont~nated.

Contr~ctor~, �onsultants, requlator~, and ~n~ctor~ �~n ~9n~cantly
Io~. ~hen l~nd ~ ~evelo~d, erosion ~ncrea~e~ by 2-40,000 t~ (1,2). Such
erosion la ear--ted to pr~uce appro=~mate1~ ~0 ~rcent o£ a11 sed~nt pr~uc~
th~s country (~). H~ver, using 9~ erosion control pract~ce~ can greatly
th~. ~or ex~ple, ~ ~tudy ~n Lake Tah~ Basin c~pared practices ~
cone~ruc~2on s;~ee (3). ~L~hou~ erosion con~rol, estimated Io~1 loss exceeded
bacEqround Zevele by 100-1000 ~&~. Using g~ erosion con~rol practices, loll
loe~ ~ae only d~ble background levels.

e~ay. Ree~abl£ehlng vegetation ~1 d~f£~cul~. The �ontractor
e~her ~r~ �oe~ly ~opeoLl or apply fertilizers.

* S~nt c1~0 culverts and stem o~rl resulting Ln fremont and

o~r~ ~aLl. S~ltat~on sloo decrea~e~ ~1~

* ~llldee cause d~age on-lira and o£~-Ilte.

e ~tentlon facilities ~11 rapidly w~th eedl~nt 1no’teasing cleaning

e XnftltratLon devAcel ~y ~�~ cl~ged. ThAI hal ~n cLt~

~ ~o~ cause o~ ~heL~ ~aLlu~e.

~�~ �over~ by wa~erlilies or weeds. Increased :nutrients may cause
algaZ bl~m, which deplete oxygen and can lead to £11h

e ~e lose sea,he, Ace. Hany cL~£zene value clean I~:e~. An
~Al~-cl~ged s~:e~ or lame As ugly.

e ~:bAdA~y (wa~e~ cloudAness) and lus~nd~ aed~n~ Anc~ease~.
~A~s ~he ~eedAng a~A1A~y o~ a~a~Ac annals, c1~ gall passages
~sh, and reduce~ photosynthesis.

* ~tsh spavin9 Is seriously ~pac~. Clean gravels provide
for f£sh eggs and ~ a free ~low o£ yell oxygena~ ~a~er around
~;s and alevlnes (young with egg yolk still at~ach~). S~nt-
cl~ged gravel prevents luccelmful Ipa~Ing. Sed~,ntatlon foli~Ing
s~ing can l~ther the eggl or alevinel.
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STOI~TATER ~,A~AGEMENT HAHUAL FOR ~ PUGET SOU~ R~IN

~antA~y. People prefer to canoe An �lear ~re~m.
Others, who ~uZd prefer towater-ekA clome to h~, are confronted wAth a lake

c1~ged with aed~nt and ~.The com~ for reetora~Aon and mana~nt of a aAngle
lake can eam.LAy run Anto themillions of dollarm.

Reductionm in lpawning habitat, and thum reduction in aal~n and trout pr~uction,
cauee econ~ic lo~eee to $~rt$ fiaheriea and traditional Native ;~rican fisherie$.

2

When lost, natural production As ~eplaced by hatcher~ ~r~uction. The ~ublic incure
e~n~e$ ~or conetructlon, o~ration, and maintenance of hatcheriee, and lo~ee the
natural ~r~uction which many ~o~le �on~Ider

Mo~t ~antlfiable are the maintenance costa o~ man-made ~tructurea and haters.
Increased maintenance i$ nece~aary for culvert~ $to~m ~ewer~, ~etention/detention
~acilitie~, ~am~, rive~e, and haters. Har~ maintenance, for e~ple, i$
e~nelve. T~e Seattle District o~ the ~.S. Army ~orpe of ~ngineer~, which
about one-third of the ~intenance dredging in Puget Sound, cu~rentIM budget~
~706,000 yearly ~or direct co$t$ of dredging. Thi~ does not include administrative
and other a~eociated co~t$. Total yearly coete for d~edging and a~ini~tration
the ~or~a, the ~orte and othe~e ~ne into eeve~al million dollare. ~ citM,
etate, and ~eral ta~aTer~, ~ all ~aM ~ theee ~.

Xm~ct Prevention                                                                                          ’

¯ he probl~ IAe~ a~ve make A~ Am~ra~Ave ~o m~n~mA~e erosion on �one~ruc~Aon
¯ A~ee. T~Ae A~ achieve4 ~hrouqh con~rol of runoff. Enowled~e of ~he erosion and

2
ae~A~n~a~Aon procees As helpful An un4ers~andAn~ ~he role of BHP~ An runoff

SeA1 ero~Aon A~ ~efAne8 as ~he r~val and lose of seal by ~he ac~J.on of wa~er,
qravA~y, or w~nd. ThAe ~ec~Aon deal~ prAncApaZl~ wASh ~oAl erosion caused by
force of fallAn~ and fl~An~

The erosion proceee Ancludee ~he de~ac~n~ an~ ~rane~r~ of ~oA1 particles. ~he
force of ~aAndrope fallAn~ on bare or sparsely ve~e~a~e~ eel1 de~aches
par~Aclee. Wa~er runnLn~ alon~ ~he qround surface packs up ~heee particles and
carrAe~ ~h~ alon~. A~ runoff Anc~eese~ An velocity and concen~a~Aon~ A~ de~ache~
~re seal particles, cu~e ~AIIa and ~ullAee An~o ~he seA1 surface, an~ adds ~o

Z~-1.2.1 ~s o~ Wa~er ~ro~lo~

~s of ero~Aon caus~ by fallAn~ and fl~An~ wa~er a~e 111us~ra~e~ An FA~e XX-
1.1; ~hey include ~aAndrop, shee~, ~All and ~ullM, and s~e~ and c.hannel erosion.

1. Raindrop ~roaAon: ~o~Aon reeul~An~ fr~ ~he dLrec~ ~c~ of fallAn~ drope
of ~aAn on ~oAl ~r~Aclee. ~hAs ~pac~ dAsl~e~ seA1 particles so ~ha~ ~hey
can ~hen ~ easily ~rane~ed b~

2. Sh~ ~roslon: ~he r~val of a laye~ of exceed surface ~ol:L MF ~he action
of =aAnd=op ~pla~h and ~noff. The wa~er ~ves An b~oad sheets over ~he
~d As no~ �onfined An ~11

3. ~All and Gu11F ~oaAon~ ~ ~nof~ fl~e A~ �oncentrates An rL~le~s,
~r~ve8 ca11~ ~Al1~ into ~he 8oil surface.

X~ ~he fl~ of wa~e~ A~¯ uf~AcAen~, ~11~ may develop An~o ~llAes.

r

ii-1-2 ~BRUAR¥, 1992

R0055651





STOR,MWAT[Iq N, AJ, tAGIs:.t, tZNT /q,A~AL FOR ’tHE PUGLe’T SOUN~ R~$N 0

Figure ZZ-I.1 ’l’~/pem of l:roaion
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STOI~WATER I~NAGEM~NT ~NUAL ~OR THE PUG~ SOUND ~IN

S~o~ ori~ntatlo~ i~ alms a factor in ~te~inln~ ~ro~ion ~tentlal {~i~re
For ox~ple, a ol~ that ~ces ~outh and contain~ droughty so~i~ may have ~uch

~c~o=~ In determining the ~ount~ of ~uno~ pr~uced. A~ ~he volume ~nd/o~
v~ioczty of runof~ zncr~a~e, the capacity o~ ~unof~ to detach and tran~rt

Where ~to~ are fre~ent, Intense, or of Zong duration, erosion rilkl ~re high

r~In~ll, h~lp to ~e~ne the high erosion ~i~k ~rlod o~ the year. Z:~ Precipitation
~li~ ~ ~no~, no erosion ~ill t~ke pi~c~. Zn the ~prlng, however, meiting
add~ to the runoff, ~nd erosion ~tential wi~i be h~gh. Because th~ ground i~

Th~ Puget Sound basin and ad3acent ar~a~ v~ry ~iqnificantiy ifl ~torm intensity and

patterns In thi~ area indicate that ~to~m$ occur, on the average, every t~ days

ZI-l.4 ~SIC PRINCIPals A ~y

Fr~ thle brief dlmcummlon of the erosion process and the factors that influence
erosion, seven ma~or principles of e~osion and sedi~ntation control can ~

1, Plan the ~mvelo~nt to fit the lira,

2. Mingles the extent of the diltUr~d area and duration of

3. St&b~l~ze and p~otect d~mtur~ steam am l~n am ~l~bZe.

5. P~otect d~tur~ a~eal ~

6. Retain led~nt tlthkn the �or~kdor o~ l~te

). Zmpl~nt a ~ho~ough maintenance and folly-up pr~.

£~ch o~ these pr~nc~plel ~s d~lcums~ ~1~ ~n ~e detail.

1. ~lan the Develo~nt to Pit ~he Pa~t~�ula~ ~o~aphy, So111,
Patternl, and Natural V~etation o( the Site.

Detailed designing should ~ ~ploy~ to a~sure that roa~aya, buildings, and
other ~anent ~eature$ of the develo~nt confo~ to the
characteristics of the site Large graded areas should ~ located on the
level ~rtion Of the li~l    ~eas lub3ect to fl~ing should ~ avoid~ and
fl~dplainl lhould ~ kep~ free fr~ filling and o~he~ deyelo~nt. ~lal
wi~h s~eep slo~s, e~odible so~ls and sOill wi~h severe l~i~a~ions for the
in~ended ules lhould no~ ~ u~ilized wi~hou~ ove~c~in~ ~he
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throuqh sound snq~neer~nq practices. ~or ~nstance, Zonq steep sZopes can be
b~oken by benching, ta~raczn~ or construc~n9 d~ve~s~on |~ructures (see
Chapter II-2.).

zelect~nq s s~te suitable by ~t~ ns~re for a specific proposed ect~v/ty,

2

ra~her ~hsn atCempt~n9 ~o modify a s~e ~o conform to ¯ proposed aC~[vLty.
Thi~ k~nd ot plann[n9 can be more easily acco~pl~shed ~here there Is a 9eneral
land use plan based upon a �omprehensive ~nven~ory of so[Z~ ~s~er# and o~her
related resources.

2. HlnAmLxe the Extent of the Area [xposed at One TAme and the DuratAon Of
[xposure.



Y

L

Figure IZ-l.6 Rainfall Characteristice Help to

Determine Amounte of Runoff                                                     ~--
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STOR"i~AT£R llUt’NAGEH’Eh"~ N-I~UM., liar THE P~ ~NDI~ZN O

~re Z~-1.6 R~Lnflll Ch~r~c~erLe~Lc~ Help ~o
De~e~Lne ~n~l Of RunOff

an ~x~ple of applying this principle ~uld ~ to ~ar~ a ~outine "end of day check"
~o make sure ~hat all control practices a~e ~cking p~o~rly.

(1) VLrginia SoL1 and t~ater Coeea/ssion, Yiroinia £rosLon and Sed/men~
Control Hsndboo~, Edition 2, R/chnx~nd, VA, 1980.

(2) N.G. t~olmon, and A. P. Schick, Water ]~tlourctl ~tltSrch, 3:451-464. 1967.

(3) Charles A. White and A. L. l~rlnkl, ~and

Knvi~o~n~al Pro~ec~lon Agency PubLication

(4) Alex Sumar/, Seattle Die~ric¢, U.S. A~y Corp~ of lng/n~rl, ~rlonal
�~unication.

(S) PSSDA, .
d e    a

Corps o{ [ngineern, seattle Dle~rlct; U.S. [nvi~o~en~ai Protection Agency,
Region X; Washington S~ate Depar~n~ o~ Natural
Deplr~n~ of ~�ol~y, January 1988, pp.2-4.

(6) #.H. ~l$�~ler and D.D. Smith, ~~

~ Agricultural Hand.ok NO. 282,U.S. Dept. o~ A~icul~u~e, Washington D.C., 1965.

(~)

(8)

~PA 430/9-73-007, 1973, p.41.

d
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J

1992

R0055660



V
O

BES~T KAHAG~4Z3(T PP.ACTICES FOR PRO~ ~S ON

T~ Or ~

~-~.: .~s~ ~c~,~ ~c~s ..............xx-~.~.: ~o~ ~s ...............
xx-~.~ s~o~s .

EROSION,z-==.~ s~o~:::::::::::::::::::::"
II-2.2.4 STRU~U~L S~P~ STABILIZATION M~ASIJRES    ,     . 7II-2 2.5 ~U~Y

S~R~S ~D ~R~YS ................ 14

I1-2.3.3      SU~Y 16
II-2.4 SURFACE D~INAGEWATS ................

II-2.4.1 G~E ~TROL STRU~URES .........
II-2 4,2 SU~Ry

II-2.S ENC~S[D D~ZNAGE~ INLET AND OUTFALL ~NT~L ....
II-2.5.1 D~IM INLET SEDIMENT FILTERS .......
II-2.5.2 EHCLOSED D~INS AND SEDIMENT BASINS .... 18 ~ 2zz-~.s.3 su~.~ ..................

I1-2.6.1 EX~SED SURPACIS ............. 18ZI-2.6.2 PAVED SURPASS

.................. 22

II-2.8 ~JACE~ ~RO~ERTIES ..................

II-2.9 ~FE~N~S ...................... 29

Construction ................. S
FI~I I1-2.2 Mln~ Temerity Melsure8 Can Be Made Pel~nen~.

6F~ro II-2.3 Divere£on Control Measures .......... 8Fi~re II-2.4 DL~erJlon Control Measures .......... 9Fi~re II-2.5 S1o~ I0F~re II-2.6 Use of Re~aln~n~ Walls ............ I0Figure II-2.7 Slo~ Roughening ............... 11Figure II-2.8 MaEural Vege~a~Ive Fil~er S~rLps .......
Figure II-2.9 Se~ing Meshes .................
Figure II-2.10 $Io~ Drain .................. 15Figure II-2.11 S~re~ CrossLn~ ................ 15Figure II-2.12 Riprap Reve~menE Can Help ~o M~nimize
Figure II-2.13 Check D~.
Figure II-2.14 Proof Cons~ruc~ion of , Check D~.
¯ L~rl II-2.~5 ~tof~ll Through ~pLcll ~in~nt

Balin ..................... 20
Figure II-2.16 De~en~ion Basin ................ 21Fibre II.2.17 Inle~ S~en~ Trap ............... 24Fibre II-2.18 S~ Fi1~er for Drain Inle~ ........... 24

R0055661



2

6

R0055662



II-2-1 FEBRUARY,    1992

R0055663



T~ble II-2.1 Categorieo, ~x~pleo and E~fec~ivene~o
(adap~ [r~ Re,nell, 1991)

SA~e DesA~n an~ Cone~:uc~Aon

Duo~ Con~rol

SlOe and Dr~Lnage Way S~sbLIL~s~on

StabLILged Construction gn~rance"

BA~nqLneertn~ Pro~ec~lon of Very

S~ruc~ur81S~ro~snk Protec~Xon

FI~ DLverokon

:n~e~cep~or 9~ke and 8~1ee

~vel Spreader
PI~ $1o~ Dre~no

~erland rl~ Hanegmnt

a~ofLltor~ (s~ Chapter XXX-6)
T~rary Se~Lng ot Str/p~ ~eao
Pe~anen~ SeedLng~

~ulchLng and ~attkng~
Plao~Lc ~ve:Lng
8~d~ng~

TopeoLILnq
Znle~ Pro~ec~Lon
~le~ Pro~ec~Lon
Check D~j~

Surface R~ghen£~

8~n~ TrappL~

FLI~o~ Fence~

S~ra~ BaLe BattLer~

Gravel FLI~or ~m
S~nt Trap~
S~nt

gffectlvene~m ~tln~8 (~r~ the King ~unty ~n~e~at~on

M~era~ely Effe~l~e ~

~aot gffe~Ave ~



STORJ,(WAT~R I~tJ~AGEH~KT HAHUAL FOR ~K P~ET S~D

Prel~Ina~ results indicate tha~ the ~or reason for ~p failure 18 ~r
~In~@nance. ~MPs should ~ Ins~c~ed regularly, ~r~ic~larly before, durlng~ and
after s ma~or s~o~. S~ciflc ~in~enanc~ re~Ir~nto of individual ~Ps are dealt
with In Cha~er II-5.

II-2.1.1 Prob1~

The r~ainder of thi~ chapter will excise partlcul~r probl~ aria8 of the con-
s~ruc~ion si~e (such as slo~s or surface dralnageways) and will descri~ which
~ot alleviate probl~s assocla~ed with each area. The areas aro~

2. Stre~8 and

3. Surface Drsina~ayo

4. Incloe~ Drlinage Inlets and

S. Large, Flat Surface Areaa

7. kd~acen~ Pro~r~/ee

a listing o~ the ~Pm and the probl~ ares, or areas, they are ap;propriate
presented ss a ~nlfo~ �~inq syst~ in Table II-2.) at th@ end o( thlm chapter.
This has ~n IntrUsted to prate uniformity In th~ s~clficatlon and pr@m~ntatlon
o( BMPs on [romion and S~di~ntstlon Control ([~C} plans. [sch BHP has
assigned a s~clfi~ n~r, �~@ and

asslgn~ n~rs mho~Id ~ used to identify BM~S in the narrstiv@ or other wrlttsn
~rtionm of th~ plan, ~hile the practice s~ol mhould be used to id@ntlfy practices
on the ~p or mite plan. Yh@ BMP can b~ ~rth@r defined to Indlc~,ts whether
pro~s~ as a t~ra~ or ~anent ~amur@ b~ using th~ notation "t" or "p-.
@x~ple ~p m ~ansnt soddingl STt - tsm~rary sedi~nt trap. Th~

Maryland. We ho~ ~hat ~he 8yot~ will ~�~ widely used me that ISC plane will
~c~ ~e unl~o~ 4rid underm~anda~le ~hroughou~ ~he ~get Sound ba~ln.

No~e: The ~rican Society of a~ricul~u~al Zng~neera (AS~) Is pressing to
m~nda~dize mappln~ a~lm for eromion and medimen~ �ontrol structures and
practices. These ~1~ diffe~ m~wha~ fr~ ~home n~ in ~him manual, am they are
baaed on another resource. Since those ~1~ are still In the discussion
~ have chosen to continue to use ~he p~actice ~1~ found In ~he Virginia manual.

Slo~a greatl~ increase ~he ~tential for erosion. As ~1o~ length and
increase, ~noff velocity increases This increases ~he capaci~ of wa~e~ to detach
and ~anm~r~ moil pa~icle8. Stee~ mlo~m umua11~ have ~aa~er :~uno~

M~Ifyin9 a slo~ by clearing existing vegetative �ove~ also increases its
~Ine~ability to e~osion. V~e~ation slows down ~unoff velocity and ~
hold soil pa~ticles in place. Vegetation main~aina the soil’s capacity to ~$o~b
P~ecipi~a~ion. ~he ~oll~in9 condi~ion~ indicate a need [o~ s~cisl care when
~ifying o~ �~eating a $lo~:
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1. Ext¯nlive length.~

2. Moderate to extreme ate¯phase. (greater than about

3. High ¯oil erodibilit¥.

4. Difficulty of reestabllahing vegetative cover.

Vegetative atebilication, diversion me¯auras, a|ope drain¯ and al,ope atabilization
meaaurel may counteract problecl crea~ed by modifying alopea.

ZI-2.2.1 Veqe~atlve $~abiliaa~ion Techni~Jel tBHP$ £1 I0, £I.15, £I,30, E1

Vegetative Buffer Strips

Haintalnlng a natural vegetative buffer or filter strip a~ the ba~e of a slope
retalne aediment on eite and la the Ereferrf~ method ~or control of eroaion. If the
natural vegetative cover la left0 other cover techniques auch aa mulch or plaatlc
covering wlll not have to be uled. Undlaturbed vege~a¢ion ia by far the beat method
to maintain unatable alopee, If the natural vege~atlve covering mue¢ be
methode auch ae placing cod etripa at Intervala along the £ace of the ¯lope aleo
help (~lgure II-2.8). ~heae me¯¯urea help ¯low runoff, trap ledlemnt, and reduce
the volume of

Graas or graaa and l¯gumea ¯re the molt commonly uaed plant material for
elope¯. Plant¯ are uau¯ll¥ establlahed in on¯ o~ three wa¥l (Plgure

1. Hydro-aeeding: ¯ mixture of aeeda, f¯rtili:er, and water la ¯prayed on
elope. ~ mulch and a mulch tacking ¯gent can alao be applied. ~hia method
effective ~n larg¯

2. Standard aeedlngx Seed i¯ drilled or broadcaet either mechanAca11M or
hand. A cultipacker or ¯AJ~ilar tool ia ~aed after eeeding to make ~he eeedbed
firm and to provide aeed covering. The proper timing of ¯e~|ing, mulching,
and watering la important ~or area¯ aeeded An this manner.

3. Sodding: Sod straps are laid ¯cross the slope and An thia way in¯tent cover
la provided. Sod ahould be placed on ¯ prepared bed and pegged on steep
elope¯. Watering Aa important. Thia method Aa effective and Ae often used on
ateep alope~.

& dike, ditch or ¯ �ombina~ion dike/ditch can divert ~nof~ from the face o~ an
expoaed elope. For short elope¯, placing the~e diver¯ion me¯¯urea at the top ~orka
well. For Longer elopes, placing the dike¯ or ditchea acroaa ~he elope at interval¯
ef~ectively reduce¯ elope length. Temporary diversion¯ muat re~ain in place until
elope¯ have been Permanently reatabilized.

Diver¯ion ditches can be bare channel¯, vegetatively atabill¢ed channel¯0 or
channel¯ lined with a hard aurface material (Figure II-2.3). To detemine what
and deaign ie appropriate ~o~ each aituation consider the

.1. The amount of runoff to be d~verl;ed.

2. The velocity of runoff An the dive,lion.

~ Aa a general ~ule there will be a potential hazard if slope length¯
exceed the following= O-Tt - 300 feet; ?-15t - 150 feet; >15t - ~5 ~eet.
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SECTION OF DIVERSION AT TOP OF: SLOPE

Diversion_: Intercepts
stormwater runoff

¯-,,,~’/% Newly seeded and mulched
,~-~ 8lope protected by diversion

~ /     Stable ouUet
DIVERSION OF CONTROL MEASURES CAN INTERCEPT
STORMWATER RUNOFF BEFORE IT REACHES SLOPES
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untreated railroad tie retaining wall~

RETAINING WALLS USED TO RETAIN EXISTING VEGETATIVI-" COVER

Figure II-2.6 Use of Retainin9 wa118
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~~.~. dlrectton of flow

select crossing at a point where
streem restriction is not e problem                            tempororf culv,ert

CONTROL STREAM CROSSING POINTS

Figure 1I-2.11 Strea~ Croselng
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11-2,3.2 Sediment CQntrol Mea~urem (BMPI ~2.60, E3,10 throuah 3,401

The ~Lcmt emment~ii mtep Ln preventing med~nt II~ entering ltce~m end wate~ym
zm to contro1 ecom~on on construction mztem. A lecond necemm~cy ltep Ln
control ~ to trap ~ed~nt that ~ t~an~rted by ~unoff before it ~e&che~

To trap ~edi~nt, the runoff must be detained for a ~ufficient ~rlod o~ ti~ (up
40 hours or longer] to allow the ~u#~nded ~oil partlc~B to @ettle out. The ~ount
of sediment which i~ de~ited wili de~nd on the ~ed at which runof~ flow~
through the medi~nt trap, the length of time t~at ~unof~ i~ d@tained~, and th~
and weight o~ the ~o11 ~article~ which are in ~u~n~/on (6).

Several techni~es are available for �ontro11Inq the ~ount of Bedight which
roaches stroama and waterways. Vegetative ~iltor stripe (preferably et~ip~ loft

filter out ~edlment. Check dam~ can al~o be constructed in drainageway~. Check
d~m$ placed at regular Intervals within a drainage channel are a tem~)rary
control meaeure that i~ eaBy and econ~ica1 to conatruct (Figure 11-2.13).
are constructed of bag~ filled with ~agravel or crushed rock and 8tacked In an
interlocking manner which is designed to trap #edlment and reduce the velocity
flow. Bag~ filied with ~aqravel tend to fliter the water. ~hey do ,,st
block the ~1~ llke eand~illed

th~ bott~ of thm d~inageway and c~pactlng ~xcavated moll along the

Stre~ may al~o be protected fr~ increased eedi~n~ load~ by trapping ~unof~
sediment basins or ~nd$ before 1~ is ~elea$ed into $tre~ channels. In addition
trappin~ ~edl~nt, the~e baein~ are designed to release runo~ at noneroslve
Such sealant baein~ can be �onstructed b~ excavatin~ a pit or by �onstruction
~un~nt (~lgure II-2.1S).

Sedi~nt �onsist of an earthen d~, ~chanical ~plllway (includingoften

ba~ln~ should be �~pleted before clearing and g~ading begin. They are generall~

ba~in~ muet ~ stabilized. In many develo~nt~ these t~rary ~edl~mt basins
~ converted into ~rmanent retention/detention basins (Figure II-2.16).

ZZ-2.3.3

protect stre~s and wate~aym fr~ erosion andThe t~

vegetative or mechanical control techni~es. Deciding which ~thod Is
appropriate includes factors such as the volu~ and velocity of water in
th( mtr~, thm ((~di~nt ~nd mh¢) o( the mt(¢~, end ~mint~nmn(~ o(

2. S~ntatlon control BMPm: It Im necemsary to prevent sedant fr~ enteri~
strew8 and wate~ays and this can be done by usln~ vegetative ~Ilters ~d
aedi~nt traps or basins and check d~a. Sed~nt trap8 and basin8 ca~ ~
either tem~rary or ~anent. Sediment trap~ are usually tem~ra~ and
removed and f£11ed in after construction. Fe~anent Bedight ~nd8 may
a part of the final develo~ent in the fo~ of Fnds or small lakes. These
~nds can ~ attractive after develo~ent is
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Su~ece :uno~f, and ~noff ~ntercep~ed by e:os~on con~:ol ~as~:eo such
diverolons, muo~ ~ collec~ed by dra~na~ay8 and le~ ou~ In s~abillzed area0, 8~om
e~ers, o~ oedi~nt baolns. The design of theoe d~slnag~ay~ ensures that
t~ano~ted without ~iok o~ erosion o~ flying. Unless 8u=face d~ainag~ayi a~e
ade~ately demigned, conmt~ucted, and maintained, they can ~c~ a ~3o~ mou~ce
medi~nt ~llution.

Develo~nt mhould ~ planned to maintain and utili:e the naturally etabili,~
d~ainagewaym that e~imt on a site. Inc~eamee in ~unoff vol~ and velocity ~caume
of changes in moll and mu~ace �onditlon~ du~ing and afte~ �onmt~ction muet
antlcipat~ and controlled to the maximum e=tent ~meible. Where the capacity
the natural mite d~ainage channelm le e=ceeded, additional capacity, etabili=in~
vegetation, and/o~ mt~cturai ~amu~ee may ~

All.able demign velocitlee vary with moll �onditlonm, the cha~acte~ of the cha.wel
lining, and anticipated runoff velum, formulae and techni~es for dare.Awing
~unoff fl~, channel creme mectionm, mlo~m, etabili=ing      ~    and

~OV@ r 8 ~velocity a~o dlocuosed in Volu~ III, Chapter III-2 instead Of ~his volu~ ~0 ~void
dupIica~i~n An

II-2.4.1 Grade C~n~:ol

?o reduce the velocity of runoff An d~ainageways, a variety of grade
structures can ~ used. ~hese s~ruc~u:es can ~ either ~rary or ~manent
de~nding on ~he long-range re~i:mn~: ~o~ the aide. PA~ drops and d:op
spillways can ~

Erosion and s~n~a~lon fr~ ou~face runoff can ~ min/m/:~ through

1. Grassed warm.aye: These channels may ~ 8tabil/~ ~h~ough :~Lng and
mulching or wi~h o~, and are ~he pre~e=red ~o~ of conveyance.

2. ~Lned channele: ~Lned channels should ~ us~ where wste: vel~LtLee are
high, bu~ a=e an undesirable alternative ~o graoo~ water~ayo,

3. Grade �ent=el structures: In o~ cases, grade control structures ate
necessary ~o :educe runoff velocity ~o non-e:oeive levels. Care should
~aken ~o ensure the p:o~ec~ion o~ channel 8ides and

¯ he capacity of v~etat~ d:ainage channels may ~ exc~ by the increases An
:unof~ caused by construction activities. As a result, vegetativel~-lin~ channels
~y ecou: and e:~e. ~ncloeed ~to~ sewers can sa~ely convey ~no~f of high
�oncentrations and velocities; ~hey can also serve ~o decrease the velocity
:uno~f and :elease ~ at p~e~e~:ed ~a~e$ o~ fl~. The ~oll~ing ~acto:$
conside:~ An de~e~Aning when ~o use a s~o~

1. ~ethe: o: not existing enclosed sto~ e~s a:e avail~le within
:eason~le p~ox~A~y ~o ~he si~e o: i~ ~he:e As a natural outlet
avail~le.

2. ~at the actual size o~ ~v~ a:ea: As and wha~ the :a~io o~ ~
a:eas As to v~etated a:eaa.
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PROFILE THROUGH AN EXCAVATED SEDIMENT BASIN

~̄. ~

trash reck ~ diet     eme~ s~w~

f
water is retired, velocity ~/
is sJowed & larger particles ~pe~orated r~er pipe nprlp to
s~k to ~e bosom

privet

PROFILE THROUGH TYPICAL EMBANKMENT SEDIMENT BASIN
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mroao w~l~ not ~ ~nent~y mtab~zed within roc~nded t~ l~m~to. D~voro~on~
mod~nt barriers, or trm~m conmtructed on the ~or ~dm of ~argo d~mturbed
¯hould ~ umod to ~ntorce~t and collect med~nt.

R~htm-o~-wmy and ~k~n~ mrem~ that are ~n~ p~opa~od fo~ ~y~ must ~ p~otoctod
~ rainfall and runoff. D~ver~ion~ ~hould ~ �onmt~uc~ ~o protect tho~e ~ro~e
tr~ runoff ~fore clearing and grading ~in.

Areas tha~ are ~ing pre~red for paving ~hould ~ pro~rly c~�~ ~cau~e
c~pac~ion make~ ~he e=~$ed surface area lees vulnerable ~o erosion. Clear~
rights-of-way may ~ covered wi~h crushed aggr~ate to r~uce ero$1on. Where
rlgh~e-of-way will no~ ~ used for �on~ructlon traffic, they can be seeded
~em~rary cover.

Gravel or e~one filter ~m~ should ~ used at In~erval~ along the gradient rlgh~-

enclosed drainage oyo~ inlets. ~il~er ~o aloe serve ~o o1~ end filter ~no~
and collect oodl~nt. ~heme ~mm can ~ cromood by construction o~l~nt.

~I-2.6.2 Paved Surfacem ~8MP R3.2S1

¯ n increase In ~ved or �~pacted surface area on a site greatly increases ~he rate
of site runoff. For e~ple, a 20 ~rcen~ increase In paved area can cause runoff
~o ~re than double during a heavy rainfall (8).    In addition, the vel~lty
runoff ~ving across a ~ved surface Is higher ~han ~he velocity o~ runoff ~vlng
across en ~rea of ex~e~ earth or ve9eta~lon. Parent provides ver~ little
~eoio~lnce ~o ~low and d~l no~ lll~ any infiltration. R~noff draining fr~
~ved ~u~ace area im also o~en highly �oncentrated.

¯ he concentration of ~noff leaving paved areas la highly erosive. After
�ons~ruction 1o �~plete, ~he paved roadway itsol~ �~n oorve ~o ~ drainag~ay with
curb~ end gun,ere �onduc~xng ~unof~.~o e~clo~ed drainage oys~ lnle~o. Whore
not econ~ically feasible ~o ino~aii curo~ and gu~ter8, ~vod surface8 should
designed ~o that runof~ will ~ravel ~he shortest ~$$lble distance acro~a ~he
¯ roa8. Thil will provon~ la~9o acc~ulation~ of runoff fr~ leaving ~vod arose
high Yelocl~le~ in an~ one area.

Well-$~lli:~ draina~aye will ~ nece$$a~ to receive and ~nve~ the lncrea$~
vol~e and velocities of runoff f~ paved surfaces. Where concentrated ~1~
~no~f leave ~v~ surface areas, outlet ~lnt8 must ~ os~ciall~ ~11 8tablll~.

¯ ho ~unt of e~oelon on ~lat and gently sloping su~aco areas can ~ $lgnifican~.
¯ ~ooion on those arose can ~ min~i:~ b~:

1. Sch~ullng do~elo~nt In phaoe$: ~ho extent o~ ~he ex~
and ~he duration o~ ex~$u~e should ~ kep~ to a min~.

2. V~o~a~vo rost~illza~ion: Pr~pt surface 8~blli~atlon with
ei~he~ ~ar~ o~ ~anent v~eta~ive cove~ mln~izes

3. S~n~ t~ape: The~ ~a$u~es t~ap sell e~ f~
eu~ace a~eas ~o~e it Is ca~i~ o~ ~he site o~ into

~eas ~Ing p~e~r~ ~o~ ~vIng should ~ pro~ec~ f~ erosion b~ the use

1. G~av~l o~ atone filte~ ~: Filte~ ~ms sl~ and ~llter
and diye~t ~no~ ~ the ex~s~
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2. ~c~on~ C~p~c~on ~educe~ ~he vulnerab~l~ o~ ~he
¯ ~gh~-of-~sy ~o erosion, bu~ ~nc~e~e~ ~he veloc~ty ~nd ~unt o~
~unof~.

¯ li~n~ the ~V~n~ o~ construction ~n~ on ~he

By Lmpl~n~Ln~ ~he �on~rol ~sure~ IL~ed ~ve, ~oL1 eroeLon on ex~e~ ~urf~ce

Borr~ areas, es~c~ally those tha~ are located off the develop~n~ ~lte, canno~

Borr~ and stockpile areas presen~ the e~ se~ of probZ~e for ~he �on~roZ oE

excavation p~ocom~. The runoff mua~ ~hon ~ convoyed ~n ~abLZl~od channeZs
otlblo dlo~oai

¯ he BMP$ u$~ to �ontrol erosion on $Io~$, such as the top of ~llke$, dive~$ion#,
alo~ drains, e~c., ehould al~o ~ used In ~r~ a~eas. Onl~ thoee eec~lone ot
~r~ area which are currently needed ~o ~up~l~ fill ~hould ~
I~dlatel~ a~ter ~he ~e~uired till hae ~en ~aken, ~he ex~sed arsa ~hould ~
¯~ablli~ed. I~ P~ac~Ical, each phase of ~he ~ o~a~lon should ~:

1.
2.    cove~e~ wi~h topeoil
3.    ~d~ ~Ith ~nont v~otation ~nd~lc~

u~ed. By P~o~rly timing the disturbance of the natural �over in the ~ area
carefully planned phases, the area of ox~od soil and the duration of ox~oure are
r~uced and, ~hero~o~e, erosion 1oBoes are

The top0oil fr~ ~ aroa8 18 striped and stockpiled for lats~ redistribution
the diatu~d a~ea. The~e e~ockpile~ should ~ located on ~he uphill ~de of the
excavated area whe~ov~ ~aaible eo that the can
should ~ shard ~nd ........ Y      act ao diversions. Stockpiles
plamtic and �;~�l~ _~e~.w~tn t~a~y cove~. The~ can al~o ~ cover~ withe~ ~ne ~t~ with a ditch ~o catch ~he

Where ~rr~ areas are off the dovelo~nt sate
sed~n~ ~ the ~rr~ ........... ~ a separate system ~or tr

-- ---= x~ neeo~    A~ter the ...... appingareas must ~ restored. Regrading to ensure pro~c drainage and to blend them~ava~io~ As �~plete,
area with the surrounding to~raphy is re~ired. Stock il
redistrAbut~ and ~nent v~etative cover establAsh~ ~ topsoil As then

XX-2.8 ~~ P~X~

The Protection of adjacent Pro~rties and wate~ays fr~ accelerat~ erosion and
sed~nta~ion As an ~an~ concern. Rele~an~ ~Ps for Protecting adjacent
Pro~rties have already been discussed under ~he previous probl~ areas. The
foll~ing IAst illustrates s~ o~ the ~Pe which can ~

1. Sed~nt

2. Diversions
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Figure II-2.1? Inlet $edLmen~ Trap
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4. Rock and wmmh~ gravel ch~k d~

S. V~et~t~ve f~lter wtr~po

T~bZe ZZ-2.2.

2
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Tahl~ 11-2. l ~’n~t~ C~n~ System I~r Erosion ~ S~im~nta(~un Control B~t~ a~ ~eir
Appl~¢ab~i~t). to Conzrol Various Problem Ar~Prohl~ Are~                                                                   ~
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¯ ource of ~he~e ~llutan~s Is leak~ vehicles. Proof ~lnten~nce o~ ~l~n~ and
Ine~alla~ion of proof ~re~ croe~ing~ will further reduce ~llu~Ion of wa~er by
the~o ~ou~ce~. ~o~ �~osslng$ ~hould ~ minimized ~hcough pro~� pl~nnlng of
access ~oads.

Guidellne~ for ~to~ln9 ~roleum pr~uc~s are a~

¯ Sto~e pr~uc~ in ~a~her-~e~l~n~ ~h~ where

¯ C~eate shelter t~ound area with cover end wind ~ro~ec~lon.

¯ Line the etorage area with double layer of plastic ~hee~in~

¯ Create ~rviou$ be~ around ~he

¯ Capaci~ of be~d a~ea should ~ 110 ~rcent o~ large~ �on~ainer.
¯ All p~oduct~ should be �learlM ladled.

¯ ~eep tenke o~ ~he ~round.

¯ ~eep Iid~ eecurelM ~aeten~.

¯ Contact local fire marshall for ~re in~omatien.

¯ ~ in~o~ation for procedures An caee of spills. Pereon~ ~rein~ An
handling $pille ~hould be on-$i~e or on call at all t~;.

¯ ~ateriale ~o~ cleaning up spills ~hould ~ kept on-site end
easil~ available. Spi11~ ~hould ~ cieaned up A~dia~e].X end the
�on~/na~ed material pro~rly die~eed

¯ S~cI~M a etaglng a~ea fo~ all vehicle maintenance
ThA8 area ehould ~ located awaM ~ al1 d~aAnage �ouree~.

¯ All etorage mhed$, dumpste~s or other ~to~age ~acilities should
~e~ula~l~ ~nl~ored [o~ leako and re~i~ed a0 neceeea~. R~ind
du~ing ~ubcontrac~o~ ot $a~e~y ~e~ing~ a~ut ~ro~t storage
handling o~

tovogot~tln9 g~aded a~oao. The ~oo of p~o~ ooil-ot~billzatlon ~ou~oo, O~nt
control, and ~to~ato~ detention structures can ~ e~foc~lve ~ano o~ koepln~ those
mate~iale out of wa~e~a~$. Only small ~un~$ o~ ino~ganic nu~len~a are
beneficial to ~he P~uctivit~ of wa~e~ays, while excess ~unts re~ui~ ~ over-
en~lc~nt (eu~ophica~lon).

Nu~tent ~11u~lon can ~ min~lzed by ~kin9 fe~llize~e and l~lng ~e~lal~ into
~he soil ~o depths o~ 4 ~o 6 inches, and b~ p~o~ ~lng o~ the application.
H~d~o-seeding o~a~lons, in which seed, ~e~ilize~$ and 1~ a~e applied to the
g~ound $u~ace In a one-step o~ation, a~e ~e conducive ~o nu~len~
than ~e conventional $eedbed-p~epara~ion o~ation$, where ~he ~e~tilize~$ and
a~e tilled into the soil. In ~he case o~ ~u~ace d~e$sing$, �on~ol can ~ achiev~
b~ applying the ~e~i~ed ~anti~y o~ ~e~tilizer in ~e ~han one o~ation. Fo~
ex~ple, an a~ea ~e~i~ing an application of SO0 1be. ~ ac~e o~ ~e~liize~ �~id
~ d~e$s~ wl~h ~u~ 125 lbs. ~ ac~e a~ ~ou~ $e~a~e t~a oye~ the
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Use o£ fertilizers containing little or no pho0phorus may be required by local
euthorltlea if the develol~ent is near sensitive water bogles. In any event great
care should be taken to use only the min;~mum ~ount of ~hoopho~ ~eed~, ~

Near sensitive our~ce ~t~ro, th~ ~ddLt~on o~ IL~ c~n ~foct th~ pH for ~cLdLty)
o~ runof~ and receiving ~ter~. Zm~r~t~on of top~o~Z L~ ~t~r th~n

generated fr~ trees and shrubs re~vod during land clearing for �onstruction O~
8~reet8 and ~/king [acil~ties, and during the installation of structures.
waete~ include ~ and pa~r fr~ packaging and building mater/als~ scrap

F~d �ontainers luCh ii beverage can$~ coffee cupa, lunch-wrapping ~r and
plaltic, �igarette packaqe~, Zef~ove~ f~d, lnd alumlnum foil �on~wibu~e a

The ma~or �ontrol ~chan~om for those ~11u~ln~l Lo to provide adeguaCe

die,eel arose. Froquen~ garbage ~e~val help8 maintain construction libel
clean and a~ac~lve manner. Waste containers should be labeZled and loca~ed in
covered area. Lids should be kep~ clooed at ill ti~8. Any useful materials Ihould
~ salvaged and recycled. For Instance, maeonry ~aa~e can ~ uled ~o~
~r~ pits; trees and brush ~r~ llnd-clea~ing o~ration$ can be converted into
~chlp~ through ~chanical chip~l and then used as mulch l:n graded
S~nitary ~aclll~iee mu~ ~e convenient and well maln~ained to avoid indiscriminate
soiling o~ ad~lcent areal. Selective (ra~her ~han whole~ale)r~val of trees
helpful In conservation of $o~1 and reduction o~ ~ waltel. Indllcr~inate
r~val o~ ~reel and other ~ne~icial vegetation ehould be avoidS.

8o~1 erosion and ~l~nt control structural capture much of the Iolid waste

the ~unt o~ solid waste des~lling the land~ca~. The extension o~ local and
state anti-litter ordinances to cover �on~truction sites l~ alas ~ viable control
~chani$m. Adherence to these regulations by �on$~ruction ~sonnel r~uce~
unnecessary littering through ca~elesane~ and negligence.

ZZ-3.6 ~ el.SO U8~ OP ~Z~ ~INQ ~U~

Many t~o of ch~lcal~ m~y ~ used during conltruction activities. Theoe ch~ical
~11u~ants include ~int$, acids ~or cleanin~ masonry surfaces, cleaning $olvent~,
asphalt pr~uc~$, $oil additive~ used for stabilization and other
conctete-cu~lng �~und~, and many other~. ~he$e ~terials ate carried by ~nt
and runo~ f~ construction sites.

~ large ~tcentage of these ~llutant$ can ~ effectively �ontrolled through
~pl~entation o~ source cont~ol soil erosion and $edi~ntation control p~actice~.
By usin~ only the tec~ended ~ount$ of these materials and applying th~ In
pro~ manner, ~llu~ion can be ~urthet reduced. As in the case o~ other
~11utant$, g~ housekeeping is the ~$t implant ~ans of co:nt~olllng ~llution.

~he correct ~h~ of disuse1 o~ wastes varies with the material. #a$h-up watet~
~r~ wa~et-based paints may go into a sanitary $ewe=, but wastes ~
paints, �leanin~ ~olventa, thinne~s, and mineral a~i~t$ mu~t ~ dl$~$~ of t~gh
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Z~-3.8.2 EHP C1.70 ~n~

Thinners or eolventa should ~ ~ d~ech~rged ~nto the sanitary or sto~

al~ernstlve ~th~a for �lean~ng larger e~i~nt par~ ~uch am high

mymt~ i( grit is r~v~ fr~ the lolution fkrmt. The wirer dilcha((ed into
m~r must not e=ceed the discharge ilmits ~et by the S~r Authority.

~all parts can ~ cleaned with degreasinq molvente which are :reumed after
or recycled. ~he~e molvente mhould ~ ~ di~chsrged into any m~r.
infection le available fr~ the Depart~nt of

~-3.8.3 aMP CI.B0 5:lll Control

Conmtructlon mite su~rvlmorm ehsll adopt a spill control plan and identify ~r~onm
re~nslble for Impl~nting the plan if a spill of a dangeroum, or ha:ardoue
¯ hould occur. Any mpill that occurm, regardless of the size and/or ty~ of

Nitionll ~eo~nme Center 1-B00-424-8802 (24-hour)

No~hwmt R~ion - M~nd 649-7000 (24-hour)
South~mt ~egion ~ Ol~pie 753-2353 (24-hour)

¯ ~/thin t~ City of ~lle~e

Stem 8 Surface #ate~ U~AIAtM 4SS-7846

U.S, ~st Guard 286-5440

S~ of the ~ant ~nents of s spill �ontrol plan

site.

¯ lmm/~ a )rmon to ~ in charge of clean-up ammimtance.

¯ Pre~re 8pill �ontli~nt and clean-up lists that are easy to fi~ and

~mt a s~ of the clean-up plan at appropriate lc~ationm.
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Id~J~AGFJ~Eh’F HJ~qU7~. J~)K T~E PUGET ~ND

* If ~he~e ~o s chan~e ~h~t ~he 8p~ll could onte~ i stem d=aLn o~ ~,
plu~ ~he ~nle~ and ~u~n of~ o~ dlve~ any ~nc~ng

Do no~ use o~raw. D~a~oe o~ ~he used abaorben~ ~r KcoZ~/y ow

e      Keep the area ~11 ven~Ale~.

XX-S,e.4 BHP C1.90 ~rea~men~ and DAshes1 of Con~Ana~e~

Con~Ana~ed ground ~a~er o~ seal ~ay ~ encoun~ere~ durAnq ear~h~rk ac~AvA~Ae~
by ~ho opal1 or lea~ of a ha~a~dou~ pr~uc~. The con~/nan~ may ~ kn~n o~
unknown. S~p1Ln~ and laboratory ~e8~8 may ~ required ~o de~e~no whether
landfall can accepL ~he �on~Ana~ed soL1. Xn o~ caoe~ A~ t~ ~oo/ble ~o
~he hazardous ~en~Aal of ~he eoAZ bM aera~An~ A~, for ex~p~e. ~cal health
departments can ~upply ~he necessary procedure~. PrAva~e ~Arm8 can al~o ~
�onsulted ~or die.oil.

~he N~el ~o=~cs Con~rol Ac~, Ch. ?0.105 R~, re~lres ~ha~ ~col~y’~ ~o=~� Cleanup
Pr~r~ be notified i~ cont~/nated ooll or ground water LI encountered dur~n~ 8
p~o3ec~.

XZ-3.8.5 BHP C 2.00 Concrete Trucka/Snrjy Wash~na o~ Exceed Aaareaa~e

e An area where the �oncrete wash can hardon~ ~ broken up, and &hen
An ~he

e W location ~h~ch As no~ subJec~ ~o surface ~a~er ~noff~ and ~re ~han
SO fee~ away fr~ a s~om draAn, o~n dA~ch, or receAvAng

e Stem drain

should be d~verted or sprayed to the sides, not d~n the driveway. Zf water
run down the drLv~ay towards the strut or skd~alk, it should ~ divert~ at the
~tt~ to s m~p or m~nt trap.

II-3.8.6 B~P C2.10 Vse of Sandblastlna G~Itm

If used to clean old buildln~s w~re lead, ca~, or chr~-bam~ ~1nts
applied, the man.lasting grits are a hazardous waste. They cannot ~ wash~ into
any s~r sysu~. Conuact a licensed waste ~nagmn~ fi~ or TSD facility.

II-3.8,7 S~ C2.20 Dis~sal of as~Stos and ~Bm

Use and dlm~sal of these ~tentlal Fllutmntm are r~l~t~ by ~th state ~
f~eral agencies. For further infection, contact:
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]~ge~ Sound AI~ Pollution Control A~ency~ 296-7330
U.$. ~A~ 442-7369

~a~hLn~on ~rt~nt o~ ~�ol~y, Hi~ard~o ~a~te ~tLon~ 449-668T
U.S. ~PA~ 442-~369

ZZ-3.9

(1) WaohLn~on Tox~cJ Co~l~on, le~er d~ Janu~ 31, 1990.

(2)    Re/nel~, ~ren, Conn~ructLon SL~e ErolLon and Sed~n~ Con~oZ

11-3-9                            FEBRU.~¥, 1992

R0055701



R0055702       I



ZZ-4.~ IIPDE| ITOKN~AT[~ I~]I~ZT~

[PA’o NatIon81 Pollutant D~achargo Elimination Syste~ Permit (NP:D[S) regulation0 ~or
oto~ater (40 CFR Parts 122, 123 and 124) ~c~ effective on Never 16, 1990.

~L~8. C~le8 and �ount;el wL~h I ~pull~Lon of 100,000 and ~rol~er ~h8~ have

w~h ~nduo~r~al activities or 8~orage of raw major,ale, and �ona’~ruct~on JL~eJ S
acres An area and 9rearer are requAred to apply ~or NPD~S ~rmi~#. Sto~ator fr~           ~1
Andue~r~al uoee ~ha~ d~8 no~ �~ An con~ac~ w~th lndu~trAal Ic~LvA~Aea or 8~origo
of raw ma~erAalo or pr~u~e, ouch as runo~ fr~ r~fo end parklng 1o~o, ~enerelly

Prohlbl~
* R~uce d~scha~ o~ 8to~ater-~rne ~llutante to the Ix~ extent

The Sto~ater Nanag~nt PF~ tha~ [�olby and the ~et Sound Water ~alLty
Authority are prepar~n~ tot the ~et Sound Bairn w~ll ~ as �ons~sten~ 88 ~ooLble
~th HPDZS referents. The thrue~ of the Sto~vater Pro~r~ ~o to d~rect the 111
�~t~ee and �ount~ee ~n the Bee~n to adopt and implant pr~r~s to prevent ~ater

n
their ~ur~sdlct~on. NPD~S ks a 8~ltew~de ~t pro~r~ ~ha~ ~col~y w111

Ua~lnleter d~rectly to c~t~es, �ounties and regulated ~nduetr~al ~acllltlee
~nclud~n~ �onstruction 8~tea.

~netructlon act~vfty lncludln~ �learln~ ~rad~n~ and excavation activities that            ~
result An the dAmturbance o~ fX~ acres or ~ro wall re.Are a ~,~At. Parcels Ie88
~han fare acres An area tha~ are part of a �~n plan of ~evelor~n~ or sale
~o~alAn~ fare acres or ~ ~AII also be re~Ared to ob~aAn a ~=~At. ~col~
an~AcApatee that at the ~n~ ~ha~ a ~A~ pro~r~ As develo~d, that cons~ctAon
aA~ee ~AII ~ covered as ~ of the baeelAne ~eneral ~A~ ~o M~ publAsh~ An
fAnal fo~ An Wu~us~, 1992. ~ce the ~At As ~AnalAzed, ~he contractor ~AII ~
r~Ar~ to send to Ecol~ a ~otAce of lnten~ ~o began cone~ctAon 30 days ~ore
�onet~�~Aon A~ ~o b~An. W~ ~hAs t~, detaAle are not fAnalA=e~.

WppIAcatLona for coverage under the ba~elAne ~At ahould ~ euM~Att~ after
~col~y adopts the ~A~ (targeted for August, 1992)~ bu~ ~fore the current
f~eral deadlAne of ~to~r i, 1992. applAca~Aons ~AII consAst of fAiAn~ a ~Z~         ~-~
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=I-4.3.1 Whs~ i~ s L:roe Psrcel ~co~Ion snd S~dlment Control PIa~

ee~nta~ion problem~ on a �onetructlon pro~ect over I acre in alto and
and illu~trate~ the ~a~ure0 which are to ~ taken to �ontrol tho0o prob~. The
plan has a written ~rtion kn~n as a narrative and an illustratlve ~rtlon kn~n
a map or ~it~ plan.

The LP[SC plan ~ould ~ an i~de~ndent entity. While It lea go~ idea to
e~osion and medi~nt control 8tandardm and m~cificatlons in contract docu~ntm, the
erosion a~d me~l~nt �ontrol plan it~el~ should ~e a ~eparate docu~nt which can
mtand alone.

A LPESC plan is re~lred for all n~ develo~nt and redevelo~ent where greater
than 1 acre of land dimturbing activities occur. See Chapter Z-2 ~or ~e
lnfomat~on on which ty~ o~ plmnnin@ 1~

II-4.3.2 What Is an "Adulate"

the Plan Approval Authority o~ the local qovlr~nt that the prob1~l o{ erollon lad
ledi~ntltlon have been Ide~ltely 4ddre~led for 4 pro~ed pro)let. The length and
c~plexity o~ the plan ~hould be c~nsurate with the el~e o~ the pro)oct, the
severity of lito �onditions, and the ~tential £or off-site d~ago.

Zn general, plsn~ for constructing s f~ h~ In s :mall su~ivision do not no~
~ a~ �~plo~ as a plan for s largo shopping center dovelo~nt or a largo
¯ u~lvl~lon. Also, plane ~o: pro~oct: undertaken on £1at terrain will generally
leas �~plicatod than plans ~or pro~octs �onstructed on ~toop alo~a whore the
erosion ~tontial le higher. ~he greatest level of planning and detail lhould ~
evident on plane ~o~ protocol which are largo in silo, directly adjacent to
¯ tro~l, other sensitive areal, or high value pro~rtiol whore damage may
~:ticularly �ostly or dotr~ntal to the

¯ ho p:~ry :e~l~mntl that dote~lno the ade~acy o£ s plan are the l:ollon and
Sodi~n~ Control otandard0 found in Minimum Ro~Ire~nt #I, descried in Chapter
2. ~ach of these ~rosion and Sedi~nt Co~trol Requirements applicable to a p~o~ect
should ~ satisfied In the LP~SC Plan unless a o~clfic variance is granted by the

s~cifically ~ul~ili all the Erosion and Sed~nt Control Retirement0 �ontaln~
within Min~ Re~Ir~nt #I unle8s an exemption has been granted by the local
govor~nt. As a guide to float, the site p~annero and plan reviewers should
the checklist contained In Section Z;-4.4.6. The step-by-step precede;re outlin~ In
this section Is rec~nded for the develo~nt of all plans.

ZZ-4.3.3 R ~arratlve Is

The narrative is a written stat~nt which ex~lalns and Juotifle~ the erosion and
sed~nt control decloion~ made for a particular project. The narrative lo
el~cially ~rtant to the ~lan Approyal Authority because It contains
in~o~ation concerning existing site �ondition~, construction lchedule~, and other
~rtlnent It,s which are not contained in a typical life plan.

The narrative i~ also ~rtant to the const~ction $u~rintendent and answerer who
are re$~n$ible to see that the plan is ~ple~nted pro~rly. It ~rovidel th~ with
a mingle re~rt which descries where and when the various erosion and
control ~o lhould ~ installS.
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BHP 5~andard~ ~nd S~ci~Ica~ion~II-4.].4

Chap~r~ II-3 and II-5 o~ thi~ volu~ of th~ ~nual contain standards and
o~ci£1ca~ion~ £o~ BHPo. These o’andardo apply within ~ho Pugo~ Sound drainage

mate, the mMcific title and humor o( the BMP should ~ clearly ~eforoncod An the

locally adoptmd technical e~uivalent o( thi~ manual) the site pianne~ �¢m ~educe
need for detailed drawingm and lengthy domcriptionm of the practlcom in the

ModifIcatlonm to mt~ndard practicom or n~ Innovative conmervatlon pract.lcom ~y
al~o be employed, but ~uch practlcem (~i~nt~l BMPm) mumt be
domc~ibod and ~otailed to the satimfaction of ~coloqy and the Plan Approval
Authority of the local govor~nt before they may ~ u~ed (~oo Section

~ediment Control

¯ Prevention of ~llutant roloamo Im subtler to ~llutant capture
5elect mourco �ontroi BMP$ ~$ a fi~mt mtep.

The proof (irmt mtop lm a mite drainage tnal~mim. Dotomine
runoff will enter, cream and exit the mite.

¯ ~l~lng ~ater has ¯ tenancy to �oncentrate In channels lnet@ad st

¯ Divert ~uno~ fr~ exceed araas wherever ~om/blo.

¯ ~xis~ing vegetation Is ~he ~:t effective erosion �ontrol.

¯ Limit and phase clearing.

found on the site ~he~ever

bu((oro and protectLng a~oao whore fl~ enters the draLnage

¯ Minimize mloM length and mt~pnomm.

¯ K~p ~nof~ velocitie~ 1~.

¯ R~uce the tracking o~ $~nt

¯ Select and Install �ontrols that can ~ ~ln~aln~.

¯ Select appropriate BMP$ f~ ChapCe~ 11-3 fo~ ~he �ont~ol o~
not associated ~ith $~n~.

~I-4.3.6 S~anda[d P~actice C~ln=

contained In thim ~nual. ~le II-2.2 in Chapte~ II-2 lists each practlc~e with
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designated n~, o~l, ~nd c~e. U0e of thLo c~Ln~ o~ot~ wLl~i result ~n
Inc~eneed uni~o~ity of plane end Increaee thei~ ~eadability to plan ~evi~e, ~ob
ou~intondon~o, and ine~cto~ ~uget Sound~ide. Since ~ho BHPO in Chap~o~ II-3
¯ ~@ no~ @i~o-$~cl~ic, ~ho~ have no~ ~n given c~oo o~

ZI-4.3.? C~D~ehenolye Sl~e PlannLn~

greyish and $ed~nt �on~rol plannln~ should ~ an integral part of the
planning process, not ~ust an a~er~hough~. The ~ten~ial for ~oil erosion should

and eedi~nt �ontrol ~a~ure$ can be mlnlml=ed If the ~l~e deelgn can be adapted to
existing ei~e ~onditions and g~ conservation p~Inciplea are ueed.
If ~hought i~ given to the design of ~ra~y erosion �ontrol devices, ~hey may
~le ~o ~ �onve~t~ Into ~anen~ faclll~le$ a~ ~ll.

II-4.].8 #he I~ ~es~nslble fo~ ~eDa~Ina a ~lan?

~he ~ne~ o~ lessee of ~he land being develo~d ha~ the ree~n~Iblllty fo~
p~eparatlon and eu~le~lon. The ~ner or lessee may designate ~one (i.e.,
englneer, archltec~, con~rac~o~, etc.) to p~epare ~he plan, but he/she retains
ultlma~e ree~n~Ibillty. I~ le im~r~an~ for the develo~r ~o �~ply ~Ith the
r~uir~nt~ of the 1~1 9over~n~ ~n~ Hinimum ~equire~nt II contslned in Ch~p~er
I-2 o~ this manual.

orate lnclu~e~

1. Conoeryation Dlot~i¢~O: ~heoe districts have elected representatives
(directors) f~ each locality. One o£ the primar~ ~unctionl ot these
di~rict~ i~ to provide alsistance to land~ne~l ~or Io~1 conservation
planning and implantation. ~he USDW-SoiI Conlerva~ion Service provAdel
�onservation di$~rict~ with ~echnical assistance. Re~uee~ for a$sil~ance An
~reparing erosion and ~edi~n~ control plans ~or a construction ~ite can
made through a

~SD~-SoiI Conservation Servi;-: ~he So~1 Conservation Service (SCS) ~rovidel
technical al$ie~ance o~ conlerva~ion planning and imple~ntatAc, n to land~e~l
throughout ~he �ount~ ~hrough local conservation di$tri�~l. In addition, the
SCS ie involved An ~oil lu~ve~l within the l~ate. Re~el~l can N
through Soil Service field o£~ice for a ~oil lu~vey en a
$~ci£ic ~Ate. ~he~e r~es~$ ~ill ~ ac~ed u~n according ~ local

II-4.4 ~-B~-~ PII

S~op ~ - Da~a Colloc~lo~

A. To~aph~
B. D~alnage
C. Soils
D. G~ound
¯ . adjacent
7. ~xi$tin9 De~elo~nt
G. On and O~-Si~e U~llltle$
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STORJ’(~ATER II~NRGEM~h~ NA~J~X~ FOR THE PUGET SOUND

S~ep 2 - Data

~. To~aph~ - Slo~ g~adien~o,
B. Drainage - ~llne existing natural and ma~ade drai~go ~to~n8
C. Soil~ - E~ibili~y (~) fac~o~s~ ~eabili~y
D. Ground Cover - Trees, grassy areas, sensitive or endanger~ v~etation
¯. ad~acen~ Areas - S~re~s~ ~oads, buildinge, e~c.

Step 3 - ~i~e Plan Develo~nt

¯ . Fit develo~nt ~o terrain
B. Loca~e �onstruction in the least critical
C. Utili:e cluster develo~n~ ~henever

~. ~tili:e the natural drainage syet~ and natural drainage l~atione
~henever ~eible

S~ep 4 - ~lan ~or ~oaion and Sedi~n~

a. Dete~ine Iimi~e o~ �lea~ing and grading
B. Divide the ~ito in~o drainage

¯      Conaider each area
C.     Select erosion and $ed~n~ �ontrol ~Pe~ ~phasising sou:rce �ontrol

v~e~atlve BMP0.
¯      Vege~ative~ es~cially buffers, preservation of natural v~etation

end tlagging
e
¯      ~naQmh~ ~asuree

D.     ~lan tot s~a~er

Itep S - Xnclude B~Po ~or the Control of Pollutants ~her Than

A. Revi~ Chapter XZ-3 An this vol~
B. Select appropriate ~P~ ~ on ~he practices ~hlch ~111 ~

¯ tep G - Plan Pr~ratioh

B.     $ito

~: ~he EP[SC plan maM ~ a subset of the Sto~ate~ S~te ~lan. ~11 detaile on
h~ to prepare the S~o~atet Site Plan and h~ the LPESC plan to tntegrat~ into
a~e p~ovided An Chapter X-3. Xn ~rtAcula~, ~t of the ~t~ fo~ etep= 1 and 2 wall
have ~n done when p~e~ing the Site Xmp~ovemen~ Plan Base Map. ~he actual
plan ie ~ o~ the Site Xmptov~nt Plan. ~11 the h~d~ol~ic and hyd:~aulA�
An~o~ion ue~ to analyze and aide the [SC facilities mu$~ ~ Anclud~ An Section
IX o~ the Technical Xn~o~tion

XI-4.4.1 S~e~ 1 - Data Collection

Invento~ the existing ~ite conditions to gathe~ in~o~ation which will help develop
~he ~$t e~Aective e~oaion and ~ed~nt cont~ol plan. The in~o~tion
should ~ plo~t~ on a ~ and explain~ An the narrative ~tAon o~ the

~. ~o~raohy - ~ ~all-scale to~aphic map of the site should ~ ~e~ to
¯ h~ the existing contour elevations a~ inte~als o~ ~ I to 5
de.riding u~n the 81o~ o~ ~he

B. D~aina~e Patte~n~ - ~11 existing d~ainage swales and ~tte~n$ on the site
a~ould ~ loca~ and �lea~l~ ~t~ed on the to.graphic map including
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STORMWATER IiARAGEMENT MANUAL FOR THE PUGET SOUND BAS]:N

existing underground storm drain pipe system¯.

C. Soils - Ma~or soil type(s) on the 01to should be determined end shown on the
topographic ~ap. Soils information can be obtained frc~ a soil survey if one
has ~een published for the county. If ¯ soil survey is not available, ¯
request can be made to a district Sell Conservation Service Office.
Coe~rclal soils evaluations are also available. Soils infore~tlon should be
plotted directly onto the map or an overlay of the same scale for ease of
interpretation.

D. Ground Cove~ - The existing vegetation on the site should be shown. Such
feature, as tree clusters, grassy ¯re¯s, and unique or sensitive vegetation
should be shown on the map. Unique vegetation may include existing trees
¯ ~ove a given di~meter. Local requirements regarding tree preservation should
be Investigated. In addition, existing denuded or exposed sell areas should
be indicated.

Adllcent At|as - Areas ¯d3scont to the alto should be de--ted on the
topographic map. Such features as streams, roads, lakes, wetlands, and wooded
areas, etc., should be shown. These features should receive special attention
during the construction pro3ect because o~ the potential ~or o:[f-slte dan~ge.

~. £xlstlna Develoom#n~ - |xlstlng buildings and facilities (if any) on-¯lie or
ad3acent to the alto should be shown on the topographic

On and Off-Slte Utilltle| - Identify all utility corridor locations, roadways,
associated clearing limits and BMPs ~or ell on-site and oft-¯lie utility
construction.

I1-4,4,2 Bred 2 - D¯t¯ Analysis

When ¯11 o~ the data in 8top I ere considered together, ¯ picture of the site
potentials and limitations should begin to emerge. Determination ~hould ~
dateline tho~e ¯reel ~hich have ~tent/al crL~Ical erosion ha~ard~. The
are o~ ~rtan~ ~Int$ to �onsider In site

~o~oraoh~ - ~he priory to~raphlc �onelderatlone are elo~ et~pneee and
elo~ length. Because of the e~ect o~ runoff, the longer and e~ee~r
else, the greater the erosion ~entlal. When the ~rcent of olo~ has ~n
datelined, areas o~ s~ilar s~eepne~s should be ou~llned. Slo~
can ~ ground into three general ranges of soil erodibillty:

O-7t - ~ eroolon
7-15t - M~erate erosion
>15% - High erosion ha2ard

the erosion hazard. Therefore, In de~e~lning ~en~ial critical areas the
planner should ~ ¯were of excessively long slo~s. As a general ~le, the
erouion h¯s¯rd will ~c~ critical If 81o~ lengths exceed the
v&luemt

0-74 - 300 ~eet
?-lSt - leO ~eet
>let - 7S feet

These distances may be shorter in areas with highly erodible

B. Natural Drainage - Natural drainage patterns which consist of o~’erl¯nd
swale¯ and depressions, and natural watercourses, should be identified in
order to plan around critical areas where water will concentrate,. Whore it is"

11-4-7 FEBRUARY, 1992

R0055709



convey ~noff over and o(( the skto to ovoid the e(~nmo end prob)~m

~ bec~ ~srt o( the ~romzon prob)~ k( th~ ere n~t pro~rIy
C~re 8ho~d ~o ~ t~en to be sure th~ ~ncre~med ~no(~ (r~ the m~te
not o~o~e or (~d tho ox~mt~nq n~t~ra~ Or&~n~qe m~mtem. Pomm~b,~e m~tom
mtor~mtor retention ~nd detention ohou~d 8~oo ~ Zocmted st the0 ~Lnt.

qround ~a~er may be encountered dur~n~ �onstruction. Construction In

~drock, dept~ to ~eaeonal water ~able, ~eabill~y, shrlnk-ewell
texture, and er~lb~li~y should exer~ a $~rong influence on land develo~n~
dec~lone.

D. Ground cover - Ground cover le ~he ~ lm~r~ant factor In te~ of
preven~lng e~osion. ~ny existing vege~a~lon which can be ~eved will prevent
erosion better than any constructed B~P. T~e#$ and o~her vegetation protec~
the ~oil and beautify ~he ~i~e afte~ construction. If ~he existing
canno~ ~ eared, consider such practLce~ e$ a~aging construction,
seeding, or ~em~a~y mulching. S~agin9 of conotruc~Aon involve~; B~abAIA~in
one par~ of Lhe ~A~e before dAe~urbAnq another. Xn ~hAs ~ay~ the ankara
As no~ dAl~urbed a~ once and ~he ~ wA~hou~ ~round cover Ao m~n~mA~ed.
Tem~rary o~d~n9 and muZch~n9 ~nvolve s~d~n9 or mulchln9 arose which ~uld
o~he~me l~e o~n.

~he clearing ILm/~l ~l199ed.

Rd~acen~ Areae - An analyoAe of ad~acen~ pro~r~Aeo should focus on awoa8
d~nslo~ ~r~ ~he �one~uc~Aon pro~ec~. Wa~or ~es whAch wAZl
d~:ec~ runoff fr~ ~he 81~e a~e a ma~o~ concern. The ~en~Aal ~o~
~11u~Aon and/or downe~re~ channeZ erosAon and de~sA~Aon ~hould ~
�onsAdered and addressed. ~he ~en~Aal ~o~ eedAmen~ de~A~Aon on
pro~r~Aes due ~o shee~ and :A11 e~osAon should also be analyz~ so
app:oprAe~e eedA~n~ ~:appAn9 ~aau~es can be plann~.

XZ-4.4.3 S~eD 3 - SA~e Plan Develo~n~

After analyzAn9 ~he da~a and de~e~AnAn~ ~he ~A~e 1AmA~a~ons, ~he planner can ~hen
develop a aA~e plan. Eoca~e ~he buAldAngs, roads, and pa~kAnq lo~s and deveZop
landscapAn9 plans ~o exploA~ ~he s~renq~hs and oye~c~e ~he 1AmA~a~Aons o~ ~he aA~e.
The roll,In9 are 8~ ~An~o ~o �onsAder when mak~n~ ~hese decAsAons~

?~ ~he develo~en~ to ~he ~erra~n. ~he develo~n~ of an area should
~a~lored ~o ~he ex~8~n9 8~e �ond~ions ~o avoid unnecessary land
and m~n~m~ze erosion hazard~ and �o8~8 and o~her env~ro~en~al ~pac~s.

B. Con~ne construction ac~v~Les ~o ~he leas~ critical area . Rny land
disturbance in highly credible areas will necessitate the installation of
cos~ly con~=ol

C. ~luste~ buildinas t~ethe[. ~hls mln~Izes the ~unt of dlstur~ area,
�oncent=ates utility line8 and connections in one area, and p=ovlde# ~e o~n
natural ~pace. The clus~e~ concep~ not only lessens the e~Ible a~ea and ~he

develo~n~ �o$~$.
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¯ ~orm ~raAn~ or �oncrete channels. The ~en~Aal tot d~natre~ d~e~ due
~o increased ~uno£~ can ~h~l be

X~-4,4,4 S~eD ~ - Plan £or ~rosAon and Sedl~n~ Con~r~l

Mhen ~he layou~ o£ ~he lA~e hal been dec~ded u~n, ¯ plan ~o �ontrol erosion and
¯ edi~ntation fr~ the dietur~d area~ must ~ regulated. The ~roeion and Sedi~n~
Control Re~l~nt$ lleted In Ninlmum ReSultant #i In Chapter I-.2 eatablleh
minimum level of control r~ired (or all

~he foll~ng general procure is rec~nd~ for ~SC control ~larming:

De~ermine llmit~ of clearina and =riding. Decide exactly which areas lUlt
diatu~d In order to acc~date the pressed construction. Pay ~cial
attention to critical area~. Sh~ all iimi~ o~ clearing for flagging An the

B.     Divide the eats into drainaae areal. Detemine h~ runoff will travel over
the sate. Consider how erosion and eedi~ntation can ~ controlled An each
small drainage area ~fore l~king at the entire eats. R~r, At ie
to control erosion than to contend ~ith ~edi~nt after At has been carried
d~nlt~e~.

~olec~ ero0ion and oedimen¢ control SMP . Irooion and ledimnt control
�~n ~ d~vxded xn~o ~hree broad ca~eqor~e~ ¢ove~ prac~cea~
practices, and manag~nt ~aourem. Cover practices, ouch am leaving buffe~
It~ipm, seeding and mulching are the pre(erred ~PI and mhould ~ ,lid ~irlt.
Structural practices, ~uch am medi~nt ~nd$ and inlet protection Ihould
implanted only a~ter cover practices are u~ed am ¯ (irmt line o( de£enle.
~anag~nt ~amurea are �onstruction manage~nt technique8 ~uch as staging
�onmtruction which, A( pro~rl~ utiliaed, can minAmise the need for phMmica
�ent(dim and ~$aibl~ ~educe

CoYe~ Practice! . ~eep in mind that the tiwmt lane of defense Am t~
p~event e~omion. ThAI Am acc~plimhed b~ protecting the moil
(r~ raindrop impact and overland (low o£ runeS( uling mmou~ce
~m. The best way to protect the moil mu~ace il to preserve the
exlltAng g~ound �ove~. ~here land dAmtu~bance As necelaary,
I~ding or mulching can ~ used on areal ~hich wal! ~ exiled.

¯ ro~ion and ~edi~nt �ontrol planl must contain proviaion~ for ~anent
l~abili=ation o£ dil~urbed area~. Selection o£ ~anent vegetation
¯ houid include ~he £oll~ing �onsiderations:

a. emtablim~nt
b. adap~abili~ ~o si~e conditions
c. aesthetics
d. ~intenance

and leas e~icien~ ~han a~e source controls. Ho~ve~, ~he~ a~e usually
necessary since no~ all disputed a~eas can ~ p~otected with
vegetation. They a~e o~en us~ as a second o~ ~hi~d IAne of defense An
me:ies with other vegetative or mtructural practicem to capture
~(o~e it leaves the site.

II-4-9                                                            FEBRUary,    1992

R00557  



V
A

Chapter II-S of them vol~. Zmpro~r ume or ~n¢dequ¢t# lnmtmllatlon

8olve.

�onmider~tionm which can ~ ~ploy~.

Se~ence �onstruction eo that no area r~aln~ ex~ tot an
unnecessarily long ~ri~ o~

b. ~ary s~dlng should ~ done i~dlateIy afte~ grading.
�. when ~s~Ible, avoid grading activities du~ing Nove~ through

Ha~ch ~Ince ~heae ~n~h~ have ~he hlghes~ ~entlal ~or

~ large pro~ec~$, ~age the �onstruction so that one area can
$~abill~ ~tore anothe~ le die~ur~d.

e. Develop end carr~ out e regular maln~enance ech~ule ~
and ~l~n~ �ontrol

t. Ph~Icall~ ~rk of~ l~i~e of land disturbance on ~l~e ~Ite
ta~, algn$ or other ~th~a~ ~o the ~r~er~ can ~ areae toprotectS.                                                                               2

g.     Hake mute that all ~rkero underotand the ~)or provielon~ o( the

h. Re~neibllity to~ ~plmnting ~he erosion and m~L~n~ �ontrol

$u~n~endentPlan ehould ~ orde~ignated~ormn).t° one lnd~vidual (preferably the ~ob

D. Pro~rtiea and witl~iyl d~mtre~ fr~ the development mite mhlll ~m
~rotected (tom e~omion due to inc(easem In volume, velocity and ~k (1~
of ito~mwate~ ~unoff.

II-4.4.5 Steo S -Include EMPm for the Control of ~ollutlntm ~h$r th(~n

~vlew Chmoter II-3 In this volant - ~him chapter provldem In(o(~tlon on
�~n conmt~uction practicem which cmume ~llutlon other than e~omion and
med~ntation. ~heme ~ange (~ nut,lent and ~mticlde control to die~mal of
solid mnd/o~ dange~oum

B. Select =r~ctlc$# which will ~ ~med on-#Itm -the
Eased on the ty~ o( ~k to ~ ~one    - " on I~te, lei. ~t the appropriate BMPI and
include thei~ ume in the narrative plan. A~eam where e~i~nt wemhlng ~y
occu~ o[ where �ont~Inat~ soils may ~ locat~ on the mite also should
not~ on the site plan.

ZI-4,~.6 Step 6 - P~e~e the Plan

all o~ the necemm~ planning ~k ham ~n done In ~tepm I through 5. The ~Inal
step consists of consolidating the collected in(o~atlon and developing It into a
mMci(ic e[omion ~d e~nt �ontrol plan (o~ the project.
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p~an �onoLo~o of two p~Ftot ¯ ~mrrat~ve ¯nd ¯ 01to ~¯~. The na~r¯~ve
i

! ¯
verbally exp~alnm the problem mnd their molut~ono w~th mll neceooa~¥ decantation.
Ouet~ficat~on ohould ~ prey%dad for all mo~ut~onm. The m%te p~an :~m ¯ mer~em of

or drmwin@m p~ctorAail¥ exp~a~n~n~ information �ont¯ined in the nmrrmtlv¯.

rollo~ln9 lm ¯ checkliet of ltemm which mhould be included in ¯ narrative ¯rid on ¯              ,~

%%-4.4.7 Checkllmt for Erom~on and Sediment Control Plmnm                                            ~

dLmturbin~ activity, and the ~mount o~ ~¯dtn9 involved.

Exlmt~no mate condition= - A demcrlptAon of the exlmtir~ topo~rephy,
vegetation, and drainage.

Adtmcent aremm - A demcrlptLon of nelghborAn9 ¯roam much am mtre~¯, lmkem,
residential are¯m, romdm, etc., which might be ¯~ected by the lend
dAmturbance. Provide perimeter control o~ runof~ on mll necem¯mr¥ p~operty
boundarAem.

~ - A brief de¯crAptlon of the mo11¯ on the mate ~lvAn~ much Information
am moll namem, mappln9 unit, e~odAbillt¥, permeability, depth, texture, and
oo11 otructure.

2C~ltAcal aream - A demcr~ption of ¯ream on the mL~e which hate potential
¯ e~Aou¯ or¯mien problem¯.

trom~on end medLment �on;re1BHPm - A domcrApt~on of the BNP¯ .which wall be

�onmtr~�tlonUmed to controleeq~once.eromlon ¯rid medlmentetlon on the mite. 8pecif~ the                       D

how the mite wall be mtmbAAAmed after �onmtructlon AS �oeplet~.
jj

Storm~ate~ manaoement conmAdermtAon: - WAIl the development of the sate remult
in Ancreamed peak ratem o~ runoff? ~111 thim potentially remult in channel
de~radation downmtream? X~ me, �on¯ldermtlon mumt be ~iven to 8toe,water
control mtructurem on the mate (mee Niniaum Requirement iS An Chapter X-2).

/ ~

Naintenance - A ¯chedule of regular AnmpectAonm and repair of or¯mien and
med~ment �ontrol mtructurem mhouAd be ¯el forth.

Calculatlonm - Any calculationm made for the domain o~ much At~m a¯ ¯adAmant            ~
ponds, dAvermionm, waterwaym, and c¯lculmtionm for runof~ and mtorm~ater
detention basin demign (if applicable). All calculetionm mumt beer the
mien¯lure and stamp of an engineer licenmed An the State of Wa¯hin~ton.

~on-ESC BHP¯ ReuuLr~1 - Indicate which BMPm from Chmpter II-3 ~111 be u¯ed on-
¯Ate

~ - ~ ~ map io~atA.~ the mite An relation to the ¯~r~A.~

~xlmtAnc cont~u~m - ~xA¯tin~ contourm o~ the ¯Ate ¯houA~ be ¯ho~ o~ ¯ map.               ~ ~
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S~c~f~cs~ono end deeL9n crL~erLs of ~PI ~o~ oroJ~o~ i~d o~n~s~Lon con~ol csn
~ broadly dlvl~ ln~o ~ ca~ogorLo~ cover prac~Lce8 (ouch ae oeedln~ ~nd
mulching) snd 8~uc~ur~l prac~lcee (ouch ao o~n~ ~nda, f~l~er ~oncea, o~�.)

deal~ wASh An ~he nex~ 8oc~Lon.

Ve~e~e~Ave cover Is ~he ~e~ Am~r~an~ fom o~ eroeAon control
preven~ or red~ce~ erosion ~a~her ~han e~p~Anq ~o ~rap ~edA~n~
alread~ erred. In e~dA~Aon~ A~ adds ~o ~he aee~he~Ac and ~unc~Aonal val~e
develo~n~.

~ver p~ac~cee can ~ d~vAded An~o ~rary and ~nen~
~asuree are ~plmn~ ~o provAde a ~Ack cover ~o eoAA~ ~ha~ are e~ ~o~
lon~e~ ~han 2-~ ~aye, or Af an ero~Aon probl~ already
~evelo~n~ pha~e. They

Pe~nen~ ~asureo are Lmplmn~ ~h durLng 8~ on �~ple~Lon of �onstrain
8ctLvLtLe8. They Lncludo t

* preoe~Lng natural v~e~st£on

* ~fer uonee

* ~nt e~Ln9 and plJntL~

FEBRUARY, 1992
I
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STOR,~,~TER Iq~iAGF~EI~" I,U~U.~. 7~R T~ P~ SOlD

~~ The oo~l~Jto~ of 8 ~a~y ve~e~i~Lvo cover on d~e~ur~d

Pe~nen~ ot~c*uroo ore to ~ inotaXled or extensive re-grading
the area will o,.~ur prior to the ootabl/o~nt of ~mnent vegetation.

Areas which wi~l not ~ subjected to hoa~ ~ar by �onstruction
traffic.

Advantaoeo

This io a relatively /nex~nsivo fom of erosion �ontrol ~t should onXy

Vegetation w111 not only prevent erosion 2r~ ~currinq, ~t w/11 818o trap

?~rary o~tng o~foro faLrly rapid protection to ox~o~

D/madvantaaoo/probl~a

T~ra~ o~i.g io only viable when there Lo a sufficient w/ndc~ Ln
plants to g~ jnd oat~l/oh �ove~. During the oot~lLo~nt ~ri~ the bare
¯ o~1 ~hould ~ j, rotoct~ w~th mulch (~ ~p EI.IS) ~d/o~ clear
covering (o~ D~P ~1.20).

Zf o~n on oub~L1, gr~h w111 ~ ~ unless heavily fe~/ZLg~l and 1~.
Because oven-fertilization can cause ~11ut/on of oto~ato~
cuno~, o~hec p~ac~Acoa ~uch am mulchAn9 (BHP E1.15) alone ~
app~opcAato. The ~entAal for oveF-~e~tAIAza~Aon As an oven
pco~l~ An oc spar a~atLc

Once ~o~ at~as cannot ~ used fo~ hoa~

Hay ~e~L~e ~o~.la~ A~A~a~Aon to ~lou~AJh. Re~la~ AF~A~atAon Lo no~
once.caged ~ca.~o o~ ~ho ox~noo and ~ho ~entAal fo~ e~oaAon An
~hat a~o no~ re,~.la~l~ Ans~ctod. The u~e of 1~ ~Antonanco na~Avo
e~cAe~ Should ~.e encou~age~, and planting ehould ~ t~ to mAn~Lzo

plann~n~

II-5-2 FEBRUary,    1992
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II-5.3.2 BMP E1.15; Mulch~no and

Code: SZm~ol : ~,--.

D~initlo~ application of plant realduel or other lultable ~terlsll to the ~oil

To provide l~di~e protection to ex~ed Ioll~ during the ~i~ of Ihor~
conltruc~ion delaym, or over ~nter monthl throuqh the application o£ plant

tem~rature~. Mulch helpe hold £ertlll=er, lead, and topsoil in plaice in
premence o£ wind, rain, and r~no(£ and maintainm ~imture near the Imo/l outface.

Condltlonm Where Practice

In ~reae which h~ve ~en seeded either for ~rary or ~nen~ cover,
m~Ichlng should i~diately ~ollow 4eedlng.

un£avo~able tot plant g~h.

Areai which have ~en I~ed ao I~cified Ln Tem~rary Seeding (BMP

¯ Hulching offere instant ~tection to ex~ areas.

¯ ~ulche~ conserve ~istu~e and reduce the need for irrigation.

¯ Neithe~ mulching nor ~tting ~e~ire r~val/ leed~ can gr~ through

¯ ~hick mulchel can reduc~ ~he lOLl tem~tature, delaying lied germination.

be ~v~ and either �~ed o~ land~illed. S~aw i$ hollow, ~o i~ can
actually d~a~ wlte~ into ~he ~ound bel~ it if ~he $~raw Is a~ an angle.

Pla~g Cons~de~a~on#

promote plan~ growth. A surface mulch is one o~ the most e~ecCive meanm o~
con=roll~g ~noff 4nd erosion on disturbed land (see Figure IZ-5.I for 4 com@ari~on
of pollu~anc load~g reduc~lon$ for varlous mulches).

Mulches can ~creale ~he ~fil~ra~ion ra~e of ~he soil, reduce soil
Jo~s by evaporation, prevent cruS~ng and sealing of ~he so~l surface, ~odify

Org~ic aulch ma~eriala, such as s=raw, wood chips, bark, and wood f~r, have ~en

FEBRU~y, 1992
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V

shown that they can cause more erosion when used than does bare eXpOlled soil
I.

~e~s and M~ts - Used alor~e0 netting does not retain soil moisture or modify Boll

an~ is u~e~ul An grassed wa~erway~ and on slopes. Light netting may also be used ~o
hold o~her mulches in place. I~s ~elatlvely high cost ma~es it most suitable ~or

contact between the material and the soil. Without such contact, the material is

and to roll the material after laying l~ to ensure that the soil is ~rotected.

1988 Base - Homer, January, 1990

II-S-? FEBRUARY,    1992
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Sl~e ~e~ra~lon - S~ as ~ary S~lng.

~oeion blankets (ne~o and ma~a) ~ay ~ used on level a~oao, on
~0 ~rcen~, and In wa~e~eys. Where ~oil is highly erodible,
be u~ed In connection wi~h an o~qanic mulch ~uch as straw and ~d fi~r. Ju~e
ne~ ~hall be heavy, uniform Cloth ~ven o[ ~ingle ~u~e yarn, which
Inche@ wide ~hall weigh an ave~aqe o[ 1.2 Ibe./linea~ yard.

II gau@m w~re ~taples ~t least 6 ~nche~ lon~, w~th an overlap ot three ~nche~.

See Figure II-S.2 for orientation of netting and matting.

Maln~en~nce

Mulched areae should ~ checked ~rl~Ically, es~�ially foll~Ing eevere

All t~rary erostor, and sedi~nt control ~aeure$ ~hall ~ r~ved within

are no longer needed. T~ap~d medi~nt shall ~ r~ved or

Homer, Richard R. Juno Gued~y end ~lchael H. Kor~enhof, Imoro’~lna ~he
~f~ec~venes~ of Hiahway Cons~uctlon Si~e Erosion and
Wa~hxng~on S~a~e Dept. of Tran~a~ion, WA-~ 200.1, J~nua~y, 1990.
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STOPJqWAT£RM~.qAGF.F~MT.t’t~J~UA~ FORT HE p~GLeT S~D

Table 1I-5.2 Guide ~o ~ulch Na~e~Aal~, Ra~es and U~e~

~ulch Qual~y Application Ra~ee Depth of

/I000 ft:     /ac~e

c~ushed e/ze
8~one and around ~y

ornmn~ala. Uoe
whe~e 8ub~ec~ to
foo~
~pp:ox. 2000

Hay or A~ d~ied, 75-100 1~-2~ Minimum o~ Use where¯ ~raw free fr~ Ibm. or ~on8 2 inches mulchingunwanted 2-3 bale~ or ~o be mai;~tained¯ eod8 6 90-120 for >3 ~n~hs. X8coarse bales ~ub)ec~ ~o windmaterial blowing unless
kept ~
~acked d~n. Ho~
�~n ~ widely
used mulching
material. Can
u~ed An critical
erosion .~reae.

W~ Dyed green 2S - 30 1000- Xf u~ed ~nfibe~ should no~ 1be. 1SO0 criticalcelluloee contain lb~. double ~l~e(partially gr~h
digested inhabiting application rate.

~/~8) w/hydr~alcher. No
¢ie-d~n
Packaged in 100
lb. bass.

~ (3) ~ �~. m (4) ~ ~ ~ �~.

II-5-I0                                                                                 FEBRU~Y,    1992
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Where there is a ber~ at the top o1’ the s|ope,    ~ Bem
or,n~ the nett,.~ o~er the oe~ .., --~,o~ ,~ ~~~

beh~n~ ~he be~,           ’,,

Stee~

~ .
~

..:~.
On stee~ slopes, ~pl~

Bring nettin~ ~own to a ~evel      before
- Turn the ~~ :.~

e nO unoer 6" anO staple at iZ" intervals.

Ditch ,, -"~

In~ ~~’,.]~ ditches, apply netting
~ ~. ~-.---.. , ~ ;,~..;~ P allel to the direction

~’- ~~i~ = Y ~ ree¢. ~) not

.... ~. ~~~~ the

II-5-11 FEBRUARY,    1992
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V

SheetXnq mhoul~ ~ r~vod el m~n ao io ~mmible once voqotation io ~11 grin
~o p~even~ bu~nln~ ~he vegetation ~hrou~h ~fle pias~lc 8hee~Ang~ whAch

Check reqularly for rLpa and placee where the plaetic ~y ~ d:Lsl~9~"
Contact ~tween the plasti� and the ground should always ~ maAntaln~. ~ny
air bubbles found ~hould ~ ~v~ l~dlately o~ the plaetic may

~11 ~rary eroeAon and eedA~n~ �ontrol ~asure~ ahalZ be r~ve4 ~ithin
30 dayo afto~ f~nal 81to otabIZAzatlon ~8 achAeved or aftor the t~rary BMP8
are no ionger needed. T~ap~d @~nt shall ~ r~ved o~ etabilized on

2
,



~nt~    ~in~Ang exceed soLla ~nd conue~en~ erosion by clearAn~ only ~here

To ~educe eromAon by prelervAng natural vegetation whe~ever practicable.

* Natural veqetatAon ehould ~ preserve4 on steep slope, near ~:rennAal and

Preserving natural v~etatAon will#

* Help r~uce moil erosion.

e BeautLty an area.

* Save ~ney on landocapLn~ �ooke.

e Provide steam ~or

e Po~eAbly Ancreaee ~he value of ~he

e ProvAde but~er~ and ~cr~ns agaAne~ noAee.

e H~era~e ~ra~ure changee and provide ehade and cover habA~a~
wate[s and land. ThAs Lm es~cAally Lm~tant where detention pond~ d~a~n to
8al~n;d-~in~ 8t~e~m. Increases in water tem~atu~e tend to lo~r
dLmsoLv~ oxygen avaLlable ~or a~atic 11~e.

Disadvantaces/P~obl~a

e Saving individual ~$ can be difficult, and olde~ ~eea may ~c~
hazard. ~�on~ and aide[ ~[eee ale es~cialiy p~one �o

Nev deve~op~n~ o~en takes p~ace on t~acts o[ ~orested ~and. Zn ~ac(:, bulldog

su~cAen~ caTe ~s ~4kmn and plannzng done, An ~he ~nCerval bmCwmmn buy~g
prope~y and comple~9 �onstruction much o{ ~h~s resource im likely ~:o
destroyed. T~e proper~y owner ~s ulc~a~ely responskble ~or procmc[ing am m~y
Crees am poss~le, w~=~ C~ekr unders~ory and g~oundcover. T~im respon~m~ili~y
usually exerc~med by agen~s--~e planners, deskgnerm and con~raccorm. Zc ~akem 20
co 30 years ~or newly plan~ed Crees ~o provide ~e benefits ~or whic~ we value =reem
so

Des~qn

Ha~ural v~e~on c~n ~ preme~ ~n natural c1~pm or am ~nd~v~dual ~m, m~bm
~nd v~nem.

FEBRUARy,    1992
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The preoervat~on of indlv~dual plant0 io ~re di~icul~ ~cauoe ec~i~n~ Is
generally umed to r~ve unwante~ vegetation. The ~zntm to r~r when

* Is ~he plan~ ~r~h e~ving? Conaide~ ~he location, $~ctee, eL:e, age,
vigor, and %he ~rk involved. Local gover~en~s ~y also have o~dinances

I$ the tree or shrub a de~i~able plan~? I~ it $hall~-~ted, do the
~oo~s oook wa~er, o~ are ine~c~ snd dleea$o a p~obl~? Shall~-~tod
plan~s can cause problem~ in the ostabii~ont o~ lawn~ or orn~ntal
plants. ~a~er-$eeklng roots can bloc~ ~ewer and tile llne$. Insecte and
dloeaooo can make the plant undoo/rable. T~iO lO eo~Ci~lly t~uo with

Old and/or la~e plan~$ do no~ gonora11~ adapt ~o chanqo~ in envlro~n~
ao readily ao young plan~ of the o~ $~c~e~. Uou~lly, It 18 ~$~ to

(Red alder, Che~ry, etc.) ma~u~o a~ approximately 50 years of age.
ma~urlty ~hey rapidly decline in vigor. Conifers, after 40 yoarj ot
may bec~ a 8afe~y hazard due ~o ~ho ~oJ/b~li~y O~ b~eakage or
o8~cially where �onstruction has lo~ only a few 8cantered trees in
area ~hat was formerly dense wo~$. Wh~le old large ~eea are
deep,able, ~e problem ot ia~e~ ~e~vai sho~]ld be considered.
local gove~nts may have ~e~u~ementa ~o p~ese~ve olde:’, large~
~ees. It i~ e=~neive ~o cut a large tree and ~o re~ve ~he ~ee and
e~ump fr~ a develo~d area. Thlnn~n~ ~ b~anchee f~ ~ree~ can

e Clearly flag or mark areao a~ound t~eeo tha~ are to ~ oav~. It A0
preferable ~o Meep ground disturbance away ~r~ the treee a~ lea#~ as
ou~ ao ~he dripiine.

~lant$ n~d protection tr~ three kinds o~

~ Construction E~l~ -. This injury can ~ a~ve o~ ~1~ the
level. D~age ~esul~e ~t~ $ca~tLng, cu~ng o~ r~$~ and �~pac~Lon
~he soL1. Such in~ucLe$ can be prevented b~ roping o~ fencing a
:one around plan~$ to ~ saved ptio~ ~o �onatruc~ion (~i~ure II-S.3.).

e Grade Chanqeo -- Changing the natural ground level wall alter grade0 which
a~ec~ ~he plan~’~ ability to o~taAn the necee$a~y a/~, water, and
minerale. Mino~ ~ills u~ually do no~ cause probl~$ although ~en$itivit
between B~cieB doe8 vary. Cedars ate ~ce sensitive. TreeB can tolerate
fill of 6 inches o~ lee~. Fo~ ah~ub~ and othec plan~$ the ~11 ehould
less. When the~e ace manet change~ in g~ade, At may bec~ nece~$ar~
eupply air to the ~oota o~ plants. This can ~ done by placing a lamer
gcavel and a tile $yetem ovec ~he ~oo~ ~o~e the ~ill As made. W tile

The ~ile $ye~em should be laid out on the o~iginal gcade leading ~
d~y well acound the Zcee ~unk. The ay~t~ should then be �oveted with
small stonea to allow al~ to ci~culate over ~he c~t a~ea (see Figure II-

~cing the natucal gcound level can seriously dm~e t~eel and shrubs.
The highest ~ccen~age o~ the plan~ ~ a~e in the up~c 12 inches
~he soil and cu~s of onl~ 2-3 inches can cause @e~iou$ AnOmaly. ~o
the ~$ i~ ma~ be nece$sacy ~o ~ec~ace ~he i~diate a~e~l a~ound the
plan~s ~o be saved. I~ ~oots are ex~sed, construction O~ ~etaining walls
may be needed to ~eep �he soil An place. Plan~s can also be pceserved
leaving ~hem on an undisturbed, gently sloping mound. To ~nc~ease the
chances ~o~ Bu~vival, ~ iS bes~ to limit gmade change~ and othec
disturbances ~o a~eaa outside ~he d~ipline o~ ~he plan~ (Figure

11-5-15                                         FEBRUARy, 1992
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STORJ.~ATER HAHAGEHE:h’T I~IUAL FOR THE P~ET SOU~

Ex~va~ion~ -- P~o~ec~ ~ee~ and o~h~ plan~ when ~xcava~i.n~ ~o~
wa~e~, an~ oe~ lines, wh~ ~ooiblo, t~e ~nche$ o~ould ~ ~ou~ed

~unnel under ~hem. Thin can ~ done with hand ~lo o~ with ~ augers.

If i~ Is no~ ~eslble ~o ~ou~e ~he ~rench around plan~$ to ~ saved, then
the following should ~ observed:

Cut a~ f~ ~ as ~$~Ible. When you have ~ cu~ --
cu~ clean. Pain~ cu~ r~t ends with a ~ dressing like asphalt
ba$e paint.

Backfill the trench ao ~n ao ~eoible.

~nnel ~nea~h r~ $y$~ as clo$e ~o ~he cen~er of
~he main trunk to p~eserve ~ st the lm~r~an~ ~e~er
r~te.

S~ p~obl~o that can ~ encountered with a ~ o~cl~lc ~reeo are:

~ople, Do~, Red older, Western hemlock, western rod ced~ar and Douglas
~ir do no~ readily od]ua~ ~o changes In enviro~n~ and o~clal ca~e
should be ~a~en ~o p~o~ec~ ~heoe

¯ The tl~ver hazard st Pacific silver fl~ Is high while that of ~eo~e~n

have ~en ~hinned. O~her e~cle~ (unless ~he~ a~e on 8hall(~, ~t
unde~ 20 inchee deep) have a 1~ tanrer hazard.

¯ Cotton--s, ~pleo, end ~ill~ hove water-seeking r~to. These can
cause ~rouble in ~ lines ~nd ~l~e~ ~ield$. On ~he o~he~ hand,
~hrive In high ~l$%u~e conditions ~ha~ o~her ~r~e ~uld euccu~ ~o,

¯ Thinning o~ration~ in ~e o~ mixed stands o~ Grand ~lr, Pacific oliver
~i~, No~le fl~, Sitka spruce, ~e$~ern red cedar, ~el~ern hemlock, Pacific
do~, and Red alde~ can cause serious disease p[obl~l. Disease can
~�~ eltabll$hed through d~a~ed 11~, Crunk~, ~�$, and ~[elhly
stumps. D~ea~ed and ~akened t~eea a~e also ~uscep~lble to ln$ec~
attack.

Insect flagged areas r~larly to ~ke sure flagging has not ~n r~ved.
tree r~s have ~n ex~s~ or in)ured~ re-cover and/or seal
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1~-5,4.2 BHP ~1.30: Buffet Zone8

~onditlons Where Practice ADDli~-

protection fr~ erosion and oedi~ntat~on. Vegetative bu~e~ ~one8 can

Advantaael

Buffer =ones provide c~itical habitat ad3acon~ to otro~o and ~tlands,
ae ameio& An controlling erosion, em~cially on un0table oteep ~1o~8.
alon~ mtre~m and other water bod~e~ a~mo provide wildlife �or~idorm,
protected a~em where wlidli~e can ~ve ~ one place to another.

Act am a visibility and noise eCr~n.

¯ ExceneAve buffers ~A1l increase ~evelo~nt ¢os~e.

Desian Criteria

¯ Premorvin~ ~8tu~al v~otation or plan~i~g8 As �~ump~, bl~k~, o~ II~ip~
generally the easiest and ~et aucceis~ui ~th~.

¯ Leave all unstable ~teep Ilo~e in natural v~etation.

out o~ the natural

¯ K~p a11 excavat/ono outside the dripllne o~ tr~8 and 8h~be.

¯ DO not ~oh debris o~ extra 8oi1 into the buffer ~one area ~cause i~ vii1
cause dm~e ~r~ bu~in~ and

¯ Vegetative bufEer xone~ Eor etre~e, lakes or other wate~aye should ~
minimum of ZOO ~eet wade on each side with increases eub~ect to other
sen~tAve conditions, exA~tAn9 vegetative �onditions and erosion hazard
~tential (~ee T~le XX-5.3 ~or setback ~uidelAnee).
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STORJ~WATEH MANAGEHEHT HANUA.~ FO~ THE PUGET S~

~Lon~ P~cen~~ by ~ei~h~ ~ Germination

Xentucky Blu~g~# JOt 8S 80Craping Red Feecue 40t 9B 90Perennial Rye 30t 95 90

Ren~ucky Bluogrsmo (~ ISt 85 80
Tall reecue (~ 40~ 9S 90
Perenn~ Pye (~ ~) 30~ 9S 90Ch~ngn ~escue 1St 9S 90

Cover ~he seed ~h ~opsoll or mulch no dee~r ~han ~ inch. Z~ ~ be~er
toploil into the up~r ~oil layer ra~he~ than Ipread a layer o~ it directly onto the
top o~ the nltive

"Hydro-leeding- applications with approv~ se~-mulch-fertilixer mixtures

~etlandl Seed MLx~urel: For newly created ~tland~, a ~tland~ ~c/aliat Iho~Ld
de$ign pian~ingl to provide ~he beat chance of success. As a guide apply the
~oll~ing mixture at a rate o~ 60 lb$/acre, and/or additional tu~re fo;r
bulrush, slough oedgo~ a~ ro~ired by the local govor~nt. See Chap~e~r
Vol~ IlI ~or ~ro information on �onstructed ~tland~.

~ ~t ~der any circ~stancos use /struck, /nvas/ve plants like ~t
(~ ~) or pu~lo i~sestrifo (~ sJiicaria), UsinS; plants suck
as ~ese w~li cause ~ny ~ro P~i~s than they ~ ever

Pro~rtiono Percent

X~ Top (Aarostis ~) 30t 92 80Birdaf~t Trefoil 30q
(~ corniculatu~)
Craping Red Fe~cue 40t 98 90

~ and Shrub Plant~

Besides ~heir erosion and sedan1 �ontrol values, tree~ and shrubs alms p~vtde
natural ~auty and wildlife ~nefits. When used for the latter, they are
~re effective when planted In clumpm or blocks. These Pr~ure8 should ~

1. Trees and shrubs w~ll do ~st in topsoil. If no topsoil Is
they can ~ established in subsoil with proof ~n~ent. If tr~e and
shrubs are to ~ planted in subsoil, particular attention mhould
to ~nding the moil with generous ~unEm of organic matter. Mulches
should also ~

2. ~ ~allty planting m~ock should ~ used. No~ally one or t~e~ old
deciduous seedlings, and ~hr~ or four-year old coniferous
when pro~rly pr~uced and handled are ade~ate. Stock should ~ kept
�~l and ~ist fr~ t~ of receipt and planted am m~n as ~ms~le.
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Code,

~hile not a pemanen~ cover practice in itself, topeoAI/ng has been included in thil             I

section becaule it Ae an AnLeqral corn~onen~ of preparing per~anent cover to tho~e
areas where there la an unsuitable sell outface for pian~ graph. Uoe of An-ainu or

D~AnA~o~ PreeervAn~ and u~An~ ~opeoA1 ~ enhance ~Anal eA~e e~a~AIA~a~Aon ~A~h
ve~e~a~Aon,

?o provide a auAtabXe growth medi~.~ lot final e£te etabAIAletAon with vegetation.

CondAtionm ~here Practice

¯ Preservation or importation of topsoil Am dete~lned to be the ~)et
m~thod of provAdAn~ a suitable growth medium, end the elopes are leas than 291.

¯ Applicable to those steam with highly denis or impermeable aoilm or aroa~ where
pian~ing i# ~o be done An au~oil, where mulch and ~e~ili~e~ alone ~uid no~
provide a ~ui~able ~h ~dium.

~dvan~a~e~

¯ ~op$oil a~ocMplling eneu~e~ that a go~ graph ~dium will be ava~ilable
e~abli~hing plan~ cover on g~aded areas. X~ has a high organic ma~er
and ~riable conei~encM~ wa~er holding capaci~M and nut~ien~

¯ ~he $~ocMpAle~ can ~ us~ as noi~e and view ba~le~ during �onstruction.

Diaadvanta~#~/P~obl~.

¯ St~ipping, e~ockpiling, and reappl~lng ~opsoil, or im~ing topsoil may no~
always ~ coat-e~fective. X~ ma~ also �~ea~e an erosion p~obl~ i~

¯ Unle$~ carefully located, storage bank~ of topsoil may almo obstruct
o~ra~Aon~ and ~he~efo~e we~A~e double

¯ ~opsoAIAn~ can delay ~An~ or soddAn~ o~a~Aon~, Anc~eaeAn~ exl~sure
denuded

¯ Moat topsoil contains e~e ~eed seeds.

¯ opeo~l is the surface ~ayer of the so~] pro£~le, generally characterized as being
dar~er ~han ~he subsoil due to the presence o£ organic ma~er. ZC ~z the ma~o~ zone
of roo~ development, carr¥1ng much of ~he nutrients available ~o planes, and
supplying a large share of ~he wecer used by plan~s.

Topsoiling is sCrongl¥ recosneended where ornamental plenum or high-ma~en~cm ~urf
wzll be grown. Topsokllng ks a requzred procedure when es~ablimh~g vegm~a~zon on
shallow soils, and aozls of crz~zcall~ low pH (h~gh acid) levelm.

If �opmoil~g is ~o be donm, ~he following i~ems should be conmldmred~

l. v~ether ~ adequate volu~ of ~opsoil exiscm on ~he mi~m    Topmoil mhould ~
spread a~ a depth of 2-q ~ches. More ~opso~l w~ll be needed %f n~be mubmoil is
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�O seed~ng, Jodd~ng, o~ plan~n~.

¯ Field exploration of the lite lhall ~ ~de to determine

~rla~le and lo~y llo~, sandy Io~, lllt Io~, sandy �lay lo~m, �lay
A~eao o~ na=ural ground w~o~ ~ech~rge should be avold~.

¯ S~rAppAn~ shall be confAne~ ~o ~he A~Aate conm~ruc~Aon area. A 4 Zo
m~rApp~ng ~ep~h ~m �~n, Du~ depth ~y vary de~ndAn@ on ~he
All surface runoff �ontrol o~uctureo shall be An ~lace

¯ SZoc~piling of ~op0oil 0hall scar An ~he foll~ing ~nnerJ

Side ~lo~e of Zhe s~kp£1e e~11 no~ exc~

An lntercep~or dike with grail ~tlet and 0Lit fence
topsoil stockpiles.

�. ~romion �onZrol me~lnq or �o~r&ng wi~h clea~ plastic or o~her ~lchL~
~er£alm (see ~Pm El.10, E1.20) o~ mtockp£1e~
7 daym o~ ~he fo~on of ~he ~kpLle.

Topsoil shall no~ ~ placed while £n a ~wozen or

dett~ntal to pro~t grading or pto~ l~ding or I~d/ng.

Previously grades on t~ J~ao to ~ top8o/l~ shallestablished
according to the apptov~ plan.

Maintenance

¯ ~ver plies with clear plastic ~ri~ until n~.
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* Uee material available on-site whenever possible.

¯ Reap mt~ucturem mimple and tame advantage of permanent facilities unleam the
__ ~permanent structures are ~or infiltration,

r¯ Inatall the mom~ im~ortan~ control at~ucturem firet.

1Z-5-28                               FEBRUARY, 199~

R0055746



II-5-29                                      FEBRUARY, 1992

R0055747



STI:)I:L~fA~R H)J~G~H~H~ I’~NU~ FOR THE PUGE’~ 5OUMD ~IN

S~ls ~
De~n~ A t~ra~ etone-atabLILzed p~d located a~ ~/nte of veht~lar Ln~reea

To reduce ~he ~un~ of mud, dLr~, rocks, etc. ~rana~rted on~o public roads by
~oc vehlcle~ or ~unof~ by �onstruCting a ~b~lLzed pad of r~k epa11~ a~

Condltion~ ~herm Practice A~Ii~

Whenever traffic will be leaving a �ons~ruction ~i~e and ~ving dirtily on~o
public road or other paved areas.

~dvmntaom!

Mud on vehicle t/rem im Iigni~icantly reduced ~hich avo/d~ hlzamrd~ ¢aue~ by
de~mitin9 mud on the ~blic roadway.

S~i~n~, which is o~he~ise �on~alned on ~he �onetr~�~ion mi~e, 4oee ~ enter
etor~ater runoft elO~here.

Construction entrances p~ov~de an area where mud can be re~ved ~om vehicle ~es
before they ence~ 4 pub~ac ~oad. ~ ~he ac¢4on o~ the ve~�~e �~ave~ng ove~ CAe
gravel pad ~s no~ au~acJen~ �o ~e~vo the ma~o~y o~ the mud, ~hen £ho tares mu$~
~ was~ed ~e~oTe �he vehi�le enters 4 pub~ac
muse ~ made to ~nce~cep~ t~e wash va~er and road. Z~ ~ashang 4m used, prov~saon$
o~-s~e. Cons�ruction entrances $hou2d be used ~ �onjunction v~tA ~he
$~ab~zat~on o[ �onsC~ctzon roads �o reduce ~he ~un~ o~ mud p~cke~ up by

Desian Criteril

¯ Material should ~ ~arry o~llo (where feasible), 4 inches to 8 inches size.

~he ~oc~ pad $hall ~ at leaa~ 12 inches thick and 100 f~ In length ~o~ al~e$
~e than i ac~e; and ~y ~ ~educed to S0 ~ee~ in length ~o~ elves le$~ ~han
i ac~e.

A fil~er fabric fence (s~ BNP E3.10) should ~ installed d~-gradient fr~
~he construction entrance An Orde~ to contain any sed~n~-laden runoft fr~
~he entrance.

Width shall ~ the full width of the vehicle Angres~ and ~ress area (min~
20 fee~).

Additional rock should ~ added ~riodically to maintain P~O~r function o£ the

See Fibre 11-5.4 for details.
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Con~LtLon~ ~here Practice

* Where a ~vary (or ~nen~) ~aoure tl ne~ to~ �onveyAn~ ~noft

Advantaoom

* S1o~ dratno provide a ~tenttalXy e~fe~tAve ~th~ o~ �onve~An~ wate~ ma~ely
d~n e~eep

Disadvantiael/P~obl~m

Care must ~ taMen to correctly mate drains and not underdes;Lgn the. Also,
when clearing takes place prior to tnmtallAn9 theme dra/nm, (are muot ~ taken
to revegetate the entA~e ease~nt area~ othe~A~e eroBAon tendB to occur
beneath the ~A~lAns, re~ul~An9 An 9u11~

P~ann~n~

~here As o~Cen a s~gnA~cant Jag between ~he t~me 4 cut or ~X~ eJ:op$ ~$ �~p~o~ed

:~Cua~on also occu~: on slope conscruccaon whzc~ ~s Cemporarlly delayed
~Znal grade is reached. Temporary slope dra~ns can provzd$ valuable proCec~on O~

conjunction wZ~h d~ve~sZon dzkes, ~emporary JJope d~a~s can be used :o convey

properly since ~he~ ~4~lu~e v~2 o~en ~esu~ ~n severe gu~y e~os~on ~he

The cepacity ~ot t~rary drains shall be oufficient to handle a lO-yea~, 24-
hou~ ~ak ~1~. This ma~ ~ �~pu~ed using ~he conveyance design ~th~
Chapte~ III-1 o~ the ~uno~ Control Velum. Pe~nent pi~ slo~ drains shallbe sized ~o~ the 25-~ea~ 24-hou~ ~ak

* The maxim~ drainage area allo~d ~r pi~ is ten acres. For larger areas, a
~ocM-lined channel o~ ~[e ~han one pi~ shall ~ ine~all~ (e~ Vol~ XXX
Chapce~ IXI-2).

* The entrance shall �onsie~ o~ a standa[d fla~ed end section few culverts
12 inches and la~ge~ ~i~h a minimum 6-inch me~al ~oe pla~e �o prevent ~no~f
~om undercutting ~he pi~ inlet. The 81o~ of ~he entrance shall ~ a~ lea$~
3 ~cent (Fi~e II-5.5).
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STOFU~WATER MANAGEME~;T MARUAL FOR ~E PUGZT S~

�~plc~edThe ~otl ~round~o preven~and underun~ercut~ng.the p~ and entrance section lh~ll be thor~ghly

The flar~ inle~ section ~hall ~ securel~ connec~ to the ~1o~ dr&~n and
have ~a~ert1~h~ �onnecting bands.

Slo~ drain sectlon~ ~hall ~ securely ~stened t~ether and have
~a~errigh~ fl~lngs, and ~ securel~ anchor~ into Ehe eel1.

* Intercep~o~ dikes shall ~ us~ to dlrec~ runoff into a slo~ d]~ain. The
he~qh~ of the di~e shall ~ a~ lea$~ 1 f~t higher a~ all ~/nts than the top
of ~he inlet pi~.

e The area ~1~ the outlet must be stabilized with a rlprap apron (o~
~P E2.70, ~le~ Projection, for ~he app~opria~e outle~

e If the pi~ slo~ drain As conveying s~nt-laden water, di~ec:t all
in~o ~he $ed~n~ tra~in~ facilitM.

e Material~ e~cificationl for the ty~ of pi~ used shall ~ set by the
local gover~nt.

Maintenance

e Check Anle~ end ou~le~ ~An~s regula~l~, es~cAa11y after hearM ~ome.
Anle~ ehould be free o~ undercutting, and no wa~er should be qoAn~ sround
~An~ o~ en~r~. Xf ~here are pro~1~s, ~he headwa11 should be reAn~orc~ ~A~h
�~pac~e~ earth or san~ bags. The ou~le~ ~An~ shou1~ ~ ~ee ot erosion and
Ans~alled ~A~h appropriate ou~le~ pro~ec~Aon (see B~P E2.?O).

e All t~rary e~osion and eedi~nt control ~aeure~ shall ~ ~ved within
30 days after final sate stabilization As achieved or after the t~re~
are no longer needed. ?rap~d ~ed~n~ shall ~ r~ved or ~abAIi:~ on
Dis~ur~ soil area~ re~ul~ing ~r~ r~val ~hall be ~anently etabilia~.
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STOPJ4WATER HAHAGEHENT HA~UP~. F~,H THE PUGET SOUND

FLgu~e ZZ-5.5 pLDI S~o]:~ Dz’~Lno
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~onmtruc~ion S~clfi~atio~-

T~o ~ronch shall ~ cone~�~ on 8 �ontlnuou~ grade wi~h no reverse grades or
l~ o~ta.

Soft or yielding moilm under the drain mh¢ll ~ mtablll,~ with grill or other

De~o~d, war~, o~ othe~iae unsuitable pi~ ehall not

~il~er ~erial ahall ~ plac~ ae e~citi~ wi~h a~ least
on all eidea o~ ~he pi~.

~te~ial ~hall ~ placed An the ~ An
rang a rainst~.

not diep1ac~ or d~9~.
~enc such a ~nner ~hat ~he d~ain

Maln~enance

Subsurface d~ains ahall ~ checked ~ri~icaliM to eneure
(lowing and not �l~g~ with m~nt.

¯ he outlet shall ~ kept cle~n and (r~ st

Surface Inl~tm shall ~ kept o~n and ~ree of e~i~nt ~nd otl~e~ debris.

¯reem loc~t~ t~ clo~e to a /ubeurface drain often cl~ the (iymt~ with t~Ir
r~tm. I( a drain ~�~s c1~ged, relocate the drain or

Where drains are crooo~ by ~a~ ~ehicleo, the line shall ~ check~ ~o ensure
that At ie not �:ueh~.

¯ 11 tm~rary erosion and sed~nt control ~aau:em shall ~ r~v~ within

a~e no longer need~. Trap~ eedi~n~ shall ~ r~v~ o~ a~a~ili~ on sate.
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STOPJ~WATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

II-S.?.~ BHP [2.35~ Surface ~ouohenLn~

DefLnl~lon ProvleLon of 8 rough soL1 surface with horizontal depr’eeeLone
by operatlnQ a tiller or other suitable equlp~ent on the contour or by

To old ~n ootablLo~ent of vegetative cover, reduce ~noff velocity,
~n~Itra~on, ~nd ~rovLde ~or ood~on~ trapping.

roughenlnq/ either e~alr-s~ep grading, graving, ~urr~ng, or ~rack~ng ~f ~hey
are ~o ~ s~Ll~ed wl~h vegetation.

¯ Surface roughenAng provAdes ~ Ane~an~ erosAon pro~ec~on on bare 8oll ~hAle

¯ Z~ Lo an Lne~no~ve end o~ple erooLon �on~rol ~loure.

While ~hL~ L~ ~ che~p ~nd ~mple ~h~ o{ ero~Lon �on~rol,
e~ectlvene~s Ln Inyth/ng ~re than I ~erate Item.

lurflcel due �o reduced wa~lr infiltration and the po~encaa~ for erosion. Rough
I~ope lurfacel wi~h uneven Io~1 and rocks ~efc ~n p2ace lay appear unattractive or

of vegetation, ~d decreaae ~noff ve/oca~y.

Rough, ~oole IoiZ lu~flcel give 1~, fertlliler, ~d seed I~
N~chel ~ ~e lurface provide m~croc2~a~es wh~c~ generally provide ,I �ooler and
~ore favor~2e ~41Curl 3eve2 ghan hard f~a~ lurfaces~ ~hal aadl lied ge~nag~on.

There are differen~ ~hodl for achieving 4 roughened soil surface on 4 l/opl, and
~e selec~on of an appropriace ~od depends upon Che cype of
me,hods ~nc~ude s~a~r-a~ep grading, grooving, and ~rac~ng. Factors ~o
�on~idere~ ~ chool~g I ~£~od are I/spa l~eepnell, ~w~g requirements,
whm~her ~he slope iS fo~d b~ cu~ng or f~ll~g.

Dim~ur~d steam which will no~ require ~w~g ~ ~ s~ai~m~ep grad~,
grooved, or lef~ rough after fill~g.

2. S~air-m~ep grad~g is par~icularly appropriate ~ moils
~oun~m of mof~ rock. Each "s~ep" ca~ches macmrlml whlch sloughs from ~ve,
and provides 4 level Ji~e where vegetation can become el~ablilhed.
shouJd ~ wide enough ~o work w~h s~andard earth mov~g equi~n~.

3. ~ell which will ~ ~wed (~hese areas shoul~ have slopes less s~eep ~han 3:I)
may have ~all furrows lef~ by dzs~zng, harrow~g, rang, or
mach~ery operated on ~he contour.
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undisturbed ir~

~ee of
perpendicul~ ~o sJo~e di~ec’tk~

Figure II-S.8(b) Unvegetated Slopes Should be TempOrarLly

i-- ~

Scarified to Minimize Runoff Velocitiee
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V
STOPJ4WATER ~AGEH~NT I~NUAL FOR THE PUGET SOUND L!~SIN

O
II-5,7,7 B~p Z2.40: Gradient Terracff

L

~eflnltlo~    ~ earth ~4~n~ o= a ridge-and-channel �onetruct~ with
spacing aria w~ an acceptable grade.

?o ~educe e~oslon d~aqe by Intercepting surface runoff and �onduc~ing I~
¯ ~abie outle~ ~ ~ nonerosi~e velocity. (Th~s s~andard covers the planning and
design o~ gradien~ terracee and deem no~ a~ply to

¯ Gradient terracee no,ally are limited to denuded land having a ~a~er erosion
probl~. Them ehould not be cone~ruc~ed on deep ~ands or on ~oi1~ that are
a~ony, e~eep, o~ ~hallow to ~mi~ practical and econ~Acal installation and
maln~enance. G~adien~ ~errace8 ma~ be used onl~ where suitable outlets
will ~ ~de available.

¯ Gradien~ ~er~aces l~r ~he velocity o~ tune,t, increase the distance ot
overland flow, and reduce effective hMd~aulic gradient. ~he~ also held
~ie~e and min~i~e

Dl~advan~a=e$/p~obl~-

~ay aiqnificantlM increase cu~ and ~All �o$~e and cause sloughing if e~ce~8ive
water infiltrates

The ~ epacing of 9radiant terrace~ should ~ dete~ined by t~ f~il~in~

~re~ V.X. - vertical interval An f~
x - 0.8 for ~ashin~ton’
¯ - land Ilo~ in ~ ~ 100
~ = I ~oi1 and �ove~ variable with values

1.0 to 4.0: ,

¯ he lin~ constructed c~ola-lec~lon should ~e~ the delign dl~nlLonl.

The ~op of ~he constructed rid9e should not ~ l~er a~ any ~lnt than ~he

the outlet end of the ~lce $noulo have a �~o$$ section ~aZ to ~hat
$~ci~i~ ~o~ the te~ace channel.

’ U.S. Soil Conservation Service, National £ngineering
Handbook

~alues of "y" are influenced by soil erodibillty and cover practices.
The i~wer values are applicable to erosive soils where little to no
residue is left on the surface. The hzgher Value is applicable only to
eroslon-resistant soils where a large ar~ount of residue (1~ tons of
straw/acre ec~uivalent) is on ~he su~ace.

IX-S-4S                              FEBRU~y, 199~

R0055763



11-5-46                                                    £
FE BRUiI~Ry ,    199~

R0055764



S’~ORJ~AT~’R HA~AGEHE~ HAHUA~ POR THE PUG~I" $O~JND ~IN

O
FA~ure 11-5.10 GradAen~ Terra�el

L

I
I
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JV

¯ well-dromod fill romped in. fdoce in
Ioyeru ~s sod is stocked

~soil in framework



C~ez ~                S~

Deflni~i~ A ~rar~ outle~ £o~ dikes end diversions �onsisting of an excavat~

Condition Where

To ~ �onstructed on undiotur~ areas thl~ 8re Itabll/tod by existing
v~e~a~ion and where �oncentrated tl~o are an~ici~ed ~o occur 4~ 0 ~reen~
grade.

¯ Level spreaders disperoe the energy of �oncontrsted flows. Iroducing erosion
P~ton~isi and encouraging sed/men~ation.

Dlssdvsntsoes/Problee-

¯ I£ the level spreader hal any low Pointo, flow te~l ~o �oncentrate the~o.

2

Thi~ �oncentrated ~1~ can �~eate channels a~ cau~ ero~or~. If the ~preader

#to~a~er ~Jowj. ~Ao ~eve~ spreade~ can ~ used for ~h~s purpose p~ov~ded t~e
runo~ zs re~arave~y ~ree o~ 8ed~n~ Zf pro~r~y �onst~cCed, the ~eve~ $preade~
v~2 s~gn~can~y reduce the velocity o~ �oncentrated $:o~a~e~ and spread ~
un~om2y ovsr a #~ab2e und~s~u£~d a~e4.

concentrate ac ~ese po~cs ~d erosion v~2 occur, ~#u2t~g ~ J~ai2u~e o~ the
ou~e~. T~# problem may be avoided by u#~g a g~ade ~a~d or 4 grave~ ~p ove~
wh~c~ ~hm ~no~ mum~ ~low when ex~C~g ~e mpreade~. ~egula~ maJn~mnance ~l
emmen~al ~o~ ~km p~acc~ce.

The grade of the channel for the last 20 f~t of the dike or intertwist
entering the level spreader shall ~ less than or ~al to I ~rcent. T~
grade of ~he level spreader shall ~ 0 ~cent ~o ensure unif.om spreading of

a 6-inch high gravel ~m plac~ across the level lip shall consist of wash~                ~
c~shed r~k, 2 ~o 4 inch o~ 3/4 inch to 1~ inch size.
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Figure II-5.12 Level Spreader
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Grade
To~raphy de~ndent, excep~ that

~�~en O.S and 1.0 ~rcen~.

Horizontal Spac~n~ of
Interceptor DAMea

$1o~s <St s 300
Slo~8 S-lOt = 200
Slo~s ;O-40t u 100

StabLllzat Ion

$1o~8     .     <St Seed and mulch

�onstruction {see ~p ~1.10).

Slo~8 = S-40t De~ndent on ~noff velocities

should ~ done ~dtately uoLn9s~ or rlprap

Yhe upslo~ s~de of ~he d~ke shell provide
draAnaqe to the dAMe outlet. No erosAon
the outlet. ProvAde onorQy d/osApatAon ~aoure8 as noceooa~.
Sod~n~-lsdon runoff mus~ ~ roloas~ ~hrou~h ~ sod~n~
trapping

~r

~tt~ ~ldth              2 f~t n~n~/ t~

SLde Slo~ 2~1 or

Gr~ Max~ S ~rcent, wLth
~oLt~ve drs/naqe to ~
ouAtable outZet (such as
O~nt trap).

S~lLza~on Se~ as ~r ~ Z1.10
T~rary S~nq, or ~2.7S
R~prap 12 Lnches ~h~ck prem~
~n~o ~he bank and
¯ ~ le~s~ 8 ~nchem ver~Lcal

Swale

$1o~ of d~s~ur~ ~reas       <St        =     300

5-I0~ = 200
10-40~ = 100

outlet/S~ntat~on ~nd.

II-S-55                                                                                 FEBRU~Z~    1992

R0055773



R0055774



JV

Interceptor Swale ~-~ ~

lr r B~,U,~R¥, 19g2
I
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Def~n~o~ S~c~urally l~ned aprons or o~her

Applicable to the o~tleto o~ all pi~o, interceptor owale outleto, ~nd channel

exceed ~he ~le~ible velocity o~ the ~eceiving channel or area.

Plunge ~ll which can develop without outle~ protection ~, severely weaken
~he ~an~n~ and ~hul ~hrea~en

S~ Sections ZZZ-2.3.4 and 2.3.5 ~n ~he Runoff Con~rol VoZ~.

All ~e~ and ~manen~
maintained and repaired as needed ~o aslu:e continued ~r~O~nce o]~ their lntend~
function. All maintenance and ~epai~ shall be conduc~ in accordance with an
app~ov~ ~nuai. Rock may need ~o be added i~ $edimen~ builds up in ~he ~e 8paces
o~ ~he ou~le~ pad.
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T~b~o II-5.4 SLzo of R~p~sp S~onoo

SO 0.8 1.4 O.S100 1.1 1. ?S 0.6250 1.3 2.0 0.6~300 1.6 2.6 0.9SO0 ~.9 3.0 1.01000 2.2 3.7 2.2S2500 2.6 4.72000 2.75 5.4 1.84000 3.6 6.0 2.06000 4.0 6.9 2.38000 4.S ?.6 2.520000 6.1 ;0.0 3.3

dl~me~e~ of a~one ~n m~x~u~e for ~h~ch l~e ~rcen~a~e, by ~e~ht, ~11 be
~or e=~ple, ~ refers ~o a mixture of e~one~ In ~h~ch
~eiqh~ ~ould be smalZer ~han ~he d~cer I~cLf~ed.
Zn o~her ~rds~ ~he design z~ baeed on ~he ~dlan

~ence of cono~uc~l~n

SLnce r~prep ~s u~ed where ero0~on ~tentlal ~o h~gh, conatruc~on muo~

and place~n~ o~ ~he ~prap can fo11~ i~d~a~ely behind ~he ~n~t~al dL~u[bance.
Where r~prap ~0 ueed for outlet protection, the txprap should
�on3unction ~th the �onstruction of the pi~ or channeZ ~o that .tt 1~ ~n place vhen
the pL~ or channel ~n~ to

Maintenance

8~0~ eveh~.

* ~11 t~a~y and ~anent erooLon and 8~nt �ontrol
matntazned and tepa~/ed a8 needed to assure continued ~o~nce o~ the~
~n~knded ~unc~on. R11 maintenance and ~epa~ shall ~ �onducted ~n accordance
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f;aheriel biologilt.

S:re~mbanks can be divided into: I) aquatic plant ~ones at the mean low-water
level (MWL); 2) reed bank zones covered at bankfull stage (BF)I 3) lower
r,parian ~ones or o~n floodway zone~ naturally covere~ wi~h ~111~o and
¯ r.ru~bery plan~ (OF); 4) up~r r~parian areas or [lood [rlnge areas ~ha~ ~uld
naturally ~ covered with cenopy-~o~ming t~ee~ (FF) (see Figure IZ-S.lSa).

~a~ic plant0 are often �onoidered weed~ and a nuisance though they do
~n mtre~low and protect the etroa~od. ~Amary ~pha~ie o~ ot~o~ank
sta~ill:atlon lie~ In the bank~ull ~one.

~ ~eed bank zg~~ fomm a ~able obstacle, wlowlng d~n cu~rrent waves by
f~zction. Suitable plant~ can be found by �onsulting the guidelines ~ound
C~.apter III-S. Their sh~to, with a r~ Clump, can ~ planted in pit8 it 1/2
to I a [~t depth bel~ water, or in a reed roll as in Figure :[Z-S.15b. A
¯ ~ench 1-1/2 feet wide and deep Am dug behind a row o~ erases; wire netting Am
t~n s~re~ched f~ ~th eide~ be~en up~igh~ piank~; coarse gravel As

~hie and covered with reed Clump~ until ~he two edges o~ ~he net~in9 can
)~ be held ~ethe~ with wire. The up~ edge o~ the ~oll should no~ be
~r~n t~ inches a~ve water level. Finally, ~he planks are taken ou~ and

¯ he ditch are backfillS.

~ lowe~ riparian zon- in the ~get Sound region has a natural gr~h of
wallow, alde~, �o~onw~d, small maples, and various ~r~Ae$. These vegetative
type can ~ rein~r~uced on denuded fl~dplain$ ~o e~abilize the soil wi~h
~r~l~ ~s. In ~iod$ o~ high wa~e~, their up~ b~anche$ ~educe ~he

the cu~ent and thereby ~he erosive ~orce of wa~er. The ~s~ c~nl~ used
v~e~a~ive e~abAli~e~ ~o~ this zone is wAll~ because o~ i~e capabilA~M ~o
~elop secondary ~oo~ on cut t~un~s and ~o ~hrow up suc~e~s. ~illow$ a~e
~antud either as individual cuttzn~ ~und t~ethe~ An various ~o~s o~ wir~
t~ethe~ in

Famcinem (Figure ZI-S.16a) have a dimter of 3 to 12 inches and contain
t~mh~ and sticks and coarse g~avel or ~ubble in the cente~ tightly
a~ound. Packed ~amcine-~k (Figure II-5.16b) can ~ employed on cut banks.

consists of I ~oot laye=m o~ b~anchem cove~ed with young, f~e~hly cut
~u~ed by stakes. The spaces between the shoots a~e fill~ with di~t and
a~.othe~ laye~ is added on top. Anothe~ technics is the use o~ wlll~

t~emmea (Figure 1I-5.16c) made f~ 4 to 6 ~oot willow switches met into 6-
i~.ch t=enches held d~n by stakes that a~e b~a~ded o~ wi~ t~ethe~.

.
tz~e matt~ema is lightly �ove~ed with di~t. A variation o~ this ~th~ Is

b~umh-~mh technics which is designed to stabilize b~eached cut bankm and
encourage the de~sltion of a~iment (Figure II-5.16d). It involves the

~cll~zn9 steps:
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VO
STO/~’NATEA I’tANAGE/,~NT .~[~U~T. /OR THE PUGET SOUND BASIN

D~

l. Pl~c~n~ of ~leo ~ l0 f~t dLot~nce.

3. Setting cutt~nqs of live ~11~ branches bet~en the b~ush vertically, and

gras~ (3). Firs~ ~he ban~ needs ~o be g~aded to a maximum ~I.o~ o~ 3:1.
Top~oll Should ~ conee~ved tot reuse; Ii~ (2 ~one/ac~e) an~
(1,O00 Ibm/acre of I0:I0:I0) ~hould be applied. Coarse 9rasa and beach
ehould ~ plan~ed at the water’s e~e ~o ~ap d~i~ ~and~ and bermuda
suitable tot ~ri~ic inunda~lon, should occupy ~he race o~ ~he slo~, foll~d
by tall ~e~cue on higher

Maln~enance

Stre~ank$ are always vulnerable ~o new damage. Rep~lr~ are need~
~lodlcail~. Bank8 should be checked ~f~e~ every hlgh-w~e~ even~ 18 ove~.
Gap~ In the vegetative cover should be fixed at once wlth new planta~ and
mulched If neceSSary. ~reeh cu~tinge f~om o~her plan~$ on the bank can ~
u~ed, or they can be taken ~r~ ~ther-8~ock pian~inge if they e~e availabZe.

e W11 t~ary and ~nen~ eroeion and $edimen~ �ontrol practice~ ~hall be

2
maintained and ~epaired ae needed ~o aeeure continued ~rto~ance o~
intended ~unc~ion. WII maintenance and repair shali be �ondu(:~ed An accordance
with an approved ~nual.

m      v                 ’       w       The Council o~ ~uro~.
Nanhettan Publxlhxn~ Co.~ N~ Yor~, ~968.

(2) U.S. So~l Conservation Service, ~~
, College Park~ ~ar~land, 1969.

(3) Sch~ec~l, Hugo, Bioeno~neerlno for Land Reclama~lon and Conservat~�~
University of Alberta Pre~, 1980.
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~ ~th~o of 8~abll/zln~ ~tro~ank~ through a �~/n~tlo~ o~ v~got~tlve

To p~ovlde P~otoct/on of �~itical 0ectlon8 o~ n~o~,~ who~o o~d/na~y vegetative
~ano of P~OteCtlon a~e not ~eaolblo o~ o~Le~ Inou~fici~n~ p~otec~ion.

~ndltlonm Where Practice

~o ~ uo~ in otro~o with owift fl~ whore the f],~w/ooil �ondi~:ion~ mxco~ the
a~abillxlng effect o~ purely vege~ative channel p~,~tec~ion.

Advantao9-

Nochanical materialo provide for interim and l~(;;ate otabllioation ~ntil
v~e~a~lon takes

Once eot~llohed, ve~etatioh can outlaot ~chanica; ottueturom end requireo
little ~lntonance while regonoratin9 itool~.

aemthetic ~ne~ltm and wildlife habitat.

~eadvantmaeo/P~obl~!

Slightly higher initial coot and need ~or profeoglnnal advice. (It

~rk).

The ~th~o descried ~ro otfec~vm but re~ire ~ ~plo~e knowledge o~ moilm,
hydrol~y, and other phyoical data to deoign ~aourmo that wlli
solve the probl~ and stand up to the test of

that they cannot ~ maintained An a natural state. In ;home cameo bioengineering
moth.s can p~ovide ~or ~tabili&ation without complete
can p~ovide highe~ ef~octlvonem8 than v~oual degradation and the~
P~a~lly to: i~ t .... purely mechanlcai ~echni~e~. This
(figure II-S.l?a;. he --,d bank zone (BF) and 2) ~he lo~a~ ~ip Jan zone

The foll~in9 ~echni~es appl~ ~o t~e

~ (Fi~e II-5.1?b), Consisting o~ a co~Inatl~n o~ reeds and ~Iprap, break
wave action, and e~osion of banks by cu~en~. Bank~ should not exceed a );I alo~.
Rip~ap is placed to fo~ a be~ ~ha~ extends beyond ~he surface a~ ~an lo~-wa~e~
level, separating ~he ~eed bed ~ ~he body o~

~ (Pi~e 11-5.17c) can be Constructed a~ ~he wa~e~ level to
cu~ank b~ de~lec~ing ~he cu~en~ and by encou~agin9 dentition of $edi~n~.

Dig ditches dlagonall~ to di~ectlon of fl~, and p;ace ~lll to fo~m
d°~e~ ~ ditch.



2. Set 2-f~ ~11~ breaches (4 fee~ ~y ~ ne~) at 4Se an~lo and 3-~nch
mpac~n~ ~ac~ng ~ownmtre~.

3.    ~e~9~ d~ branches ~h ~prsp ex~end~n~ ~yond ~a~e~ level.

Willow oabigp~ (Figure Zl-S.lTd) can ~ used ~hen a hard-~ effec~ i~ desired to
aetiect the erring ~low o~ water. L~ve wAil~ branches, ~Antin~ d~etre~, are
inserted through the ~re ~sh ~hen the qab~on xa packed ~x~h a~one and an addition
of finer materials. Branches need to ~ long enough to extend through the gabton

8tablllzatlon ot cutbank8 with deep water. It involve8 the £oll~ing

1. Drive hea~ tl~re (8-12 inch dimter) on 6 ~o 8-f~ center$ along bank to
~ protec~ to ~int of refusal or one half length of pile ~1~

extend it horizontally on the strewed for a distance equal to the anticipat~
depth o~ mcour and weight w~th �Oncrete blocks    Am mcour occurs, thim 8action
will drop into piece.                              ¯

3. Pile brush on the bank side o~ the ~ence, and plan~ ~ill~ eapling~ on bank toencourage O~nt de,lit0.

In the ~r riparian zo~ (Figure ll-S.17~) (o~n flyway) bank otabllisa~lon
efforts $houla ~ concentrated on critical areas only. The ~tabilixing effect
riprap can be mupple~nted with will~ which will bind soil through their r~t~ and
¯ creen the bank. Banks can ~ paved with Stone (set An sand). WAII~ cuttings An
)sAnta need t~ ~ long enough to extend to natural soil and 8herald have 2 to 4
a~ve ~ur~ace. ~Al1~ branches An ~Iprap should ~ installed
Branches should extend I ~t in~o the soil bel~ $~one and 1~ ~eet a~ve g~ound,
~int/n9

W111~ branch mat ~ev~t~ (Plate ZZ-S.1?~) takes the roll,lag ~tepe to lnsta11~

1. Grade ~1o~ to aPp~oximately 2~1 and excavate a 3 ~t ditch at the t~ ~
slo~.

2. ~y live w111~ brush with butts upslo~ and ancho~ ~t In ’the ditch
no~l waterline by pack~n9 w~th large ~tonee.

3. D~lve 3-~t w111~ ~takee 2~ ~eet on center to hold d~ ~J~sh; connect
with No. 9 ~alvanix~ wire and cover brush slightly ~ith di]~t to encourage
sprouting.

Coltl va~ according ~o local availabi~it~ of lair. H~ver,

’ 1since it holds ~he banks naturally, as C~pa~ed ~o �oncrete
�ona~an~l~ ne~e wepaiws. ’improving, that

all ~a~ and ~anent e~osion and sedi~nt control P~aC~Ices shall ~
maintained and ~e~i=ed ae needed ~o aSSu~e continu~ ~fo~mance of thei~
in~ended ~unctlon. All maintenance and ~e~i~ shall ~ conduc~ In accordance
wz~h an approved ~nual.

r=i~
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(1) USDA, So~l Conaerva~/on Service, EnaLneer~na
~neerva~on Prac~cej, 1969.

(2) USDA, $o~1 Conservation Service,
~r ~e ~k’~,r ~ws~s|~ pe~i,~, Ag~cul~ur~ Han~k ~57. 1953.

(3) Schiec~Z, H. OzoenaineerAna for Land Recitation and Conee~vat:A~,,,,
of Alberta Prees,

(4)
Gray, Donald H. and LeAee~, A.T, B[o[echnAcal£~o~Aon Con~g]. ~A~er Van ~eAnhoZd Znc.,
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STORJ~srATER I~t.NAG~v~NT HAN’JAL FOR ~ PUG~ ~UND ~IN

The~e ~nclude, but are not necessarily l~mlted to, devel~n~

(~ashlnq~on Dept. of Ecology), and ~avlqa~lon, Shoreline and Section 101
~nd 404 ~S for ~he Corps of Engineers.

c. S~cial s~tention ehall ~ given to maintaining and improving habitat for
~ish and

d. Structural me,mutes must be effective for the design fl~ and ~ cabbie

~ - heavy angular stone placed on the $tre~ank to p~ovide
projection a~aln~

b. ~ - rectangular, ~rvious, semi-flexible rock-~ill.~ wire baskets
whxch can be used to ar~r otro~anko.

�. ~einforced Concre;-- retaining walls or bulkhead8 uo~ to a~r er~in~
sections of stre~ank.

d. ~ - retaining structure built of l~o to protoc~ otre~anko
tr~ erosion. (~ crabbing can have vegetation inserted ~t~en

O. Grid PaverE . ~dular �oncrete units with lntoro~roed void areas which
""can be used to ar~r the otre~ank while maintaining ~)romity and

ali~ing ~he es~ablls~n~ of vegetation.

Haintenan~

Ins~ction: should ~ made ro~larly and after each large oto~ oven~. Repairs
mhould ~ ~de am ~£ckly ao ~ooibZe after the probZ~ occurs.

All t~rary and ~anen~ erosion and med~nt control practices
main~ain~ and repaired as needed ~o assure �ontinued ~rfomsnce of ~helr
~n~ended ~unc~ion. All ~n~enance and repair shall ~ �onducted In accordance
wl~h an approv~ ~nual.
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There are £our typem of mater;el used for f~Iter £abr~c £encea! wOven ml~t-film
£abr~c, woven monof~lamenc fabr~cm, woven �ompoeacee {of dkfferAng materiala) and
non-woven hea=-treaced or needle punched fabraca. $14�-f;Im fabrAcm are made from
woven ahee~m of nonporoua polymers. The aheecm are very Chin but are cut or alia in
w~der banda co for~ che ~hreada which are Chert woven Ante the fabrAc. 3Ante allt-
£~I~ weaves uee mcranda thac are quite chart, the remultAng wOven fabrlc ham little
r~g;dacy, and pore apacem are not uniform. Ware fencing muac ~ ueed am a backing
for [h~a type of f~l~er fabrAc fence. Wh;le ~ham type of fabric ~a generally
cheapeat and the memo w~dely uaed, the addAtkonal �omte of the wire fence

woven e~nofilament fabricm are made from uniform apun or extruded filamentm which
are ~hen woven co form the fabrac. They are uaually thicker end’ thua more rigid
than alAt-falm £abr;cm. The poram An monofala~ent fabr~cm are regularly apaced end
the ~ncreaaed r~gad~ty offarm more reaaacance Co pore daacorcion. The material ham
¯ very low flow-through race. woven �ompoa~tam are aAmAlar in at~ucture bu~ wee
~re than one faber ~ype.

Non-woven fabrlcm are made by uaing either �ontinuoua f~lamenta ,or abort etaple
£~berm. Theme f~berm are then b~nded together by varioum proceaaee thee can include
a needlAng proceem thac Antertwanam the f~bera phye~cally, or a thermal or chemical
bond;ng operaCAon chac fumee adjacent fAberm together. The reeultlng fabric hem a
rando~ fAber oraencaczon and may have a ~hAck~eam ~hat rangam fr~m thick felt Zo a
relatively thin fabri�.

Xing County Coneer~ation Oimtrict ~ecently completed ~ea~a en ~ di~feren¢ typem ~
£AIcer £abr~cm. ~heAr ~eaulca have been ~’:o~po~ated ~nto ~he deaAgn crice~a.

Deotan CrA~erl~

¯ Dratnaqe area of 1 acre or Imam or An �ombAnetkon wASh med~nt baatn kn ¯
lar~or mate.

¯ ~axL~ mlope ateepneaa (no~al (~er1~endAcular) te ten©e 1A,~) 1,1.

¯ Naxim-- cheer or overlan~ flow path lenqth to the ~ence 100 feet.

¯ No concentrated ~l~wm qroato~ than 0.$ �~m.

¯ SelectAon of a ~Alter ~abrAc Am baoed on mo£1 condAt~ona at the �onet~ctAon
m~to (whLch a~ect the apparent openinq mA~o (lOS) ~abr~� opecA~Aca~Aon) and
character~at~ca o~ the aupport ~enco (which a~ect ~he choAce o~ toneAlo
m~renqth). The demk~ner ahall apeci~y a ~£1ter ~abr~c that retalna ~ho ao£1
~ound on the conmtructlon exte yet w~ll have openAnqm larqo enouqh to p~rmA~
~ra~naqe and prevent cloqqAnq. ~he larger ~ho lOS number~ tl~e mn~mAlor the ~OS
mAxe o~ the open~nq An the ~abr£�.

¯ ~he s~or~al uaed ~n a falter ~abrAc ~ence muat have au~fAcAent atrenqth to
w~thstand var~oum mtreee cond£tionm and ~t mime muat have the abAIAt~ ~o allow
paama~e of water whale retaining eo~l particlea. The abilit~r to paam flm*
through mumt be balanced with the ~te~ial’e abilAt¥ to trap aedbmmnta.

The ~o11~Ang criterAa are recommended ~o~ aelectAon ot the ~05~

1. Becauae of the propertiea of molla An the Puget Sound ba~min, field ~)rk
must ~ done to determine the opt~um lOS ~or ~ilter fence £netallatAone.
Becauae of glaciation, many aoAlm ~n thie area contain ~th cobblee and
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II-5,8.2 B~P EJ,15 Straw Bale Barrie~

anchore~ otraw baleo.

1. To ~nto~copt ~nd detain ~11 ~unt~ of med~n~ f~ dLm~u,r~
l~t~ e~tont to preven~ eed~nt ~r~ leaven9 ~hm m~te.

2.    To decrease the veloct~y o~ cheer flows and l~~era~e level

C~ndltlons Where Practice

Oel~ dimtur~d steam oub~ec~ ~o oheet and rill e~omion.

¯ Whe~o the oito of the drainage area to no greater than 1/4 acre ~r 100 E~ o~
barrier length; the maximum 81o~ length behind ~hm bar~ier
the ma=~m olo~ grmdien~ ~hlnd the barrier i8 ~0 ~rcon~ (.2:1).

In minor owale8 or ditch lineo where the ~ ~ontribu&i~
no g~ea~er ~han 2

¯ Under no ~irc~o~anceo mho, ld etraw bale barr~er~ ~ ~not~ct~ in

¯ ~en pro~rly u8~, o~raw bale barriere are an i~z~neL~

Straw bale bartie~o ~:e oaoy to misuoe ~ can ~ ~ntr~toro to
o~n~ p~obl~ instead o~ a

~annin~ Cons~derati~p~

Based on observations made 2oca]]y and in Yirg~ia, pe~nsy~v~la, Natryl~d, ~d

~effectiveness.

~d volumes have destroyed or ~paired ~heir effe=tivenesa.

2. Zmp~per p~aCe~n~ and ~s~al~aCion of the barriers, such as #tang
d~rec~ly �o the ground wZch no soz~ seaJ or en~r~C~enc, has a11owed
undercu~ang ~d end flow, Th~s ha~ resu1~ed ~ #dd~ions �~,
r~val of, sed~en~ fr~ ~noff
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1. ~xcavate t,~e trench. ~. Place and stake str~w bales.

2

3. ;ledge loose straw between       4. Backft11 and compact, the
bales.                           ’ excavited soti.                               ~

CONSTRUC:TZO:I OF A STRA~ 8ALE BARRIER

,

Points A should be higher than point

JPROPER PLACEMENT OF STRAW BALE BARRIER IN DRAINAGE WAY                                                            I-----
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Co~e, ~ s~,

De~Initio~ A e~i~n~ f/l~e~ or an excavated im~und/ng area a~ound a e~om drain,
d~op Artier, o~ curb inlet.

To preven~ eedi~n~ fr~ entering $~o~ drainage e~em~ p~ior to ~anen~
eCabiliza~ion o~ ~he di~u~d area.

~ondition~ Where Practice

¯ Where ~o~ d~ain inle~ are ~o be made O~rational before ~manent
OtabilAxa~ion of ~he dio~ur~ed drainage a~ea. Dif~eren~ ~o
are applicable ~o dif~eren~ condi~ion$:

a. ~l~er Fabric Fenc~ - applicable where ~he inle~ drains a ~ela~ivel~

5     ¯ Do not place ~abric unde~ qra~e as the collected ~edi~n~ ~y
into the d~aAn when ~he fabric is re~rieved. This practice Canno~
~ u~ed where ~he area i~ paved because o~ the need .~or d~ivin~ 8~akee ~o
hold the material.

b. Block and Gravel rAl~e~ - applicable where heavM tl~,e (~rea~er than
0.S �~) a~e exa�ted (Figure II-5.24)

�. Gravel and ~i~e Mesh ril~ - applicable where fl~ ~ree~e~ ~han 0.Sare exa�ted and �onstruction ~raf~ic ~y occur ove~ ~he Anie~ (F~re XI-

¯ Xnle~ PrO~tion p~even~ eedi~nt fr~ entering ~he e~om drain
�l~gi~ i~.

~sadvan~a=es/Probl~-

¯ S~n~ r~val ~Y ~ di~ficul=, es~cially under high £I~ �onditions.

~annina Considera=io~

S~o~ mewerm which a~e made operational before ~heir drayage area 1$
convey large ~oun:m o~ med~mn~ �o natural drainafewaym. In camem o~
sed~en~ load~g, ~he mCo~ mewe~ ~mel~ may clof and lomm a major PO~ion
capacity. To avoid ~heme P~oblems, ~ is necesmaTy ~o prmvenc mmd~n~
ence~ing ~he mymcem 4� Ohm

dependen~ upon s~ce �onditions and Cype o~ ~n~eC. O~er ~nnova~.Zve techniques ~o~
acco~p2is~3~ �~e $~e purpose a~e encouraged, bu~ only a~e~ specifi�
de~a~s a~e ~ub~CCed �o and approved by ~e P2an Approv~g AUC~OT~y o~ �~e ~oca~
gove~en~ (see Design C~ceT~a ~o~ �~e descr~pc3on o~ a new me~hod currently unde~

s~ou~d ~e ~ou~ed ~h~oug~ a Temporary ~ed;me~� ~ap or Pond (see BHP$
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~*: ~ S~o~

~’8 ~e: B~sed on �~nco chi� were ~ece~ved
pe~O o~ the manual, B~Po ~J.35 (Sediment T~a~) and EJ.40 (Sed~n~ Pond) were

~he meshes found An VoAu~ XX~ Runo~ Con~roA and a �ona~an~ depth for ~edi~n~

De[Initlon a small t~rary ~ndlng area, with a g~avel ou~Le~, fo~ by
excavaClon and/or by �onstruCting an earthen

¯ o �ollec~ and a~ore $edi~n~ fr~ ei~e$ cleared and/or graded during �onetruc~lon.
I~ i~ in~ended ~or use on relatively small b~ilding areas, ~i~h no unusual drainage
features, and pro)ec~ed quick build-ou~ ~i~. ~ should help in reducing ail~-laden
runof[. This eil~-laden runoff clog~ o~[-$i~e conveyance systems end destroys
habitat, particularly in otro~o. The t~ap Is a ~em~rary ~aeure (with a deoign
life of approximately 6 ~nths) and is to be maintained until the
~rmanen~iy p~otected aga~not etooion by vegetation end/or ot~ucture#.

Conditions Where P~ac~ice ADDILoi

PrOCeed building oiteo where the t~lbutary drainage area io lame than ~.

¯ D~notre~ wtparien P~o~rtieo will not be
originating ~ ~ha~ develo~n~.

¯ Sedi~n~ de~olto d~otte~ will not reduce the ca~�lty ot the stte~
channel.

Sedl~n~ will no~ cause ~he cl~gin9 of do~s~e~

Dloadvantaaeo/Probl~

¯ Se~ve~ only l~/t~ a~eao.

¯ Sed~n~ ~[ap~ (and ~nda, see BMP [3.40) are only practically effective
[e~ving $edA~n~ down �o abou~ ~he medium aAl~ size ~accion.
sedAmen~ o~ finer g~ade$ (fine $~1~ a~,d clay) w~ll pass ~hrough uriC[each,
~pha~izAng the ne~ �o con~oi e[osAon ~o ~he max~um ex~e:~�

Plennino Conside~aCion-

Sed~enc ~rapm mhould be used only ~or s~all drainage aream. Z~ ~m �ontriVing
drainage a~ea is greacer ~ 3 acres, ~e[er ~o ~ed~enC Ponds (see
subdkv~de ~hm ca~C~en~ area (see F~gu~e

Sed~en~ ~s~ be periodically removed [rom =~e ~rap.
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STORMW~TER MAN&GEMENT MANUAL FOR TH~ PUCET SOUND B~SIN DRAFT

the settling velocity of the design soil particle,
The design particle chosen is medium silt (0.02 ~)
(1) Th~a has a settling velocity (v~) of
0.00096 f~/sec, Note that for the relatively �o~mon
landy loam lOill found in the Puget Sound bslln,                    ~/
approxlma~ely 80 percent of the sell particles are
larger than 0.02 m~n. Thus, chooslng s design partlclo
size of 0.02 mm gives ¯ theoretical trapping                        ~
efficiency of approximately 80 percent. In practice,
and for more finely textured soils, the trapping
efficiency would be loss. However, as a general rule,
it will not be necessary to design for a particle of
slzs loss than 0.02 ~, especially since the surface
area roquxrement increases dramatically for mailer
particle s~zes. For example, ¯ design particle of
0.01 mm requires about three times the surface ¯re¯ of
0.02 mm. Ho~ovor, for Sites with very finely textured
soils, the local government may require ¯ smaller
design particle size than 0.02 ,~. Note also that
choosing a V~ of 0.00096 ft/sec equates to a lur~ace
eros (Sa) of 1250 s~, ft. Per cfs of infix.

b. Settling depth (SO) should not be loss than 2 feet and is also
governed by the sediment storage volume sur[aco area and rsltt~onship
to the basin length (L)o The basin length Is defined ¯s the average
distance fro~ the lnlo~ to the outlet Of the pond.

~
The ratio of L/SD should be Less ~han 200.

The settling volume is ~herefore the surf¯ca ere¯ (8A) times ~ho Ee~ulEed              ..~
settling depth.

To complete the de¯ion of the sediment send!

Total sediment pond volume and dimension are de¯seined as outlined belo~

a. Dateline pond geometry for the sediment storage volu~e calculated               ~m~
above using 3 feet in depth and 3:1 side slopes fro~ the botto~ of
the basin. Note, the basin bott~ is ZeveZ.

b. Extend ~hs pond side slopes (at 3:1 max.) ¯8 necessary to obtain the a
settling zone volume e~ 2 foot depth minimum or ¯s determined above,
4 fOOt mtXj~-mo
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A Small Parcel S~o~a~er Hana~n~ Plan mu~ ~ develO~d which la~/l~ill
~mail Parcel Minim~ Re~Ire~n~ found in Volume II, Chapter ~II-2. ~hese

BHP ES.ZO Planned Clear/n~ and Grading.

only ~o clea~ ~he areas need ~ ,~..~nd g~ading of ~he

m/n~. Pha0earea~ that are aCtAveAM ~in~ ~rked are uncoverS.

BNP ES.20 lxcavl~ BaOmn~ SoL1

Locate e~cava~ed basmn~ ~olla reasonable distance behind ~he Curb, such ae In ~he

B~P IS.30 BackfLllln9

eliminate large loll ~unde which are highly erOdib/e and Pre~rel the Lot
t~a~y �ove~ whic~ ~111 ~ut~her reduce erosion ~tent/ll

~P ~S.40 ¯
R~val ot Ixces~ lo11

~P IS.SO ~anag~n~ o~ Soil Banks

If a lot has a ~o11 bank higher than the Curb, a trench or ~m ~J~Ould ~ /n~tall~
~ving the bank several ~eeC behind ~he curb. ?his will ~educe ~he occurrence

Apply gravel or crushed rock to the

mtree~. This ~aoure
washing, tOp-dressing ~ri~ic ins~ction and maintenance lncludin9

with additional atone, re~rking and c~paction.
details lee ~p E~.ZO, Chapter II-S.2.i).                                       (Po~

S~b~l~ze denuded a~ea~ o~ ~he a~e by mulching, seeding, plan~n~, or
~u~he~ de~a~ls on S~anda~ds and
EI.40 in Chapter ZI-5.

~ B~Ps No. El. Z0, Els~ding"

BMP ~S.80 Strut Cleanln9

Provide ~o~ ~ri~ic Street cleaning ~o re~ve any $edi~nt that may have ~n                      --
�~acked ou~. Sedan= shOuld be ~e~ved by shovelling or sweeping and carefulZ~
~ved ~o a auitabie dis~sal a~ea where i~ will no~ be ~e-e~ed.
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5"~ORJ’~rAT~R MA,NAG~ME:N~ ~U~., IPOR TH~ P~ SOUHP ~SZFI

ZII-1.4.2 ~unoff

A11 m~o~m even~ hydr~mph ~h~m ~e~Lre Lnpu~ of par~mrm which demc~L~

which th@ ~uno~t hydrograph im develo~d. ~hil $~ction demcrll,~s the 3 key
par~term (area, curve nu~er, and ti~ of concentration} used to d@v$iop the
hydr~raph u~Ing thm method o£ hydrog~aph lynthemil discussed ~n Sac. ZZI-I.4.3.

¯ he proof selection of h~eneoum bamln ~ream is required to obtain the h/ghemt
degree of accuracy In hydroqraph analysis. S~qn/f/cant differ~ncel in land
within ~ glvon d~alnage bamin muir be lddre//ed by dividing th= bao/n ~oa in¢o

¯ re~ should ~ divided into �~ ~ubb~In areas ~ccordlngly. Hydrogr~IPh$ ~hould then
~ c~puted ~or each ~ubbaein ~re~ and m~d to ~o~ the total runoff hydr~aph
fo~ the basin.
To further enhance the accuracy of hydrogrmph mnalymil, all ~rvioum and
mremm within m given bamin or mubbamln shall be anaIy&ed separately. ~hlm may
done by either �~put/ng ~epmrate hydrograph$ for each area a~).l combining th~
form the total runoff hydrograph or by �~putln@ the precIpitm~ion ex(emm: for each
area end �~Inlng the two to obtain the total precipitation $~ceme, which is then
used to develop the ~unoff hydrogrmph. Thi~ p~ocedure 15 explained further
Section III-1.4.3 "Hyd~ograph Synthe~l~’. By mnaly~ing ~rvl(~#m and
areas separately the errors ~mmociated with averaging rheas armam are mvold~ and
the true mha~ o~ the runoff hydr~raph is ~t~er approximated,

¯ he Soil Conaervation Service (SOS), ham for many yearm, �onducted studies into
~unoff cha~actmrimticm of vmrioum land type. A~te~ gathering and
extensive data, BCS hal develo~d relationlhlpa between land ule, ~o~1
vegetation cover, interception, infiltration, /ur~ace storage, and runoff. ~he
~elatlonmhipm have ~en characterlxed by m single runo~ �oeff&cient called
nu~." The ~a~lonal [ngineering Hand~k - Section 4: H~dr,)log~ (~[H-4,
augu$~ 1972) �on~ain~ a de~alled description o~ the devel~nt and use ~

SCS ham develo~d "curve nu~e~- (CN) value~ ba~ed on aoil ty~ and land ume. The
�~/na~lon o~ chess ~ fac~o~ ~ called �he "~oll-cove£ c~l)lex." ~he
c~plexe$ have ~en assigned ~o one o~ four hydrologic ~oil gr~upe, according
thei~ ~unof£ cha~acte~ia¢icl. SCS hal classified oy@~ 4,000 l~)il type into chile
fou~ soil groups. Table III-1.2 $h~ abe hyd£ologic ~oil gro,p o~ ~ ~o~1~
~he Pugs� Sound basin and p~ovidel a brie~ delc£ip~ion o~ abe ~our

¯able ZIZ-1.3 shoe the CNe, by land uae description, for the fou~ hyd~rol~ic
groups. ~he$e nu~ a~e for ¯ 24-hou~ duma�ion ~�o~ and typical anteceden¢ ~o11
~l~u~e �ondi¢ion p~eceding 24-hou~ ~o~ In ~ee¢ern Halhin~ton. Note chela
a~e no~, ~he~efore, "ave~a9e~- but ~a~he~ calib~aaed by ~he SC~ fo~ Wea¢ewn
Wa$hing~on and should no~ ~ uled with "we~" or "d~y" ~i~ica~ionl.
~o~ ~o calib~ate ~o acaual ~ainfall and/o~ ~unoff da~a whould liar� with the
o~iginal SCS CN$ published ~n ~R-55. (5)

¯ he foll~ing are ~tan~ c~lte~La/conlide~a¢lon$ fo~ $elect~on o~ CN

1. Many fac¢or~ may a~fect the CN value fo~ a given land ule. ~or ax~ple, the
~v~n¢ of hea~ e~i~nt ove£ ba£e g~ound may �~pact abe ~o~1 ~o aha¢
has a le~ee~ /n~l~a~ion ~a~e and grea~e~ runoff ~tential ~han ~uld
ind/ca~ by s~ict application of ~he CN value ba$~ on P~e-develo~nt
cond~ion~ at the ~i~e.
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H~d,mk:,~ ,Sod H~dn:~:~ 5,odSo~ T~ G~up Sod T~ G,m,~
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~ ND ~ C

~ l T~m D~ D T~ ND~ D T~ ND~ ND T~
~ C T~ D~ C T~ ND~ C T~ C~ C T~ NO~ ND ~ D

~ c v~ l
2

~ ND ~ ND ,~-

~ c w~

~ ~y~oI~Lc ~£1 Grip ClassL~LcstLons

A. (~ ~notf ~tentLal). SoLls h~vLng h/gh Ln~LltratLon rates, even when
~horoughly ~¢ed, and �ons~stLn~ chLefly of deep, ~11-¢o-excess/vely drsLn~
sands or gravels. These moA1o hive a h/gh ra~e of ~a~er tranomLllLon.

C. (N~erstely hLqh runoff ~ten~ll). lolls hlvLng wl~ Ln~Lltra~Lon rl~es when

d~ward ~v~n~ of wa~er, or lolls ~Lth ~e~a~ely £~ne to £Lne

~horoughly ~ed and �ons~l~ng chiefly of clay lolls wL~;h a hLgh
~en~al, so~ls w~¢h a ~anen¢ h~gh ws~er ~bLe, so~ls ~d~h a ha~d~n or
cZsy layer a~ or near ~he surface, and shallo~ so~ls over nearly ~rv/ous
~terLa/. These IoAll have a very IL~ ~a~e o~ wa~e: ~ran~sm~ss/on.

~ Da~a no~ ~rren~ly avaAl~le for ~h~s soL1 ~.

¯ Fr~ S~, TR-SS, Second EdA~Aon, ~une 1986, ExhAbA~ A-I. RevAsAons ~de f~
SOS, SoAI Xnme~re~a~Aon Record, Fo~ #5, Sep~r 1988 and varAous �ounty soAl
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i

~ - fl~ length (~ee~)
V - averaqe velocity (fee~/eec] and
60 e conversion ~ac~or fr~ oecon~o ~o

e~n~e.

~he re ~
T, - t~ of �oncentration (mAnures) end
m    - n~r of tl~ m~ntm

~hm~t

Sheet flow Is flow over plane surfaces. It usually occurs An the headwater of
mtre=m. With sheet flow, the fraction value (he) (a e~dkfked MannAng’m effective
rouqhnemm �oefficient that Ancludem the effect of raindrop Impact; drag over the
plane aurfacel obmtaclea such am 1Attar, crop rAdgea and rocka; and erosion and
tranmportatlon of aediNnt) la uaed. Theae n, values are for very
deptha o5 about 0.1 foot and are only uaed for travel len~tha up to 300 feet. ~able
111-1.4 gavel NannAng’a ~ values lot sheet flow for varAoua surface �onditions.

For shoot fl~ of up to 300 feet, use MannAng’s kAnmtAc aolu~Aon to directly
�omp~te ~t.

T4    - O,I

~here m
T, o travel t~e
n, o sheet flo~ ~annAng’s effective roughneas �oefficient:

?able 111-1.49.
L ~ flo~ length (ft)~
P~ - 2-year, 24-hour rainfall (In), and
me " slope of hydraulic grade lane (land mlopo, ft/ft)



STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND

Shallow Concentrated Flow: After a maximum of 300 feet, sheet flow is assumed to
~co~ shsllo~ concentraued flow. The average velocity for this flow can
c,lcul,t-d u,ing the k~ v,lu., fro~ T,bl, III-l.4 in which average v, loclty i, ,
function of watercourse slo~ and type of channel. After computing the average
velocity using the Velocity Equation above, the travel time IT,) for the shallow

(USGS) quadrangle sheets. The ~ values fro~ Table IIl-l.4 used in the Velocity

~Low velocity. Average flow velocity is usually determined for bankfull conditions.

~es ~r Wetlands: So~etlmes it is necessary to estimate the velocity of flow
through s lake or wetland at the outlet of a watershed. This travel time is
normally very small and can be assun~)d as zero. Where significant attenuation may
occur due to storage effects, the flows should be routed using the "level
routing" technique described in Section III-1.4.4.

Limitations: The following limitations apply in estimating travel time (~),

¯ Manning’a kin~atic solution should not be used for sheet flow longer
than 300 feet.

¯ In watersheds with stom drains, carefully identify the appropriate

a mmsll portion of a large event. The rest of the peak flow travels by
streets, lawns, and so on, to the outlet. Consult a s~andard hydraulics
textbook to determine average velocity in pipes for either pressure or
nonp:essure flow,

¯ A culvert or bridge can act ee ¯ reservoir outlet if there le
significant storage behind it. I hydrograph should be developed to this
point and the "level pool routing" technique described in Section IZl-
1.4.4 should be used to dete~mlne the outflow rating curve through the
culvert or bridge.

~Z~: The following am an example of travel time and time of concentration
calculations.

Given: An existing drainage basin having a selected flow route composed of

¯ P~ - 2.1 inches.

S~nt I: L 200 ft. Forest with donee brush (ehHt EIw)
me 0.03 It/It, n, - 0.80

S~ent ~: ~ 300 ft. )astute (shmllo~ concentrated
;~ 0.04 It/It, km - ~I

~nt 3~ ~ ~0 ft. snmll pond (year around)

s~ 0.00 It/It, k~ - 0

Segment 4: L 300 ft. Grassed wate~a¥ (intermittent charmel)
s~ 0.0~ It/It, k~ - I)

~nt ~: ~ 500 ft. Grams-llned stre= (contlnuoue)
s, 0.03 It/It, k~ - I?



STO~HI~T£R NANAG~H£NT NAJCU~ ~R TH~ PUGET SOUND BASIN

Table III-1.4 "n" ~J~D "k" Val~el Ul~ Ln T~ C~lcul~onl for Hydr~raphs
=n," Shee~ ~1~ ~at~on Nann~nq’s Values (for the Initial 300 ft. of travel)

Smoo~h surfaces (�oncrete, aspha1~, g~avel, or ba~e hand
soil)

~a11~ fAeld~ o~ l~se seA1 eurface (no residue)
O,OSCultivated ~oA1 ~A~h residue cover (as 0.20 f~/~)
0.06

Denee graooeo 0.15
Bermuda ~aoo 0.24
~anqe (natural) 0.41
Woodo or foreo~ with light un~erbruoh 0.13.
w~$ or fo~eo~ with denoe undorbruoh 0.40

O.O0
"Nanning valueo ~o~ ohee~ fl~ only, Lr~ ~er~on and Mead~o 19~6 (See ~R-SS, 1986)

"k" Valueo Used in ~r~vel ~i~/~i~ of Concentration Calcula~lono

Shallow Concentrated ~1~ (after the initial 300 ft. of oh~ fl~, R = 0.1)

1. Forcer with heavy ground litter and ~ad~$ (n - 0.10)
2. aruehy ground with I~e ~rees (n - 0.060)
3. ~a11~ or minimum tillage cultivation (n - 0.040)

84. HLqh ~raae (n - 0.035)
5. Short ~c~e~, pasture and lawns (n = 0,030)

11~. Ne~ly bare q~ound (n = O,~S)
13~. Paved and ~ravel areao (n - 0.012)

Channel ~1~ (/ntemitten~) (Rt the ~knnin~ of visible channeZa R ~ 0.2)

1. ~orested swale with heavy ground Ii~er (n - 0.10)
2. Forested d~ainage course/ravine with defin~ chsnnel ~d (n = 0.050)

103. RocM-iAned wa~e~ay (n = 0,035)

5. ~r~h-lined ~l~e~ay (n ~ 0,02$)
6. ~P P~ (n - 0.024) 20
~. Concrete pL~ (0.012) 21
8. O~he~ ~a~e~lyl and p~ O.S08/n 42

10. Rock-l~ned a~[e~ (n - 0.03S)
2311. Gr~-l~ned e~[e~ (n = 0.030)

12. ~he= sk~e~s, ~n~de channels and pL~ 0.80?/n**
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ST~R~&TER I’~..~U~GEHENT )~J(U~,. FOR THE P~GET ~ND

�~t~n9 sell ~so~p~on ~ p~ec~p~tst~on exceoo. The 5CSUH meth~ ~ko by

¯ nd deoL~n o~o~ hydr~ra~ha o~ e~l ~ ba~e accordLn~ ~o basin ~L~ of
�oncentration and Iddl th~ to fo~ the ~noff hydr~reph. The ;SBUH ~th~, on the
othe~ hand, convertl the incr~ntal ~uno~ depths into inmtantaneoum hyd~rl~hl
which a~e then ~outed through an imaginary ~eme~voi~ with ¯ ti~ delay e~al to the
basin tl~ of concentration.

¯ he SBUH ~th~ wal develo~ by the ~anta Barbara County ~ Control and
Conservation Di~t~ict, Ca~i~o~nia. The SBUH ~thod directly c~pute~ a
hyd~og~aph without going through an inter~diate ~rO¢lll (unit hyd~aph) el the
SCSUH ~th~ d~m. By c~pa~i~on, the cmlculation ~tepm of the ~;BUH ~th~ are much

Step one - �~put~ng the lnitlnteneouo hydr~riph, Ind Step t~ -. �~tLng the
~unoff

Z(t) - 60.S R(t) A/dr

where~
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Sto~age Routing TechnA~e

The "level ~I rou~Anq" ~echnAque p~eeen~ here As one o~ ~he a~ples~ and
c~nly used hyd~og~aph ~ou~ing ~h~e. ThA~ ~h~ ia described An "Hend~k
Applied Hydrology," Cn~, V. Te, 1964, (6) and eleewhe~e, and ie ba,~ on ~he
continuity e~l~ion:

Xn£1~ - ~£I~ - Change An o~o~ge

l - In£1~ at ti~ 1 and t~ ~
0 - ~t£1~ at t~ 1 and
$ - Storage at ti~ 1 and t~ 2
~t - TA~ interval, 2-1

The ti~ interval, At, mu~t ~ conmimtent with the ti~ interval ue~ An
developing the ~nfl~ h~drograph. The ti~ interval ueed for e 24-hour
Am 10 minutem while the ti~ interval ~ed ~o~ a )-daM mtom Am 60 minutem.
The &t variable can ~ eliminated bM dividing At into the mtorage variable~
obtain the ~oli~ing rear~ang~ ~a~ionl

Xf the t~ in~erval, it, ~ An minutee, ~he uni~ of e~ora~e (S) are n~
(cf/minJ ~hich can ~ conver~ to cfl by multi~lyin~ t~l 1 man/60

The teml on the left-hand eAde o£ the ~ation are kn~n ~ ~he
hydr~raph and ~ the Itoraqe end out~l~ valuel o~ the p~evioul tL~ Itep.

The~n~ unkn~nes~age.dAechargeO and Scurves.Can ~ eolv~ An~erac~Avely £r~ ~he given e~age-e~orage

The toll~Ang section gAve~ ~he I~AfAc hydr~raph rou~Ang S=el~

I. ~velop s~age-e~orage

¯ Pot ~e~en~Aon/de~en~Lon facAIA~Lee ~A~h vertical ~Ldes (~aul~)~
I~o~ed vol~ Al I~ply ~he ~ e~ea ~A~l ~he heAgh=.

¯ Po~ ~nds ~A~h 3:1 ~Ade llo~e, ~he I~ored vol~ can ~ �~ by
averaging the ~nd lu~face area with the ~tt~ area. The ~oll~ing
~atAon was deriv~ ba~ed on this assumption and ~ot a e~a~e ~nd but
provides a reasonable trial estate ~or typical ~ndm o£ other

S(S) - les~ + (6-~,(~)e~) + ~
wheze:

~ - ~tage height (~t) or water depth ~ve ~nd
~ o a~ea o£ ~nd ~tt~ (lq.
S(H) - itorage (~. {t.) it ltlge height, B.

¯ ~or it~la~l~ ~ha~ area~ the ~tage-~to~age cu~e may ~ develo~
~olI~:

a. Obtain to~aphic contours o~ an existing o~ p~o~ ~etention/de~ention
~acilit~ si~e and plan~e~ (o~ ~he~ise c~pu~e) ~he a~ea enclo$~ by each
contour. Fo~ ex~ple, see Fi~e XII-I.4 An which each �on~our~ep~e$en~$ a
one-~ interval. ~n~ou~ 71 is ~he lowes~ ~ion o~ ~he site and ~ep~e$ents
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zero a~ormqe. Contour 76 re~romon~m ~ ~on~l m~e o~ 5 ~oe~ ~vo ~ho

~he average area ~en con~our~ 71 and 72 ~uld ~

2

�.    Calculate the volu~ ~t~en eontour~ by mul~iplying ~he average
�on~ou~ by ~he difference In elevation. ~o illustrate, the ~o1~
�on~ou~ 71 and ~2 ~uld ~:

(2500)(1 ,~) . ,500 c,. f~.

Ares 73-74 - ~0050 cu.
Area 74-75 - 12950 cu.
Arm~ 75-7~ - 16750 cu. f~.

d. Define the ~otal storage ~1~ each �ontour. Thie is ~ua~ ~l~e
vol~a �~pu~ed In the Previous m~ep for ~he contour In ~et;~lon
ex~ple, ~here Is no m~ora~e ~1~ contour 71- 250n -. *- ~ - "    or
and (6550 + 2500 9050 cu. ft. ~1~ ~n~our 73).

In

~n~ra 71-72           ~           0 ¯ 2500        m      2500 cu.
~n~ourm 72-73 2 2S00 ¯ 6500 m ~050 Cu.~ntourm 73-74 3 9050 ¯ 10050 " 1~100 ~.~nt~rm 74-7S 4 19100 , 12950 ~ 3~050 ~.~ntout~ 75-76 S 32050 ¯ 267S0 m 48800 ~.

U

Ill- -
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7 600 s~l.
7 4400 s<l.

77 7, 8700 sq.

7~ 19000 s~::l. I1.



STOPJ,(I~ KA~AGEMENT I~J~NUAL FOR ~H~ PUGS? SOUND 8AS]:N

2. Develop ¯ c~rve c¯lle~ ~he "rou~Ln9 curve" ~hLch Le e~ply a plo~ of ou~fl~
-

easily plotted by setting up a table like Table lII-l.8. The units ~or the
expression o~ outfit, O, are cubAc-~eet ~r second for the t~4 ~ri~ of
interest. For this ex~ple, the t~ ~ri~, &t, of 60 minutes will ~
for illustrative put,see. (Usually &t wall ~ 10 minutes to corree~nd to the
t~ steps u~ed in preparing the hydr~raphe.) Therefore, all variables in the
rearranq~ continuity e~ation must have the unite of cfe. This ~ane that the
storage which was plotted in cubic feet must be converted fr~ ft~ to cfa b~dividing At by the t~ interval, &t. For the storage bel~ Contour 2 this                  2
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9. rind thl lure of RO~l (1). (2), and (3) end enter value in Rose (4).

I0, Subtrac~ value in Row (S) from Ro~ (4) end enter result in Row

II. Refer to routing curve for next value of Oa, corresponding to result of Stop 10.

Continue thla process until the ~ hydrograph, ae represented by the tabulated
valueJ of Of, returns to =ere.

Row (?] of entrleJ in the Table III-l.8 (stage at the beginning of each time period)
x~ obtained by dividing each value of 25! by 2, and referring to the stage-storage
curve, rlgure III-l.8. For example, for time p~rlod 3, 25~ equals 3.97 cfa-mln, half
of which la 1.98 cfa-min. Referring to stage-storage curve for storage 1.98 cfs-mln.
(or 1.98 x 3600 o 7,128 cu. ft.), a stage of 1.6 feet la obtained. Adding these
to the elevation of the flrat contour (71) allows floodplain or maximum water surface
(Row (8)) for each time period to be �o¢.puted.

Finally, plot the values of Of for each time period to plot the �o-plate outflo~
hydrograph, aa shown in Figure IZI-l.8. The volume whlch must be stored le represented
by the dark shaded area, end may be obtained through graphical techniques. The volume
may alas b~ closely eatlmated from the largea~ tabulated value of 2S~, divided by
and converted to cubic feet. Thla will exactly coincide with the true peak
hydrographa cross exactly st the end of ¯ time interval. However, this Inaccuracy in
volume would be very small, and for practical purposes may be neglected.

In summery, the cheracterlatlce of the sample detention facility and the selected
elght-lnch orifice outlet are such that the peak runoff rate will be Ireduced below the
required 4.0 cfa. Furthermore, the full five feet of available storage is not used and
the maximum floodplain elevatlon generated in the pond la 75.12 feet. This £ndic¯te¯
that additional trlala or iterations could be performed to optlmlae the
control of thla s~mp1e detention pond.

Slxln= a Detention Pacillty ~or Multlnle Deafen Storm Rvent

To dealgn ¯ storage facility to meet Perton~ance re~Irement¯ of ~ 10, end 100-year
storm control, it le usually necessary to Perfomm¯ny Iteratlve routlngs to
a minimum ~¯cillty ai=e with the proper outlet (orltlce) control. ~¯ch
routing re~ulrea that the facility si~e (stage-storage curve) and/or outlet
conflguretlon (st¯ge-dlsch¯rge curve) be adjusted and teated for Pe:~ormance. Such
iteration can be cumbersome, even with the use of a computer. To mlnimi~e the number
of Iteratlona, a graphical evaluation of the developed inflow hydrographa is
approximating the storage volume and outlet conflgur¯tlon o~ ¯
h~pothetlcal detention pond that meets the Performance re~ulremente, prior
the iteration process to flnali:e the dealgn of a detention ~acillt¥.~

The following simplified ex~ple pie¯ante ¯ gr¯phlcal approach to ¯~oroxlmatlq~
volume and outlet �on~Igur¯tlon.

I. assume the following performance ~e~i~ementa (allowable release rates) and
developed Pea~ inflow rates have been noted from hydro~¢epha generated for the
purposes of ai:Ing ¯ standard on-slte detention pond:

Deslon ato~m ~llowable Releee5 Developed

2-year, 24-hour P=~ - 0.23 cfe ~:~k, " 1.6SlO-year, 24-hou~ Pt0~ " 1.40 cfs P~o~ " 3.46ZO0-year, 24-hour Ps~ " 3.47 cfe PJ~Qd,~ m 5.89
Note: Th~a example illustrates detaining the peak flows for the 2, 10, and 100-
year, 24-hour duration design storms. The required Performance for the 100-year
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ST~R~C~ATER F, ANAGEF~NT I~(UAL FOR THE PUGET" SOUND

design mto~ may ~n s~ Cilia ~ ~rl then the pre-deveZo~ f ~r ~ rate de~nd~nq
on d~nstre~ conditions.

2. PIo~s of ~he develo~d ~nfl~ hydr~r~phs ~re used to graphi�ally ~pprox~e ~he
detention s~ora~e red,red ~o achieve ~he

3. S~a~ing with ~he 2-yea~ hydrograph, ~he 2-year all.able ~e],ease rt~e
(which mus~ no~ ~ exceeded) is plotted as a horizon~al line extendin~ fr~
zero to ~he ~ln~ where it intercepts ~he fallin~ 1i~ of th~ hydr~raph. A line
Is drawn fr~ ~he beginning of ~he infl~ hydrograph to ~his i~in~. This line
ap~roxima~es the outflow ratin~ curve of a control structure of a
detention facility which would restrict outflow ~o not exceed P:Q~I and
approximates ~he rising li~ of ¯ hy~the~/cal ou~fl~

4. As In standard ln~l~-ou~flow hydr~raph analysis, the aret unde~ ~he

hydrograph, graphically approximates the ~unt of infl~ which mus~ ~ s~ored,
detained and released once ~he infl~ hydrograph fells bel~ the all.able release
ra~e. This volu~ of storage fo~ the 2-yea~ storm (as shaded) ~s te~d Sz and
can thus be appro=imated by ~amuring the area with a plmni~ter.    In this
ex~p1e, the vertical scale Am I inch - 0.936 c~m and the horizontal scale
i inch - 5.65 hou~m, than ~or a piano,tared area meaeure~nt o~ 1.05 m~. An.#
~ - (1.05 ~q. An.)(0.936 c~m/An.) (S.6S hrs./in.) (3600 eec./hr.) I~.9~0 cu. ~t,

S. ?he I0 and 100-year develo~d An~1~ hydr~raphe must now each ~ e~An~ to
dateline which wit1 require the ~et ~tora@e volu~ An addition ~o the 19,900 cu.
~t. approximated for the 2-yeaz storm. Note, the a~unt o~ mtora@e volu~ need~
to control the 10-year mtor~ may exceed that of the lO0-year when ue~n~ this
~h~. ~hl~ occurs because the ~ak flo~a ~or the 10- and lO0-y~ar ~nfl~ hydro-
graphs are ~/milar in magnitude, and the difference bet~en lO-year all.able
release and develo~d ~ak rates can ~ substantially greater t:han for ~he 100-
year. The interception ~n~ ~ith the P~ thu~ occurs further d~n the falling
l~ ~han for the 100-year, resulting An a larger s~orage volu~

The 10 or lO0-yea~ all.able release rate (P~.~.I or P;~I) (which ~st not
excel) is plo~ed as a horAtontal line ex~ending fr~ ~i~ taro to the
~here i~ intercepts the falling 1~ of the �orres~ndin~ hydr~lraph"

By trial and error, the ~i~ (Tz-year) at which the ~ vol~ occurs, while
~lntaAning p~i, As datelined by planL~ter. Fr~ this ~int, a line is drawn
to connect to ~he Pl0~ or PI~I ~in~ on the falling 1i~. The ares fr~ ~
Tz-year under ~he infl~ hydr~raph to ~his ~lnt, less the area under ~he
1~ of the hy~thetical ou~fl~ hydr~raph (shown as ~he slende~ shad~
triangle(s)), represents the additional storage volu~ needed ~o mee~ ~he
~rfo~nce. The ~o~al s~orage volu~ SI0 o~ SI~ c~n then ~ c~,~ted by adding
the additional storage vol~ to ~.

6. Fr~ the s~orage vol~s c~put~ ~ve, ch~se the largest of the thr~ vol~s
for the initial ~nd sAtAng. Xn this case the lO0-year vol~m,

SI~, As ~helargest. Therefor, call 1~

S~ = 23,955 ~.

7. ~st~te the ~tt~ ares, ~, of the ~nd assuming 3:1 side slopes and a design
depth, ~, of 4 fee~. The foll~Ang ~a~Aon may ~

2
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~P~ZZ AZZZ-I.~

P~~ Or D~Z~ ~8 DESZG~ AC~ZNG ~ ~

B~ce L. Barker, Ralph D. Nelson P.R., and Hark S.

~ntr~uctio~

On-alto detention has ~en widely a~opted aJ a ~an~ to control the lnc~eamed ~8te
of runoff ~r~ urbanized areas. When an a~oa ~m devolo~d, a detenl:lon ~nd G~
vaul~ ~o �onstructed ~o reduce ~he ~nc~eaood fl~e w~h urbanization1.
detention otanda~dm and design ~th~m have not ~en adorers to mitigate these
tncrea~ fl~e ~n K~n~ County. The ood~nt and ~11ut~nto e~moctsted with h~her
flows are ultimately de~m~ted Ln Puqet Sound. Thus, the proof ~unct~onLn9 o~
detention ~n~m An urban areas A0 critical to the protection of ot~e~ oyet~m and
the wate~ ~llAty An Puget Sound.

Recent field data and new c~puter ~ellng mu~qest that the existing ~th~m
detention ~nd deeign are no~ adequate ~or the hydrol~ic �onditione round in the
Puget Sound area. Peak flow releases fr~ detention ~nds designed under cu~en~
a~andarde ~re found ~o increaee ~ubs~an~ialIM over undevelo~d �onditione.
indica~ee tha~ mitigation for develo~nt has no~ ~en adequate ~o date, and
fu~the~re, the volu~ to fully mitigate ~a~ fl~s with detention Am actually ~ch
g~eate~ than the current ~th~o

Detention Standmrdg and Noth~m In Klno �oun~v

Rational ~t~l

In King ~unt~, the detention of #to~ater runoff wa~ ~l~t mandate~ b~ the
Drainage Control Manual (King Count~, 19~9). The req~rmnta In the manual
on ~1~ �ontrol. Ponds were typically designed such that ~et-develo~d lO-~eat
~1~ ~re r~uc~ to pre-develo~d lO-year ~1~ levels (lO-~ear standard).
~h~ tec~nded ~or design ~as the ~r~anainen and Watwen (~;W) ~th~ with
runoff tares baaed on the ~ational ~h~. In 1985~ an ~n~n~ ~a0 ~de

In 1987, King ~unt~ �onducted a ~leld lu~e7 (King Count~, 1987) of the Itro~l In

~nds de$xgn~ according to 1979 standards. The cause of d~age wa~ thr~-fold.
Fir~, d~ainage facilities were no~ beln9 main~alned pro~lyl secon~l, Ins~c~ion
du~In9 �onstruction was inade~ate; and ~hlrd, ~he ~th~s of design did no~
ade~atel~ p~otect the 8t~e~ 8yetis ~ e~omion.

While ~n~ of these facllitieo ~re no~ functioning p~o~l~ ~cauoe of ~ design
and main~enance, ~he ~nda having ~te~ deelVn and maintenance failed ~o
the otwe~ 8~a~ ~ ~l~ing and ~ no~l~, erosion.

Recently, ~e stringent detention etandaw~e have ~en adopted In an at~ to
p~event fu~he~ degradation o~ a~e~s. The King Coun~ Sub,ace Wate~ Design
(King ~un~, 1989) ~e~i~eJ ~ha~ ~a~-develo~ 2 and lO-~ea~ ~1~ :~ ~uc~
p~e-deyolo~d 2 and 10-~ea~ levels reJ~ctively wi~h ~he ~esul~lng ~;nd vol~
inc~eao~ b~ a 301 safe~y ~ac~o~ (1.3(2-10 yea~)a~anda~d). The lnclulion o~
f~e~en~ even~e (2-~ea~) In addition ~o ~he lO-yea~ eyen~m was in~endsd to ~uce
the ~un~ of e~osion b~ the ~e ~ent e~o~n. The approved design event
~th~ol~ is ~he single eyent approach. The ~nual rec~nde the use o~ t~
Santa Barbara U~ban H~d~raph (SBUH) ~h~ (S~ubchae~, 1975), ~hich
much o~ the Soil ~nse~va~lon Se~yice (SCS, 1972)
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STOR.~kTER I’~.HAGE/,~NT V.AHU~L FOR THE PUCET SOUND BASIN

48 inch and 54 /rich ca~chbalLnl and 12 £nchel for 72 inch and 96

for mul~Aple 3unc~Lon ca~chbalAns and o~her I~ruc~ures.

¯ Ca~chba~/ne Ihall ~ prov/ded ~/~h~n 50 foe~ of ~ho on~rance ~o
~o p~ovl~e £o~ e~l~ and debrl~ ~e~val.

~he ~no~re~ end placed Ln ~ 4 foo~ oec~Lon of ~he nex~ la;rger

catchbam~n grate ~hall ~ 3~1.
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~-- ~ch~n[cal ~o~nt ~nd~ (not greater th~n 30*) on ~teep ~Io~].

* k break ~n ~r~de or ~l~9~nt o~ ch~nge~ ~n p~ m~ter~ ~hm~ occur only

Plow is uniform in each pipe (i.e., depth and velocity remain constant
throughout the pipe for a given flow).

Friction head loss in the pipe barrel alone controls capacity. Other head
ioaaea (i.e., entrance, exit, Junction, etc.) and any backwater effects or
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I;-~QUZR~D PRO’Z’EC’TZoNDischarge Velocity at
MLnim~m~ DimensionsDesign ~10w (~ps)

O to S$ Rlprap. 1 ft. Diameter 8 ft. or Crown
+ 6 ft. 4X Die., + I ft.

whichever
is greater

6 to el0 RAprap-e I ft. Diameter 12 ft. or     Crown
+6 ft, 3X Dia,~ +1 ft.
or 3X which~ver
Diameter, Is greater
whichever

11      to       S20         Gabion 1 ft.      (As requAred)(As reqNired) Cro~n
÷1

20 MA ~ngineered ~nergy Dissipator Re~ired

RIprap shall be in accordance with section 9-13.1 of the WSDO~/APWA
Standard Specifications. RIprap tO be reasonably w~11 graded with rock
gradation as follows:

Passing 8 inch square sieve 100t or
Maximum atone else 8"Passing 6 inch square sieve 40-6Ot or
Medium stone sizePassing 2 inch s~uaro sieve O-10t or
Minimum stone

**    R/prap to be reamonably well graded with rock gradation
follows:

Maximum stone size 24" (nominal diameter)
Median atone same 16"
Minimum stone sise 4~

Mote: Rlprap ei~ing governed by the side slopes on outlet channel,
essu~ed to be

Methods of ~nalys/s for Culverts

The theoretical analysis of culvert flow can be extremel~ complex because of the
wide range of possible flow conditions which can occur due to various �o~b£nat~ons
o~ inlet and outle~ sut~ergence and flow regi~e within the culvert bar~el. ~n exec~
analysis usually involves detailed backwater calculationx~ energy and
balance, and application of the results of hydraulic model studies.

Simple procedures have been developed, however, wherein the various flow conditions
a~e classified and anal~ed on the basis o~ a control section.
a location where there As a uniczue relationship between the flow ~ate and the
upstream wateE au~ace elevation. Man~ different flow conditions exist ove~ tJJ~e,
bu~ at any given time the Elow Am either governed by the culve~t’s inlet
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STORMWATER NANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

flood event in cubic feet per second. For c¯oes where Q~. is less’th~kn 44 cfm, the
design flow can be approximated as equalling the 2-year flood event (Bates, 1988).

duterminatlon of these flows. These ~thods, as well as the methods of calculating
the resulting hydraulic characteristics, should bo documented within the NPA
application. An acceptable alternative to the hydrologic and hydrau~Lic analysis is
described in the following section.

These flow event criteria may be modified for specific proposals ¯a necessary for
unusual fish passage reguirementa, or where other mutually agreed upon methods of
empirical or hydrologic analysis are used, or whore special f¯cillties ¯re do~d
adequate by the fisheries ¯gencles.

Culvert Size and Sis;-

Culvert size (diameter or equivalent) and slope must consider and accommodate
~uvenile and/or adult fish passage. At any given flow, hydraulic
within a culvert are mos~ sensitive to the variables of size and ¯lope.
hydraulic characteristics (depth, velocity) and the design flows fro~ which they
derived are presented in Table %II-2.5.

The velocity criteria for ~uvenlle salmonid¯ is based on the sssumption that, for
culverts up to 60 foot in length, roughness within the culvert will provldo a
passable migration path ¯long flow boundaries, whore the velocity will be loss than
the 4.0 fps average ~low velocity ~oquirod by Table III-2.S. By limiting the de¯San
flow voloclty to 4.0 fpo, bed matorlal can be expected to deposit in the culvert to
provide that roughness. ~iso, 3uvonilo salmonid passage typically occurs when flo~s
¯ re much loss than the 2-year flood frequency flow doslgn suggested by Table IZI-

~ hydrologic an¯lysl¯ may not bo warranted for very small streams. &n accept¯his
alternative to the hydrologic and hydraulic analyses described above is to install a
culvert on level grade (Or slope), with ¯ diameter (or span) at least as large as
the characteristic toe width of the stream channel. The toe width, the horizontal
distance between the points where the banks and streambed ~oin, includes the
of gravel bars, if present. Consideration must, of course, alas be given to flood
capacity and debris and bed load passage. No culvert should be designed to be
structurally ~eopardized at flows less than ¯ 100-year flood.

Debris racks are not an acceptable alternative to p¯¯sage of debris ~hrough the
culvert. Placement of multiple parallel culverts Is not desirable due to increased
potential of blockage by debris.

Culverts must be placed below the natural channel grade (countersunk) by a minim--
20 percent of the culvert diameter or rise. The natural channel grade is defined is
the profile connecting the low flow hydraulic controls in the natural channel.
Culvert capacity for flood design flow must be determined b~ using ~he remaining
capacity of the culvert.

The minim-- depth criteria presented in Table III-2.5 can be applied to the culvert,
assuming no bed material is retained within the structure.

In the case of culverts proposed for channels with gradients that, if applied ~o the
culvert, would cause ¯ water velocity greater than that acceptable for fish passage,
the upstream end of the culvert may be further countersunk. Approval of either
option must be on ¯ site-specific basis. Generally, an additional countersink of
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P~ullk, G.~., A.C. Delacy ~nd ~.~. S~acy, 1957. The effec~ of ~es~ on the
~r~o~nce of fatigued adul~ $ilve~ ~al~n. Univ. Wash. ~oll. ~ish. ~echnical
~e~ 31.

salon, aockeye salon and ~eelhead a~ several wa~e~ velocities.
’Unlv Wash. Coil.Fieh. Technical ~e~r~ 441. ¯

SalaMi, M., W. Heubach and ~.~. Skinne~, 19~2. S~ preliminary ~eault~ on the
¯ wi~in9 ability and impingemen~ ~ole~ance of young-o~-the-yea~ e~eelhead
king ~ai~n and ~ri~d bae~. Final ~e~t ~o~ anad~ue Fisheries ac~
California AF~ -

Si~ne, D.B. and N.A. Stevene, 1971. S�ou~ control An rock ba~In~ at culve~
outle~e. Chapter ~4 in ~iver Hechanic~. £dited and ~ubli~hed by Hsieh #en
For~ Collin~, Colorado.

Stuart, ?.A., 19~4. ?he leapin9 ~havAo~ o~ ~al~n and t~ou~ at fall~ and
obstructions. Depar~nt of agriculture and Fish. for Scotland, F~eehwa~er and
Salon Fieh. ~ee., (£dinburgh: Hie Ma~eetM,B Stationery O~ice~.

~.S. ~ieh and Wildlife Service, 1982. Hand~k for pro~ec~ion of fieh and wildlife
fr~ construction of fa~ and ~o~ee~ ~oade. Bio. Service P~og., ~S/OBS-82/18.

~eaver, Cha~lee ~., Clark ~. ?h~peon and ~mil Siatich, 1976. Fieh paeeage ~e~ea~ch
a~ the Fi$herie~-~N9ineering ~eeearch Ea~ra~o~y. Fourth P~og~eee ~e~t on
Fi~he~iee-£ngineering ~eeea~ch p~, 1966-1972.

~i~r, a.~., 1961. ~i~h trane~ An waVe,aye, alaska Depa~nt of ~leh and
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Figure IIZ-2,1? - Head for Culver~l (Pipe W/’n" = 0,012), F~ow~ng Full
with ou~le~ Control
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2

EXAMPLE

66 inches, O = lOOcfs
d=/D- Ratio, 0.50

(0.50)(66 incus) = 33 incl~=s ÷ (12 inches/ft)
2.75 feet                                                      ~.~--.
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NANAGEH£NT HANUAL FOR THE PUGET SOUND

REQUIRED
DIMENSIONS 2

LINING

12’ FOR
RIPRAP

SEE TABLE 111-2,4

2

.~ BOTH SIDES OF C~NNEL FOR AS ~
~ ROCK 1’ ~

~ " ~ ONE SIDE OF C.NNEL ~R A> ~

1" OR 2" ROCK ~ICKNE~                        n~
SEE TA~ 111-2.4
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RI~p

HDP PIPE
C

~GABIONS
(SIZE AS ~GUIRED)

NO S~LE ,"
/

SLE~E OF NEXT ,RGER
SIZE D". ,~ FOR THER,L EXIS~NO
EXPANSION, CONT, CT~N GROUND

ANCHOR RIP~P EXIST. GROUND

; ~ UNE RIP~

!I:-2-43
FEBRU~Y, 1992

R0055934



SECTION A-A
nts

1Z1-2-44                                       FE]BAUARy, 1992

R0055935



R0055936



111-2-46                                       FEBRUARY, 1992

R0055937





R0055939



II1-2-49                                       FEBRU~¥ ~ 1992

R0055940



R0055941



by ~etltht
’~II I

III~
\

i i i      ’

: 10 8 6 & 2 1 .8 .6 .6 .2
! Grain Size (lnehee) ’

R0055942



V
STORMWAT£R I~I~NAGENENT MANUAL FOR THE PUCET SOUND BASIN                                                                                O

Figure III-2.25 - Open Channel Flow Profile Computation
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For a 9~von ~I~, channe~ m~o~, MannLnq’e "n=, and energy coefficient, o, t~e~hor         .~        L

w~th ~ ~LnnLn~ wster su~ce e~ev~tLon, y:, the v~em o~ 6x m~y ~ c~cu~t~ ~o~

are ob~alned f~ ~h~ c~ula~iv~ $~ o~ Ix and �o~re~ndlng values of y. Velues o~
Hanning’s n may ~ found in ~able III-l.8.

The no~l fl~ depth, y., should ~Irst ~ calculated fr~ Mannlng’~ g~a~ion to
e~ablish th~ up~r limi~ Of the backwa~e~ e~fect.

l~e~a~lve proce~ achieved by chooming a range of fl~ depths, beginning at the
down~e~ end, and p~oceeding lnc~n~ally up ~o ~he ~int of in~ere~t or to
~in~ o~ no~al tl~ de~h. Thl~ ~e ~ acc~pllshed by ~he u~e of a table (e~
figures III-2.30 and III-2.31) or a �~puter progr~ (as discuaeed

¯ o illustrate this ~th~, consider the foll~lng ex~ple:

- 30 cfe
n - 0.030
s~ = 0.O07
a e 1.1S

Asou~ a culver~ 18 fl~ing full a~ 30 eta wl~h I headwater depth of 6
~he channel entering ~he culver~ i8 a V-eeC~lon wi~h 2:1 oide

Calculate the backwater profile ups~re~ of the culver~ ~o a ~/nt near the

2
hemal fl~.

1.T43 oe
The step �~putation$ are carwied out as eh~n In Figure ZZZ-2.31 a~ve. The
values An each �ol~ of the table are explained a~

~1. 1. Depth of fl~ An f~. aesAgned fr~ 6 to 2
Col. 2. wa~er a~ea An f~.: �orre~nding ~o depth y ~n ~1. ;
Col. 3. HydrauZic radius An ft. �orre$~nding ~o ~ An ~1. 1
Col. 4. Fou~-~hi~de ~we~ of ~he hydraulic
Col. S. ~ean velocity An f~a obtained by dividing ~(30 cfe) bM the

a~ea An ~1. ~.
Col. 6. Velocity head An fee~
~1. 7.    S~cific energy An ft. obtained by addin9 ~he velocl~ head An

~1. 6 to depth of fl~ An C~1. 1.
~1. 8. Change of e~cific energy An ft. e~al ~o the

~en the £ value An Col. ? and ~hat o~ the previous st~.~1. g.    F~Ac~ion elo~ Sf, �~pu~ed ~ V as given An ~1. 5 and R~ An
Col. 4.

~1. 10. average f~iction ~1o~ ~t~en ~he $~epa, ~al ~e
a~i~A� mean o~ ~he f~Ac~Aon slo~ 3u$t ¢~ An ~1. ~
and ~ha~ of ~he prevAoua step.

~1. 11. D~fe~ence between ~he ~ ~1o~ Se, and ~he average
alo~,

~1. 12. ~ng~h of the ~each An ft. ~t~en the �onsecutive
�~pu~ed by iX - A£/(Se - Sf) o~ by dividing ~he value An ~1. 8
b~ ~he value in ~1. 11.

~1. 13. Die~ance ~ ~he begAnnin~ ~int to the section unde~
�onsideration. ThA~ As ~al ~o ~he cumulative ~ o~ the
values in Col. 12 �~put~ fo~ ~eviou~ s~e~$.
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A �ontrol str~�~ure LO a catchbasln w~th ¯ restrlctor device designed to control the                Z
outfZo~ from the catchbao~n to ~et a demoted ~rfo~ance ZeveZ. The
device ~8 umually s multiple orL~lce, �onmletLn~ of t~ (o~ ~:e) o~Lf~ceo and

Zn s~ cases, only ~ or~Lces are necessary ~o m~ ~he 2~ I0~ and lO0-year
~a1~/op~onal ~I~ �ontrol ~e~rmn~ one a~ ~he bo~ and one near ~he

voZ~. Sever81 o~ce8 may ~ loc~t~ ~t the s~ elevation l~ necessary to
~fo~nce ~r~ntm. U
The mAn~ orAfAce dLmter Am 0.S Anch, though dLmterm of 1 Anch or ~re

Xn m~ camem, ~rfo~nce r~t~ntm ~( ~Lre the top ot£f~ce/el~ to
Z~t~ t~ h~h on the ~me~ to physically �onstruct (e.~.~ a 13-Lnch-d~mte~
o~ce ~8~t~on~ O.S ~eet ~ top o~ ~me~). In these �48e~, a notch ~1~ Ln
~8e~ p~ ~ ~ u8~ ~o ~et ~omance am demc~L~d ~1~.

h~ve:, ~hey mus~ ~ sLzed ~o pass ~he develo~ ~ak fl~ for ~he lO0-yea~, 24-
hour design s~o~ for develo~d l~t �onditions.

~he 6~n~h, 24-hou~ desA~n s~om ~1o~, ~ovAd~ ~he c~Aned o~A~Ace and ove~l~

FA~e XXX-2.38 can ~ us~ ~o cal~la~e ~he head An f~ a~ve a ~Aser o~ ~A~n
d~te~ ~d ~o~ a ~ven £1~ (usuall~ the lO0-yea~, 24-hou~ design atom ~1~
develo~ �ondAtAons).
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V

O~Ifi~e~: Fl~-th~ough o~i~Ice plates In a standard "tee" eectlon st
ei~w maF ~e ~ ~y the general e~a~ion:

~ " ~ (2@h)°~ An �~e

where~ A - area o£ orifice, ft2

C - 0.62. �~ff/cAen~ of diechar~e
h o hydraulic head An
@ " accelerm~ion of gravity = 32.2

Figure XXX-2.3~ Simple StAtics

O ~ ~ " distance tr~ hydraulic grade lane
~ ~ at ~he 2 year flow o~ ~he ou~tl~

~ P~ to the over~l~ elevation

2

Bectanoular, Shar= Crested Wei,: ~he no¢ch ~ir design sh~ Lnanalyzed uling l~anda~d weir e~a~1onl ~o~ ~he ~uliy con¢~acced

~ - C(L-O.2H)H~�~

whe~: C = 3.27 + 0.40 H/P (in ~).
Length of the ~:~ion of the :ise~ ci:’cumfe~ence
necessary (in ~ee~), no~ ~o exce~ 50 ~cen~
cx:cum~erence.

H and p as $h~ in the
D - Inside ~ise:

No~e ~hat ~o accoun~ fo: side �ontractions, aubt:ac~ 0.1 H ~ L for each :ide
o~ ~he no~ch
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Notch

Valuoa of C4 For both slnnmetr£cal and non-symmetrical Sut:o
summarLzed below in Table 11I-2.9 (Note that when b > 1.50 or a > 0.30 use Cd
0.6.):
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S~RJ’~A~R HANAG£~N~ HAJ~U~ ~R ~H~ PUC~ 5OUND B~ZN

~able ZZZ-2.9 Values o~ ~ fo~ Su~ro

~ Values,

0.02 0.608 0.613 0.617 0.618S 0.619
O.0S 0.606 0.611 0.61S 0.617 0.617S0.10 0.603 0.608 0.612 0.6135 0.6140.15 0.601 0.6055 0.610 0.6115 0.612
0.20 0.599 0.604 0.608 0.6095 0.610
0.2S 0.598 0.6025 0.6065 0.608 0.60aS
0.30 0.59? 0.602 0.606 0.60?5 0.608

~ Values, Non-Syemetr/cal

a(t) . . ¯ 7,. .0.02 0.614 0.619 0.623 0.624S 0.625
0.05 0.612 0.617 0.621 0’.623 0.6235
0.;0 0.60s 0.6;4 0.6ze 0.6:~s 0.620o.zs 0.60? 0.6~1s 0.616 0.61~s0.20 0.605 0.610 0.614 0.6155 0.616
0.2S 0.604 0.608S 0.6125 0.614 0.614S
0.30 0.603 0.608 0.612 0.613S 0.614

Y-Notch. Sharo Crested #el : V-Notch ~ir$, as sho~n in
analyz~ using ~Can~a~d e~at/one ~or the [uily �ontracted condition.

P/~u~e 11Z-2.3S V-NO~ch~ Sharp C~eet~

a~              ~A~
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FLgu=e ZZZ-2.36 Standa=d Control Structure De~a~Z - O~ifLce Con~oZ

Overtopp~g ~owed above water
storm design flow if
Pertormance requ~ements

Tot~ he~ requ~ed
to met

Ovenopp~g ~low~

/tO ~et
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Q~ - 9.739 OH"~

Qo~*~ " 3,782 Oq’lTM
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con~alned in $~on~a~er ~uno£~. Soil~ mu$~ have an ade~a~e Infiltration
contain su~£iclen~ organlc ma~erial~ and ~Intain aerobic condit/on~ in orde~ ~o

In filtration 6MPo u~Ing sand ~d/a, ~llutan~$ are r~ved primarily by physical
~ano. The~e BM~I have l~i~ed ab/li~ ~o p~ovide bioi~ical

¯ Crea~ank erosion c~n be controlled ~st effectively by infiltration, in o~
main~ainlng pre-develo~en~ hydrol~ic condi~lon~. The ability of soil ~o ~et this
re~uire~n~ de.rids p~Imarll~ on $oil ~r~ablll~ (Infiltration ,ra~e) and

In cases where infiltration ie feasible but csnnot ~ully ~e~ the ~unoff

exton~ ~ooible, In �on3unc~ion with o~her BMPO. Note, however, 1;hat soils suitable
£~r runoff ~eat~n~ will llkel~ drain t~ el~Iy ~o ~ ueed for con~rolllng
¯ ~re~nk erosion. Likewise, soils sul~able ~or �on~rolllng Itrea~an~ eroeion
~111 be t~ co~r~e ~o ~dequa~ely ~reat runoff.

in£/Itratlon th8~ is practically achievable ~or each hydrol~Ic loll group.
sddi~lon, i~ prov/de~ guidance in detem/n/n~ /m~r~an~ design variables.

The ~ot deol:able e/tuetion, o~ course, lo to m~lc the natursl situation b~
infiltrating an ~un~ of runoff in the develo~d ~a~e such ~hat the ~un~ of
runoff occurring in the pre-develo~d l~4~e II ~in~ained. In practice ~h/I ~s
difficul~ ~o achieve when ~here are large increases in /m~rvloul aur~ace.

For a site ~o ~ suitable 1~ mue~ ~e~ or exc~ all of ~he s~clfAc criteria
under GL-1 ~hrough 6. Should a sl~e investigation reveal ~ha~ any one of the
General L~l~atlons canno~ ~ ~, the ~plmn~a~lon o~ the Infiltration
should ~ ~

I~I-3.3.2 General Limitations

The ~neral L~lta~lons (GL’s) are qovern~ by the physical eultabllit~ of ~he
and ~he n~ to ~reven~ ~llu~lon of g~ound ~ater. They

GL-2 Depth to ~drock, ~ater T~le, or Im~le Layer, or Dlss~llar
layer

GE-3 P~ox~A~M ~o D~AnMAn~ ~a~e~ ~elle, Sep~Ac ~anMe, D~a~nfAelds,
Foun~a~Aons, S~uc~u~ee, ~a~Ave G~h P~o~ec~Aon ~as~en~s, and
Pro~rty Linea

CL-4 Lend
GL-5 Drainage
GL-6 ~ntrol of Siltation

GL-1 Sell Suitability

The 8uit~ility st soil for infiltration As to ~ bas~ on evaluating the foll~Ing:
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STORJ’~ATER KA~AGEHENT K~qUAL FOR THE PUGET SOUND BASIN

(a) For E~nO~ trea~epr, the soil infiltration rate, (f), shall be between
0.5 and 2.4 znches l~er houri

(b) ~or ~tr~ank e~o~L~n contro~ the~e L~ no ILmLtmtLon on eoLl
~n~iltra~z~n ~ate b~t a m~n~mum ~ate o~ 0.5 ~nchem ~r hour ~
~ec~nded;

(�) Runof~ mu~t infiltrate throuqh at least 18 lnchee o~ soL1 which
m~nlmum catLon exchange capacLty (CEC) o~ $ mLllLe~Lv~lente ~r 100
qc~e of dry soL1.

(d) SoLl~ with 30 ~rcent or 9re~ter cl~y content or 40 ~rcent or 9re~ter
lilt/clay con~en~ Ihall no~ be

(e) Infiltration $~e~ shall not u~llixe fill material nor be placed over
fill soils/

e~end ~1~ ~he {~os~ line.

Aerobic �ondA~on~ are ~o be maintained ~o ~he fulle~ ex~en~
for runoff treat~nt BMPI by ~emA~nkn~ th~ to drain the water

designed ~o dra~n t~e 6-~on~h, 2#-hour design s~orm v~h~n 2# hours.

Lf ~en~Lal impacts ~o q~ound w~ec ~re a concern, o~ L~ ~he applLcan~ Ls pro~eLn~
~o infiltrate An a~ea~ underlain by ~/ll o~ other /m~r~able Z~yers. No
p~ocedu~es have ~en adopted for uee in thi~ manual. For further investigations,
�onsultation ~h ~o/ie and g~ound wate~ $~c/aliete As ~ec~nded. One docent
which ~y ~ o~ uee As the Soil Conservation Service’e "#a~h/ng~on State HateE
~alLty Guide," available (in 1Lm/~ed ~upply) fr~ the SCS office An
Washington (~. 316 ~ne Avenue, S~kane, HW 99201-2348).

GE-2 Depth to Bedrock. ~ate~ Table. or Imitable

The base of all facL1Ltie$ shall ~ located at least three fee~ a~ve the seaeonal
hL~h wate~ ma~k, bedEoc~ (o~ haEdpan), and/or imitable layer. W high wate~ ~able
can indicate the ~ten~/al ~o~ ~ound wa~e~ �ont~Lna~ion. Al~o, infiltration
~ inhibited by the ~a~er table; this could reaul~ An the ~P not functioning
designed.

The prox~Lty of infiltration facilities to other st~ctu~es and facilities must
~a~en into account. ~he~/$e the ~en~/al exists to cont~/nate g~ound water,
disrupt the pro~ functioning o~ septic ta~;k ~ya~$, d~age founda~/on~ and o~he~
pEo~=~y. The ai~e deaigne~/enginee~ mue~ conduc~ an investigation ~o detemLne the
~$~ appEop=/ate locations of Ln~il~at/on ~acL1L~iea; this Le bes~ done on a case-
by-case baals bu~ the foll~/ng basic �~ite=ia L$ p~ov/ded fo~ /nfo~atLon

¯ Infiltration facilities on c~cLal and industrial eLte~ should
plac~ no clo$e~ than 100 ~ee~ ~ d~LnM/ng wa~e~ ~lls, septic
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or drmlnfleldm, and mprIn(m um~d for public drlnkin( water mupplk.m.

Infiltration ~sc~l~t~es should ~ situated ~t le~mt 20 feet d~nmlo~

should be o~ul~e~ a~ leao~ 20 fee~ fr~ s NGP~. An exception Lo roo~
d~nmFut myst~m which should ~ ~octted ~ minimum st 10 feet fr~ any
structure, pro~rty l~ne or NGP~, ~nd 30 ~eet ~r~ ¯ water ~upply well,
septic tank or

GL-4 Land Slo~

Slo~ restrictions de~nd on the BHP selected. Application o~

Infiltration fscll£~es c~n be located on slo~s up ~o IS ~rcen~ ~e long as ~he

GL-5 Dra~naae Are~

Infiltration E~Pe ere l~m~ted An their ability to accep~ fl~,s fr~ lar~er drainage
areas. The foll~n~ dra/naqe area limitations will ~ appll~

¯ Infiltration basins - ~x~mum o~ SO acres
¯ Infiltration trenches - maximum o~ 15 acres
¯ Porous pavemen~ - maximum o~ 15 acres
s Concrete ~r~d/~dular pavmn~ - maximum of IS acres
¯ R~ downs~u~ symt~ - ~xLmum of SO00 s~are test

GL-6 Con~rol of S~I~a~o~

Su~veyB sh~ that siltation ~s one of the ma~or reasons for failure o~
facLiLtLee. Th/s often occurs durLn~ construction, thus Lt £s ~st ~m~ttant not to
excavate trenches or ~nds to ~Lnal 9reds dur/nq thLs phase. Even ~fter

fLrs~ rou~Lnq the w~er throu9h a pretres~nt ~p. ~lso ~here may ~ other

(a) ~Lnal �onstruction of ~nfll~ra~on fac~ll~£es shall no~ ~ done un~l
after other Site �onstruction has finished and ~he site has ~on
pro~rly s~abilized with ~anen~ erosion �ontrol practices as ou~lln~
An Vol~ IX, grosion and Sedi~nt Control.

(b) Infiltration facilities are no~ reC~nded for use as t~ra~
sedi~nt ~raps during the �onstruction phase. Infiltration facilities
should ~ constructed only after ups~re~ drainage areas have ~n
s~abilized. If an Infil~ration BMP is ~o be used as a sedi~n~ trap
~ not ~ excavated to final grade until after the ups~re~ drainage
area has been s~abilized, any acc~ula~ion of sil~: in the basin mus~
r~v~ ~ore ~ting i~ An service.

(�} Infl~ ~o infiltration ~Ps used for runoff treatment, o~her than
d~s~u~ sys~s, mus~ firs~ pass through a pre~rea~nt BMP In order
to min~ize the sus~nded solid load and preven~ s~.ltation of ~he
infiltration facility.
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Collection and an~ly$i~ of eoil$~ geol~ic, and hyd~ol~Ic Info~a~ion a~e a
c~i~Ical c~nen~ o~ ~he planning and design process ~o~ in~il~a~lon ~P$. A
¯ u~$u~ace investigation mu$~ be conducted unde~ the ~u~vi~ion of an enginee~ o~

li~e lnvee~igl~lon.

a soils re~ I$ ~e~ired for each loca~ion. A doll log should ~ taken l~ a

To effectively design an Infiltration Itruc~ure, ~he foll~lng infection le

lub~oil profile. Based on this textural Inaly$/i the

(ii) loll ca~/on elchlnge clplcit~ (or CRC),
(ALL) ~rcen~ clay �on~ent An Ioi~

(b) ~catlon of the seasonal high ground water ~able, depth to ~drock
im~r~ble la~er, and/or depth ~o disa~llar soil layer~ (duplex

The fire~ ~op An do~e~/ning ~he $i~e capab/1/~ie~ $hould be ~o conduc~ an on-line
investigation, in con3unc~ion w~h �onsulting ~he available ~oil eu~ve~ data.
Surveys are available ~o~ all �ounties An Washington and may be obtained ~r~ the
So~1 Conservation Service of the local Soil Conservation DAmOcLeS. Due ~o
glaciation, ~o~1 ~y~e may vary d~a~ically within a ~mall a~ea. Wn on-~ite

what ~bl/mh~ moil survey data indicates.

~o~ large~ land develo~ntm, sell infection ham t~aditionall~ ~n crollec~ed
during ~he 9~technlcal site investigation in otdec to deadline foundation
conditions ~oc structuces and to design earth structures such as ~/I1$ and
The standard ~th~ o~ conducting subsurface Investigations is to d~/ll holes and
collect a I~ inch dimter sell s~ple, 1.5 ~eet long at 3 to 5 ~t Inte~val~ in
the ~cing using a ~pI/t-s~n ~plec. Solid augers are also u~ to collect large
$~ple~ foc c~ction testing but do not p~ovide an accurate picture of the

The sell final infllt~atlon rate and cation exchange capacit~ a~e obtained by
identi~ylng the sell te~tuce~ b~ a gradation test fo~ each o~ the changes In
~co~ile. The soil textures presented in Table III-3.1 cor~e$~nd to the soil
~extu~e$ o~ the U.S. Dept. o~ Agcicultuce (USDA) Textucal Triangle pcesented in
Figuce III-3.1. (Note: much ~k ~aln$ in o~dec to deadline the cation exchange
calcify o~ $oil~; the in~o~ation pcovided in ~his manual is pcel~Ina~ and will
~ ~evie~ as ~e /n~o~ion ~c~$ avai1~le).

The data p~esent~ In T~le IZI-3.1 ace ba$~ on the anal~$i$ o~ over S,O00 sell
s~ple$ unde~ ca~e~ull~ contcolled pcoc~u~e~ by the USDA. The cation exchange
cspacit~ values ace p~el~inac~ a~ ~hi$ t~. The use o~ the sell
e$t~li~h~ in ~he ~ble ~oc design and ~evi~ pcoceduces will o~ec t~a advantages.
FL~$~, it will p~oyIde ~o~ con$is~enc~ o~ ~e$ult$ in the design p~u~ce$~ and
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F~qure II1-3.1 U.S.D.A. Tox~.ural Tr£anqle

Textural Triangle U.S.D.A.              ~.
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¯ ~le ZZZ-3.2

C
~ ND ~ C~ C ~ ND~ l Tm D~ D T~s ND~ D T~ ND~ ND Te~ C
~ C T~
~ c T~ C~7 C T~ ND~ ND ~ D~t C ~7 NO~ C U~~ C V~ ~~ C Vm C~ D W~ ~D~ D w~ D~ ~D ~ ~D

~ C W~ D
~ ND Zm

Hyd:ol~� SoL1G~oup

A. (~ ~no~f ~en~lxl). Sells hav~ng h~qh ~n~ll~:a~on :a~es, even vhen
thoroughly ~t~, and cono~o~An~ chAe~ly o~ deep, ~ell-~o-exceoo~vely d~aAn~
sands st q~aveLo. These 00110 have a h/~h ~&te o~ ~ate~ tr~nom~osLon.

C. (H~e~a~ely hAgh :uno~ ~en~Aal). SeAls havAng sl~ An~Al~a~Aon ~a~eo ~hen
thoroughly we~tod, and consisting chiefly o~ soil0 w~h a layer ~hat im~oo
d~ward ~y~n~ of water, or soils with ~eratoly fine to fine textures.
These soils have a sl~ rate of wa~or transmission.

D. (High runoff ~tential). Soils having vo~ sl~ infiltration rates when
thoroughly wetted and consisting chiefly of clay soils with a high swelling
~tonti41, 8oils with a ~anenu high wa~er ~4ble, soils with a hardpan or
clay layer a~ or near the surface, and ahall~ soils over nearly
~erial. These oo~is have a very sl~ ra~e o£ wa~er ~ran~iooion.

~ Oa~a no~ currently avaA1~le ~o~ ~hLs seA1 ~.

¯ Pr~ SC5, TA-SS, Second Edition, June 1986, ExhAbAt A-1. RevA~Aone made
SCS, SeA1 Znterpre~atAon Record, ro~ #5, Sept~er 1988 and va~Aous county seal
su~eys.
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l~re Ilion.3 Y~pic~l Zzplor~ton proqram ~o: Oee~qn of Inf~,l~r~ion Trenchee :

’~ Store:e: Hmmo~, Igso (13)
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P£q~re III-3.4 General Flo~ Pattern Under t~ater Table Conditiona
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LAYER, OR DISSIMILAR SOiL LAYER
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STORJ(WATER MA~AGEKENTMAHUAL FOR TH~ PUGET SOUND I~A$IN

III-3.6.2    BMP RI.05    water Ouslltv (w~) Infiltration

Purpose and Ooflnltion

This BHP is a vegetated open Impoundment which ia deslgne~ primarily for runoff
trsat~nt ~Jrposes and not stroam/~ank erosion control. Runoff conveyed to the basin
is infiltrated into the underlying soil, where pollutant re,~val by the sell and
vegetative root system takes place. The underlying soil will likely have
insufficient pe~,eability to ~ used for atream~ank erosion control. Infiltration
basins are made by constructing a d~ or an e,~ankment, or by excavating s pit or s
dugout.

Figure III-3.7 illustrates an infiltration baaln.

P3annlng Conelderatlons

A~propriste soil conditions and the protection of ground water are a~ong the

for a description of Oenera~ L~J~tat~ona.

This aMP wll] typically be ~ocated off-line from the primary conveyance/detention

ao2~da that couJd cJog ~he ~nf~Itra~on aol~e.

Drainage areas can be up tO 50 acres for Yater Quality ZnflJtratlon

Design Criteria

The design procedure ~eecribed in Section IZZ-3.4 should be used tO design an
infiltration basin.

¯ General - The construction of st~ctures, materials allo~ed, accessibility for
maintenance, safety ~saurea, assents, and hydraulic dealgn ~thoda shall be
the sm am theme required for detention baalne in Chapter III-4.

¯ Soils Inveatlgstlon - A mlnb~um of one moils log shall be requlr~ for each 5,000
square feet of infiltration baaln ares (plan vle~, area) and in no came lees than
three moils logs per baeln. Each moils log shall extend a mlnb,~,- of 3 (eat in
depth belc~w the bott~ o( the proposed baaln0 describe the SCS aarlea o( the
soil, the textural class of the sell horlxon(s) through the depth o( the log, and
note any evidence of high ground water level, much am ,,:ttllng. In addition, the
location of i-perme~ble moll layers or dlsaimilsr moll layers shall be
determined.

¯ The design infiltration rate, f~, wall be e~ual to one-half the infiltration rate
found from th~ soil textural analysis.

¯ Pretreatment - Water ~uslity Infiltration Basins must be preceded by a
pretrea~nt ~. See Chapter I-4 for selecting appropriate pretrestment

¯ Slopes - Basins should be a minimum of $0 feet from any elope greater than
15 Percent. A geotechnical report should address the potential Lmpact of the
basin infiltration upon the steep
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S~ORJ(~ATER ;IANAGF~U:~I" MANUAL POR THE P~ET S~’ND

* The Infiltratlon eur~ace a~ea (~) used for ~izi~ the baaln shaZ1 ~ c~puted by

e Spillways - The ~tt~ elevation o~ the l~-stage orifice should be designed to
coincide with the one-day infiltration capacity o~ the bami:n. All other

details provided for detention basins in Chapter III-4.

~ Dra~ Ti~ - Stre~ank ~roslon Control Znfiltratlon Basins shall ~ designed
to �~pletely d~aln stored runoff wlt~In one day ~ollowlng the occurrence of the
10-year, 24-hour design sto~ and within two days of the 100-year, 24-hour design
sto~ (with appropriate �or~ectlon ~actors as discussed in Chapte~ IIZ-I).

e Vegetttlon - The ~an~nt, mrgency spillways, e~il and ~rr~ e~eao, and

Re~l~nt @1 (£~oaion and Sedi~nt Control).

Construction and ~lntenance C~iteria

Construction
~he eSSence o~ various phasem o~ basin �ona~ruction :hall ~ �~rdlnsted with the
overall pro)ec~ �onstruction schedule. A pr~r~ should schedule :ough excavation
of the basin with the :ough g:adlng phase o~ the pro~ec~ to ~.rml~ u:e o~ the
~te~lal a0 flli In earth~rk area0. The partially excavated ~aoin could serva a0 a

during construction. H~ve~, ba~ln~ near the final stages O~ excavation should

a heav~ concentration o~ ~lne ~edi~nt. This �ould ~eriou$l~ impair the natural
infiltration chatacteri~tlc$ of the basin fl~t. Final grade of an Inflltra~ion

�~ple~.

S~clflcatlone for basin �onstruc~lon should state the ea~lleet ~Int In
�onst~uction p~res$ when $to~ d~ainage ~y ~ dl~ect~ to the baein~, and the
~ane by which this delay in use should ~ acc~pl/ehed. Due to the wide variety
conditions encountered ~ng pro~ect$, each should ~ $e~ately evaluated In order
to ~t~ne use a~ long a~ i$ ~ea~onably

~xcavatlon

Initial basin excavation should ~ castled ~o within I f~ of the final elevation
of ~he basin fl~. Final excavation ~o the finished grade mho,~Id ~ de~erred until
all di~tur~d areas In ~he watershed have ~en ~abilized or pro~ec~. The final
pha~e of excavation should r~ve all acc~ula~ m~nt. ~la~ively light-
~acked ~i~n~ i~ rec~nded ~or this o~ration to avoid c~npac~ion o~ the basin
fl~r. After ~he final grading i~ �~pleted, ~he basin fl~r should ~ d~ply
tilled b~ ~anm o~ ro~a~ ~ille~m or disc harris ~o p~ovlde a ~ll-aerat~, highly

Lining ~terlal

Infiltration basins can ~ o~n or ~ lln~ with a 6 to 12-inch layer of filter
~terial such as coarse sand or a suit~le filter f~ric to help prevent the buildup
of ~ious de~sits on the soil surface. The filter layer can ~ replac~ or
cleaned when/if it ~�~s cl~ged. When a 6-inch layer of organic material Is
s~cifi~ for disking or spading into the basin fl~r to increase the
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then allowed to d~y ~u~mequent to this o~ation. ~him induces ~apld deca~ In the
o~ganic material and p~event$ the o~ganic matt~ f~ ~c~ing hyd~ophobic,
lOo~enzng the up~r soil layer.

£~tabli~hlng a healthy etand of vegetation on the basin ~ide elo~ and fl~r i$
reC~nded. Thi~ vegetation will not only prevent erosion and lloughing, but will
al~o provide a natural meana o~ maintaining relatively high Infiltratlon
£rOmion Protection of inflow ~Intm to the baein lhall also be ~rovidmd. R~val of

2

aCCumulated aedi~nt im a probl~ only at the ba$1m fl~r. Little maintenancl il
normally re~ired to maintain the infiltration capacity of lide llol~ areal.

Selection of euitable vegetative materialg for the gi~e glo~g a~d all other areag
to be gtabililed, and application of correct ~untg of ~e~tlliser and mulche$
be done in accordance with Volu~ IX, ~roeion and Sedi~nt Control    ~cai e~tenlion
agenciee lhould ailo ~ conlult~.                                        "

Maintenance

Xns~ction Schedule

¯ When infiltration ba$inl are firet placed into uae they should ~ in$~cted ow a~nthly baei~, and ~re frequently it a large etorm occure in between that
¯ Chedule. During the ~ri~ ~tober I through March 31 in$~ction$ shall ~
Conducted ~nthly. Thereafter, once it i$ determined that the basin ie
functioning in a satisfactory manner and that there are no ~tential ~edi~nt
probleme, ine~ction can ~ reduced to a ~emiannual basic with additional

2
in~ctione ~oll~ing the occurrence of a large storm (e.g. approximately I inch
An 24 ho~re). Thie ine~ction ~hall include investigation ~o~ ~tential
ot �ont~inat/on.

¯ The bamin mhould ~ delL(ned with aaintenlnce in ~ind. ACCOll Ihould ~ provided
{or veh/cle~ to easily maintain the {orebay (preeettlAn~ balin) area and notdLmtur~ vegetation’ or re~um~nd med~nt anM ~re than il ab~olutelM

¯ Cleanout ~ency of infiltration baminl will de~nd on whether theM a~e
vegetated or non-v~etlted and will ~ a function o( thei~ mto~a~e ca~city,
Wechar~e characterieticm, vol~ o~ infix, and m~nt l~ad.

Grime ~tt~e in infiltration baminm meld~ need replac~nt lance ~aml lervel
ae a ~ ~ilter material. X( silty water is ailed to trickle through the
turf, ~lt o( the mum~nded material Am Itrained out within a (ew yardm o~
surface travel. Well established turf on a basin fl~r will gr~ up through
le~Lment de.mArl (O~ing a ~roum turf and preventin~ the (omation o( an
im~netrable layer. Grass filtration ~rMm ~11 with lon~, narr~, mhoulder-t~
dep~emm/onm (mwalem, dAtchel etc.) where highway runo({ fl~l d~ a ~ramly llo~
between the roadway and the basin. G~aas planted on balin made slo~e will allo
Prevent eroeion.

S~nt R~vll Fr~ Non-Ve~etat~ Baminm

Sedi~nt Am ~mt eamily r~v~ when the bamin fl~r (or prelettlin,(balln) is
C~letely dry and a(ter the salt layer hal mud-cracked and le~rated ~r~ the
~alAn (l~r. Xt Am reC~nded that hand rakin~ and r~val ~ done If
to avoid �~ction of the in(AltratAon ~dia by e~i~nt.
vehiclem mhould not ~ um~ An order to prevent �~paction of the balin

r-
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lm requi~ed ~rl~ically, and at least once annually, the (re~ency of m~ant

¯ T~lllnq m~y ~ necessity to ~estore the nlturlZ ~n~ltrlt~on ceplc~ty by
overc~n~ the e£~ecta of ~ur~ace c~paction, and to control ,~ 9r~h on the

Rotary tillers or dimc hirr~m w/11 no,ally metre this ~r~(me. Light
mhouZd ~ ~ployed (or these o~rationm. (n the event that heavy e~l~nt hal
caused dee~r than nodal c~paction o( the lur(ace, theme o~irationl mhouZd
preceded by deep plowing. (n ~tm final condition a(ter tilling, the basin
mhould be level, m~oth, and free of ridges and fur(owl to ealme future r~val
sediment and minimixe the material to ~ ~e~ved during future cleaning
o~rationl. A levelling dr~g, to~d ~hind the e~l~nt on the last pall will

Xn the mprin9 the haman surface may ~ ~ite ~roum due to the, effocta of frost
and subsequent thawkng. The knfAZtratAon capacity dAmAn~ehel ~apAdly thereafte(.
To enhance AnfAAt~atAon capacAty, tailing should ~ done once each ~ea~on
late June through Septet. To control vegetatAve gr~h, an addAtAonaZ IA~ht
tAZlaqe may ~ necesmary dur~n~ the ~r~kng season. PrecautAone must ~ obmerved
to avoAd ~kAn~ Iny o( the ledA~nt accumulatAon Anto the haman fZ~r as a
of a IAght cuZtAvatAon for ~eed control. ~( cultAvat~on or ~AllAng o~ratAon
mu~t ~ ~receded An all cases by care(uZ medA~nt ~vaZ.

SAde ilo~ ~Antenanae

HaLntenance of I~de liOns ~l neceela~y to prate dense tur~ ~th extenlAve

and conee~en~ eed~n~e~on o~ ~he basin ~loor, and p~even~s Anvls~ve ~
g~h.

S~ m~x~ure~ should ~ the ~m ~e ~e reC~nded In ~he ~oB[on and
Control VoZ~.

¯ he u~o o~ l~-g~Ang, e~olon~erous grasses ~A11 ~A~ lon~ An~orvals ~en
~n~e. ~Ang ~ce a ~ear A~ ~ene~aZly satisfactory. Fer~llAxerl Ihould

~s ~he~e ~o IoZve. ConsuZ~ ~he Zocal extension agency £or appropriate
~M~s and applAca~Aon

R0055991





IXI-3-31 FEBRUARy, 1992

R0055993



STOPJ4WAT£R 14A~IAGE~NT KAJ~rUAL POR THE pUGET SOUND

Con~ructLon ~nd ~Ln~en~nc~

Con~ruc~Lon T~ng

~h@ contributing drainage area has ~@n m~abilized and approved by the

Trench Pre~ratlon

away fr~ khe ~rench lidll to enhance ~rench wall ltlhlii~y. Care should illO be
taken to keep ~hll mlterial away fr~ ~Io~$, nelgh~rlng pro~rcy, ~Idewalk$ and
mtreetm. It is rec~nded that thlm materi~l ~ covared with plastic if it 18 to
~ left In ~Imce ~o~ ~e than 30 daym [mee ~P ~I.~0 In VoI~ II].

F~bric ~yd~

¯ he filter ~brlc roll mumt ~ cut to the proof width prior to Inmtallstlon. ~he
cut width mumt include m~f~Ici$nt material to con[orm to the trench
Ir~mgulmrltiem and [or ~ 12 inch minimum top overlap.

Place the fabric roll over the trench and unroll ~ mu~flcient length to mll~
plac~$nt of the fabric d~ into the trench. Stones o~ other anchoring
should be placed on the ~abrlc at the edge of the trench to keep tlhe tined trench
o~n during windy ~ri~m. When overlmpm mr~ re~Ir~d ~twe$n rolls, the
~oll should overlap ~ minimum of 2 ~$$t over the d~nmt~e~ ~ol1 In ord$~ to provide
¯ shingled effect. ~he overlap insures [a~rlc continuity ~nd ~llmem the f~brlc to
�onto~ to the excmv~ted ~urf~ce during ~ggreg~te plscmnt and

S~one Aggr~a~e Plac~n~ and C~ctlon

The stone aggregate should ~ plac~ An lifts and c~pacted uling plate
~s a rule of ~hu~, ~ max~um l~se l~f~ ~h~cknems of 12 inches Ls rec~nded. The
�~ction process ensures fabric �onfoml~y to the ezcava~ion lidel, thereby
r~ucing ~ential soil piping, ~abric �l~glng, and me~tl~nt problem.

~erlapplng and ~vering

~o11~nq the stone ag9r~a~e placing, ~he fll~er ~sbrlc shall ~ fold~ over ~he
s~one aggregate to fo~ a 12 inch min~ lonqitudinsl overlap. The desired
soil or atone aggregate shall ~ plac~ over the lip at sufficient intervals to
~in~ain the lap during lub~en~ backfilling.

Ca~e shall ~ exe~cls~ to prevent natural or fill ~o11~ fr~ Intermixing

stone aggregate. ~11 �on~ina~ ~one a~r~a~e shall ~ ~v~ and ~eplac~
the

wl~h uncon~inat~ 8~one

Vold~ ~y ~ �~eat~ ~t~n the ~b~lc and excavation $lde~ and abel1 ~
~ving ~ulde~s o~ o~he~ obstacles ~ ~he ~ench walls Is one source o~ such
~oida. Natural $oil~ $hould ~ plac~ In ~he$e void~ at the ~ convenien~ t~
du~ing �onst~ction ~o ensure ~ab~ic con~o~lt~ ~o the excavation ~J;des. Sol1
piping, ~ic �l~ging, ~d ~eible auspice subsidence will ~ ayoid~ by this
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V
STOI~"~TER MAHAGEA’,IEN’I" M,A,NUA.L FOR TH~ PUGET SOUI~ BASIN O

Unstable Exc¯v¯tlon Sltee

Vertically e:csv¯ted walla may be difficult to maintain in ¯ream vhere the moll
moisture is high or where eof~ or cohesionlesa soils predominate. These condltlona

than rectangular crose-oectiona may remult. This im acceptable, but any change in
the shape of the stone reservoir ne~ds to be taken into conmideratlon in maze
calculations.

Traffic Control 2

Heavy equivalent and traffic shall be restricted from travelling over the
infiltration areas to minimi=e �ompaction of the moil. ?he trench ahould be fl¯gged
or marked to Meep e~uipment away from the area.

O~servatlon ~ell

An obaervation well, am demcribed in the previoua aection on deaign criteria and
mhown in Figure XII-3.16 shall be provided. ?he depth of the ~11 ¯t the time o~
installation will be clearly marked on the well cap.

Maintenance

lnmpection $chedule

¯ The obmervatlon well ahould be monitored Periodically. For the first year after

2

�ompletion o~ construction, the ~ell should be monitored after every large
(>1 l.ch in 24 hours), and, during the period October I through Hatch 31
inspections mhall be conducted monthly. From April 1 through September 30, the
facility ahould be monitored on ¯ ~¯rterl¥ bamia. A log boom mh¯ll be
maintained by the tampon¯Able Person designated by the local gover~n~
indicating the rate at ~hich the facility dew¯tare after large ItO~l and the
depth st the well for each obmervation. Once the performance characteriatics of
the structure have been veri~ied~ the monitoring achedule can be reduced to an
annual heels unlema the performance data indicate that a more frequent ¯chedule
Am required.

Sediemnt Removal

¯ Sediment buildup An the top fo~t o~ stone aggregate or the surface in~et mhould
be monitored on the same schedule am the obae~vation well. a monitoring well in
the top foot of atone aggregate mhall be required when the trench ham ¯ stone
aur~ace. Sediment depemitm mhall not be allowed to build up to the ~int where
At wall reduce the cats of infiltration into the trench.
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ST’OJqJ’(WATER 14A,NAGFJ.LEh"T ]4.k~Uk,~ FOR THE P~ET SOUND

FLare IZI-J.9 Sch~tLc of ~n In~Ll~Fl~Lorl T~ench
(Repr~uc~ w~h ~8o~on ~r~ Schueler (16))

()b~81~ Well

F

~o~~O.~~
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(Re~.ced ~h ~oLon fr~ Schuele~ (16))
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* Dragon Ti~ - Stre~lnk Erolion Control Infiltrltion Trenche~ ~hall ~
demiqned to c~pletely drain stored runo~ w~thin oPe day ~oll(~ing the
occurrence of the lO-yea~, 24-hou~ design Ito~ and wLthLn t~ days of the 100-

Chapte~ III-i).    Thus, a maximum alJowable drawd~n t~ of 4~I hourl il

e Surface a~ea - The infiltration ou~fece a~ea (~) u~ed for o/:tng the t~ench ohall
~ c~uted by ~aou~ing ~he out,ace a~ea (plan y/ew area) ~low ~he ~x/mum
deoign wa~er ouEface.

e Slo~e - TEencheo ohould ~ a minimum of SO f~t ~ any olo~ greater than
15 ~cen~. a g~echn/cal ~e~r~ ohould addreee ~ho ~en~/al impact of the
~ench infiltration u~n ~he ~eep

e Backfill ~aterlal - The agg~egate ma~erisl for the infil~ra~lon trench shall
conmimt of a clean aggregate with a maxim~ dimter oE 3 Inchel and a
di~ter of l.S inches. The aggregate ~hould ~ graded such ~ha~ there will
few aggregates smaller ~han the eelected eixe. Void space Eor these aggregates
As a$eu~d to ~ An the range el 30 ~cen~ to 40 ~rcen~.

e Pllte~ Fabric - ~he aggregate fall material ehall ~ c~ple~eIy ~urrounded as
ehown in Figure IIZ-S.9 wi~h an engineering filter iabric. In the case of an
aggregate surfaced trench, Iil~er labric ~hould eurround all el the
fill material excep~ Eor ~he ~op one i~t, which As placed over the
~abric. See Figure IIX-3.9 Eor details.

e ~ertl~ rou~e - ~ overfl~ route must ~ identiEied An the eve~nt ~ha~ the
~rench capacity is exc~ded. ~hie over~l~ rOu~e should ~ deaign~ to mt
Nin~ Re~i~mn~ ~2 (P~eeervation of #atural D~ainage

Spillways - ~he ~t~ elevation of the l~-~age orifice ~hould ~ de~ign~ to
coincide with ~he one-day infiltration capacity o~ the trench. ~11 other
of the principal ep/ll~ay design and the ~rgency lpillway ~hall £o11~ the
details p~ovided £or detention basins An Chapter XXX-4.

See~ge ~aly$L~ and Control - Wn analyeLl shall ~ ~de �o detem/ne any
~aaible adverse e~£ec~l o£ ~eepage ~onel when ~here are neathy building
a¢ione, ba~nCe, roads, parking lo~ or ~loping ~ltel. Develo]~n~s on ~lopin~
sates often re~i~e ~he use o£ e~¢ensive cut and fall o~racionl. ~he ule of
infiltration Crenche~ on £A11 sA~el As not

Bu/ld/ng~ - Xnfilt~acion trenches shall ~ l~a¢~ 20 ~ee¢ d~llo~ and 100
upelo~ fr~ building ~ounda~/onl.

Observation #ell - ~ obse~a~lon ~11 ~hall ~ ~ne~all~ for every S0 ~t of
in~ll~ation trench length. The observation ~11 will ~e~e ~
func~ions: l~ will indicate h~ ~lckly ~he trench d~a~er$ Eoll~ng a atom
and It will p~oyide a ~h~ o~ observing h~ ~ickl~ the t~ench E~11~ up with

~he ob~e~a~ion ~11 should con$l$~ of ~Efo~at~ PVC pl~, 4 to 6 ~nche$ in
dim~e~. I~ should ~ located in the cente~ oE the $~uc~u~e and ~ �on/t~ct~
~luah wl~h ~he gEound elevation oE ~he ~Eench as shown in Fl~e III-3.9. T~
top o~ the ~11 should ~ cap~ to di$�ouEage vandal~ and t~pe~ng.

II I-3-44 FEBRUARY, 1992

R0056006



Conat~ct£on TLa£ng

An ~nf~ltrat~on trench shall not be constructed or placed Into service until ell of
the contributing drainage aria hal been atabLl~ged and approve| by the teaFna~bls
~nap~cto~.

Trench Prep~ret£on

2

~aken to keep thi~ mater~al a~ay fr~ ~1o~ neigh~rin9 ~ro~r~y, sidewalks and

~ le~ ~n place ~or ~te than 30 d~ye (see ~p [1.20 Ln vol~

¯ he ~11ter ~b~c toll must ~ cut to the pratt ~dth p~or to ~n~tallat~on. ~he

lrte@ulmrltlee and ~or ~ 12 ~nch m~n~mum top ove~14~.

Place the fabric roll over the trench and un~oll m sufficient length ~o
placmnt at the ~br~� d~n ~nto the trench. 8tonem or other ~mnchot&n~ ob)ecte
¯ hould be placed on the ~mbt~� at the ed@e o~ the trench to k~p the 11ned trench

confo~ to the excavat~ surface dutAng aggregate ~lac~nt and �~pactAon.

¯ he ~tone a99r~ate should ~ placed ~n l~ft~ and �~ct~ ue~n9 plate
Ae ~ ~ule o~ thu~ a ~um l~ae l~t thickness o~ 12 ~nchee ~ ~eC~nd~.

t~ucLn~ ~tentLIl eeL1 pLg/n~, {lbrL� cl~Ln~, and lett/mnt ptoblll.

~rZappLng and ~erL~

~o11~n~ the stone a~r~te placmnt, the f~lter ~abt~� mh~11 ~ ~old~ over the
e~one ~te~te to ~om a 12 ~nch m~n~m~ longitudinal overlap. The dee~t~

maAntaAn the Zap dutAn~ eub~ent back~AllAng.

U~tentAal ~nt~AnatAon

care shall ~ exetcA~ to p~event natural or f111 seals fr~ AntemAxAn~ ~Ath the
a~one a~t~ate. ~11 �ont~Anated ~tone a~r~ate 8hall ~ ~v~ and teplac~
~Ath uncont~Anat~ ~tone a~t~ate.

VoLde BehLnd

VeLds may be created batsmen the £abric and excsvatLon aLdee and shall be avoLded.
RemovLng boulders at other obstacles fro~ the trench walls Ls one source of such
velds. Natural sells should be placed Ln these velds at the most �onvenLent tUae
durLng �onatructLon to ensues fabrLc �onfo~Lty to the excsvstLon aLdes. $oll
pLpLng, ~rLc clo99Ln~, and poeaLble surface aubaLdence wL11 be a~oLded by th/a
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ITOPJ(WATER MAJ~AGEMENTMANUAL FOR THE PUGET SOUND ~A~IN

III-3.6.7 8MP RI.20 Water O~sllty ;w O) Porous Pave~en~

P~rpooe and Definition

This aMP is an open-graded asphalSic aggregate designed to primarily provide runoff
treatment and not strear~bank erosion control and serves the same function as ¯ water
~usllty Infiltration Basin (aMP RI.05). The pavement la underlain by
IOilI capable of removlnq pollutanti but which il unlikely to have lufficient
~e~meabllity for Itream~snk eroIion control purpoiei. A typical poroui aIphalt
paving croii IeCtlOn II preiented in Figure III-3.15.

There are two types of poroui pavement - porous asphalt pavement, and pervious
concrete

Porous asphaltic paving material �onsists of an open graded coarse aggregate
cemented together by asphalt cement into a coherent mass, with sufficient
interconnected voids to provide a high rate Of permeability to water.

A typicalporous asphalt paving cross ~ection la presented in Figure ZZI-3.la.

Pervloul concrete consists of specially formulated mixtures of Portland Cement,
uniform open graded coarse aggregate (WSDOT #8 or #89, S inch to no. 16 or no. $0
recom~ended), and potable water. Thil material may be combined with certain water
reducing and retarding or accelerating admixtures along with air entraining
When properly handled and installed pervloua concrete has a hLgh percentage o~ void
space which allows rapid percolation of lig~lda through the pavement. Figure ZZZ-
3.20 illustrates m perviou¯ concrete ¯action.

!lannlng Con¯lder¯tions

This B~P ¯e~es ¯ similar function as ¯ Yater OuaZity Znfl~¢ra~ion Basin (B~P RZ.O$)
and has similar p~annlng �onsiders=ions.

Appropriate eel] conditions and the pro~ect~on of ground wa~er are ~ng the
important considerations which ely licit the use of the ~fP. See 3action ZZ/-3.3
for a description of Oenera4 Limitations.

This B~P will ~ypically be located off-~ine from the primary �onveyance/do~encion
system ~ecause str/a~bank erosion control is generally not provided. ~ater Oullity
Znfil~raCion B~Pa ~ust ~va~e be preceded by a pretreatlent B~P to re~ove suspended
so~ids that could clog the ~nfi/~a~ion soils. Drainage areal can be, up to ~5 acres
for porous pavement. AdditlonaJ information specific ~o porous pavee~nt is provided
belov.

Conditions ~here Practice

This practice la applicable as ¯ substitute for conventional asphalt Pavement on
parking areas and low-traffic volume roads provided that the grades, subsoil
drainage characteristics and ground water table conditions are suitable for such
use. In general the grades should be very gentle to flat, sub¯oil shall have
moderately rapid permeability (~ > 0.50 £n/hr) and the depth to the water table or
~edrock shall be at least 3 feet.

Possible areas for use of this Paving material include:

(1) Parking lo~a, especially fringe or overflow parking areas;
(2) Parking aprons, taxiways, end runway shoulders at
(3) Zmergency stopping and parking lanes end vehicle cross-overs on divided

highways;
(4) Low-trafflc vOlU~e
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T~ble ~XZ-3.4 H~n~ Th~ckne~ o~ ~rou~

Traffi� ~noral 15 + 10 - 1~ 6 - ~

l Ll~h~ Traffic S" ?- 9" 5 - 1o88
2 Nodt~ Traffic 6" 8" 11"(max 1000 VPD~ 6 - 20

3 Hed[um Traffic 70 9" 12" 21 - 75(max. 3000 VPD)

" Studios indicated that ~or all traffic ¯ross (1,2,3) with a car of 5 or 1ooo, the
out,ado was Improved ~o CBR 6 wt~h crushed 8~one 2" also
VPD - vehicles ~r day
£~ " e~Avtlen~ axle load (18 kips) average dally

Source~ ~helen and H~ 1978 (2)

Some pavement designers have suggestsd that because open graded ml.xes are not
o~rong ¯s dense graded mixes, the pavement thicknesses suggested L.n Table ZZX-3.4

con0truction practices, sufficient oubgrsde compaction should be achieved so that
with ¯ welZ-drained 8ubgrsde, s minimum CaR of 6 or ? could be used ~uite safely.
These higher CBR values permit pavements to be �onsiderably thinner, so It
assumed that there As an adequate safety factor built Ante the specifications given
An Table XXX-3.4. Further refinement of these designs A¯ anticipated as a
increased uoe of these

Calculation of Void Space

Void space should be calculated accordln9 to the testing p~ocedure ~eccx~ended An
Federal Highway Administration Report ~o. ~H~A-RD-?4-2, Deslan of Ooeq-
Graded Aso~alt Friction Course~ (4). The vo1~u~e of the sample sh~Id be
mechanAcaAly ~ather than calculated fro~ a ~ater dlsplacement methc~ because s great
deal of ~ater As absorbed.

Porous asphaltic concrete pavement re~Aree 9~adatAon of the "open" graded type as
contrasted to the "den¯e" graded type ~hich is capa~le of close packing. Aggregate
apecifica~ione are 9Avert An ~able XXX-3.S. Open graded mixes, due to theAw
relatively hi9h pe~ea~illty to air and ~ater, provided 9sod ~eelstance and
dura~illty ~o f~eeze/tha~ conditions and to asphalt film oxidation.

~¥pe and Quality of

The aggregatee selected for porou¯ pavmnt const~uctlon should meet requlr~nt¯
the standard specification for "Crushed Stone, Crushed Slag, Pavements,- ASTH D 693-
~7, with two exceptions. First, the gradation teat must be of the ()pen graded type
described here. Second, a soundness test ie re~i~ed, as ¯pacified in AS~N D 692-
~9, Coarse Aggregate fo~ Bituminous Paving Mixtures,- to determine ~if the
is susceptible to disintegration by water.
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V
STORI,(WATER MANAGEMENT HANUAL I~R ~E P~ET S~ND

Table II~-3.S

U.~. JAeve JerAe~ O~nAng ¯ p oc A f A � 8
8Ass (~) Percent Pass~g bF

~ inch 12.~0 100

~ ~nch 9.51 95-100

~8 2.38 S-IS

~200¯ 0.0~4 2-5

should ~ unLfomly graded ~en the ~8 end ~2GO 81eves.

The eugqoated viscosity grade o~ elphalt cement to bo used le &C-20 of ~,$HT~ N-226-
73 I. This grade la to be considered ¯ tentative starting point becauoe toot
results obtained fr~ the design procom8 may pr~uce either an advantage or 8

aophalt, and that the 88phal~ lo t~htly ~und to each ~rtLclo~ t~rature of
mlxin( at the hot mi: plant shall ~ rigidly �ontroll~. T~ 1~ a mixing
t~raturo will reoul~ in Lnade~ate asphalt b~ndln~ and �overage of the 8~gr~ate,
while t~ h~h a m~xLn~ t~raturo will all~ asphalt to drain fr~ the mLx~
resultlnq In s l~r asphalt content and decreased sttenqth. Suitable mL~Ln~
t~ratures ranqe fr~ 230 to 260 de~rees Fahrenheit, but the l~t end of that
range (230" to 240" F) Ls rec~nd~.

~uld ~e~rate out unde~ ~ra[~lc, so the max~m~ asphalt �onten~ 10 generally
l~f~ b~ tha~ factor. ~x~rlence has eh~n ~ha~ 5.5 ~rcent by ~:Lqh~ ~ ~he
m~n~ rec~nd~ asphalt �onten~. Rephal~ content should ~ determined accordln~
to ~he teo~n~ proc~ure rec~nded In Federal H~hway A~nLstrat~on Re~rt No.
F~A-~-~4-2, already �~t~. The Harebell Des~qn ~h~ for detem~n~n~ mix content
~s not rec~nd~. Us~nq a S.S ~rcent asphalt content and the Asphalt Inst~tute’s
rec~nded 4-~nch m~n~ surface course, a 0.6-~nch rainfall reservoir capacltF Is
ob~a~n~ ~th an ~nf~ltratlon rate of 176 ~nches ~r hour.

Hydrol~c Note

It should ~ not~ that ~hen ~rous asphalt ~v~n~ 1~ des~n~ ~thout a ~s~tlve
drain, the des~qn s~tuatlon ~s anal~ous ~o an ~nf~ltrat~on trench. The ~r~

that have a sl~ infiltration rate.
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On ~te~ ~here the eu~rade eo~X ~nf~ltre~Lon rate 18 ~1~, ~rou~ a~phaXt pav~n~

r~aining in the reeervoi~ ba~e couree. ~everal o~ the~e are illustrated in Piqure
IZI-3.19 and descried

(a) ~ench D~ln. ~his ~ys~ utilizes coaree o~n-qraded roc~ In relatively deep
pits or trenches. This ty~ of dra~n can ~ expanded ou~ at the lateral edgea o~
~otdway to provide a dee~r mystem with ~re water holding capacity, so that the
water ha~ ~re tl~ to ~rcola~e ~hrough a lees ~able subgrade. Such
is shown In ~Igu~e IIZ-3.19(�).

(b) 5and D~aIn. ~hl$ ~ys~ I$ eimilar ~o the ~rench Drain, but the �oarse o~n-
g~aded ~ock ~Iso con~alns enough ~inee ~o prevent /n~ruslon of adJacen~ soil which
may ~end to cl~ ~he drain. This clogging L# de~nden~ u~n ~he nature of the
eu~rade soil. Again this $y$~ could ~ expanded ~o provide ~:re water holding
captclty (see ~gure III-3.19(d)).

laye~ (~ub~aee) ~uch aa �lean �oncrete land. Thie ey~tem Ihould provide excellent
reel$~ance ~o �l~g/ng end e~cellen~ d{a/nage capacit~ even after nu~oue ~earl of
le~vlce. Th/I I~l~ ~ Ih~n in Figure ZlI-3.19(e).

(d) V-Trench Water ~vll to Pond. A ~/it/ve ~th~ of r~val o~ water

g~eater drain capacit~ by construction of a 2-layer system. If an appreciable
gradient il involved, a cross d~ain should ~ placed at the d~nhill end of the cut.
This will intercept an~ wa~er ~l~lng longitudinally ~hlch if no~ drain~ �ould
¯ etu~a~e ~he ~llla and cause slumping o~ ~he ~111 81o~s. The V-t~rench ~hown In
~lgu~e III-3.19(~) could ~ ~p~i~ into a e~orage ~nd or o~her suitable
a~s~. The profile o~ a ~oad ~h~lng cross d~ain$ tha~ ~p~ into ~he V-trench
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Pigure IIZ-3.19 Poroui Aiphal~ PavLng Drainage
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Source: Thelen, ok al.
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Figure ~ZZ-3.20 Perv~,ou~ Concrete P~vement Typi�al S~ection
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�) ~lr ~ntra~n~n~ ~ent~ Sh~11 �~pl~ ~th ~TH C-260.

d) A~xtu~e~ ~ ~ ~ter ~educ~ng~ ~ D ~ater reduc~n~ ~nd retarding;
wa~e~ ~educ~n~ and accelerating; Zn accordance ~th ASTH C-4;94

e) Na~o~ ~ablo

29

s) Pot pav~n~a sub~oc~od ~o othor ~han l~h~ voh~cular ~af~Lc, ~he
cmn~LtAous material shall not ~ loo~ than 600 lb~. ~r unL~.

b) The vol~ of aggregate ~r unit ~hall ~ e~al to 27 cu.~t, when calculated
a~ a ~unctlon ot the t~ded unit ~Ight dete~in~ In accotdance with aS~M

?Ins aggregate, If u~ed, ~hould not e~ceed ~ cu.ft. (r~ded unit ~Ight
accordance with ~STH C-299 and ~hall ~ included In to~el aggregate

�) ~Ixtures shall ~ used In accordance ~Ith the ~nufacturer’a Instructlon~
and rec~ndatlone.

d) ~he ~antlty o~ mix ~atet ~hall ~ such that the cmnt paste displays
"we~-me~alllc" sheen, without causing the paste to flow ~r~ the aggregate.
Insu~Iclent water will result In a dull ap~arlng paste of Inade~ate
consistency.

3) 8~rade Pre~ration and Fo~rk

a) ~he top S inches o~ the su~rade shall ~ �~s~ o~ granular or gravelly
soil that As pt~inantly sandy ~ith no ~re than a ~e~ate ~unt
or clay.

b) Prior to placmn~ of Portland Cmn~ Pervious Pavmn~, the $u~rade ~hall
~ ~ee~ed ~o~ ~a~e of ~r~ability by double ~ing Anfiitr~e~ or another

�) $u~rade Sup~: Material shall ~ plac~ and �~pact~ An la~ere of a
thickness that can ~ �~pacted to a min~um density of 94 + 2t of ~x~
density as detemAned bM ~SH~-180.                          -

d) Su~rade ~olstu~e: ?he eu~rade shall ~ in a ~lst condition vith no
mtanding water prio~ to ~vmnt placmnt.

e) Pome: Pom: ~y ~ of ~ o~ at~l and shall ~ the depth o( the ~v~nt.
Poms shall ~ o~ su((AcAent strength and stability to mup~:t ~chanAcal
e~A~nt ~kthout derogation o~ plan profiles ~o11~Ang spreading,
o(( and c~ctAon

49 N~Ang~ Hauling ~ Placing

a) T~cM mixers shall ~ o~:at~ at the ~d designed am ~xAng s~ by the
~nu~actu:e: (o~ TS to 100 :evolutAons o( the d:~.

b) The ~land �~nt aggregate mixture may ~ t:anm~rt~ o: mixed on mate and
¯ hould ~ u~ ~A~hAn one (19 hou: o( the Ant:~uctAon of max water, unlemm
othe~Ase app~ov~ by an engAn~:.

c) ~ach m~e: t~c~ mhould ~ Anm~ct~ (o~ ap~a:ance of concrete
according to p~ec~Ang Section (2d). Wate: may ~ added to obtain the
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designated ~x~n~ s~ed sh~ ~ required following ~ny sdd~on of ~or ~o

~ck~y ~o ~oo~bZo.

Pl~cLn~ ~nd ~LnLohLn~ ~n~ Unless o~he~Loe approved by ~he ~ne~ O~d)
Xnq~nee~ ~n ~ln~, ~he Con~rac~or ~halZ provide ~chan~cal ~n~
e~her el~p~o~ or fo~ ~d~nq ~h a follo~ c~pac~ve un~ ~ha~
p~ov~e ~ mlnxm~m of 10 psi ver~lcal force. T~O ~v~ous �oncrete
~ill ~ placed ~o ~he required c~os~-sec~on and shall no~ deviate ~re
~ ~-inch In 10 feet £r~ profile grade. Zf pZacin~ eguip~nt does not
provide minimum s~clfied unit weight, a full width roller or other
�~pactlon devi~ tha~ will provide a c~pactive effort to ~et unit
requ~r~n~ will ~ used l~ed~etely followin9 o~rike-off o~r~ione. After
~chan~c~l o~ o~her epp~oved s~ke-o~f and c~pac~lon ope~a~ons~ no o~her
f~nleh~n@ o~ratlon w~ll be allowed. If vibration, Internal or surface
applied, is used, It ohali ~ shut off ~diately when f,o~ard profess
halted for any re~oon. The Contractor will be ~eo~rlcted to pavmn~
place~nt widths of a maximum of fifteen (15) feet unless the Contractor can
de,no,rate �~tence to provide pave~nt plac~ent widths greater than the

e) ~ring p~ocoduroj ~h811 begin within t~n~y minu~ee after final placmn~

exceed edges with a 6-mil thick ~lyothyiene ohoo~ for a ~riod of five
days. The covering shail be held 4own ~ecurely to prevent; dislocation due

f) ~£ re~lred, �on~rol (contraction) ~oln~l shall ~ lnl~ll].~ a~ 60
intervals ~o a depth of ~ ~he pavan= ~hlcknosl. No raveling o£ ~he surface
~11 be ~ed during ~he 3o~n~ ~ns~alla~on procedure.
(expansion) Jo~n~s ~11 no~ be used, excep~ ~hen pavmn~ ~l

S) ~eet~n9 a~ Ins~�~l~n

a) It is strongly suggested that the ~ner retain an /nde~ndent teot/n~
laP,atomy. The ~e$~lng laboratory ~hall confo~ ~o the applicable
~e~n~$ of aSTN £-329 "S~andard Rec~ended Practice ~or Ins~�~lon and
¯ es~ln9 ~gencie$ Eor Concrete, S~eel~ and Bituminous Ma~eriale a8 U~ed
Con~t~uc~ion- and ~S~M C-10~7 "S~andard Practice for ~es~lng Concrete and
Concrete Aggregates fo~ Uoe in Cor~s~ruc~lon, and Crlte~ia for LaP,atomy
Evaluation" and shall ~ ins~cted and accredited b~ the Concrete Materials
¯ nglneerlng ~uncil, Inc., or b~ an e~Ivalen~ rec~nlzed national

The agen~ of the ~es~Inq la~rator~ ~rfo~Ing field s~pllng and testing of
concrete shall ~ certified b~ the ~erlcan Concrete Institute as a �oncrete
field ~es~Ing technician G~ade I or by a recognized $ta~e or national
authority for an ~ivalent level of �~ence.

b) a mlnlm~ fr~ency of one (I) test for each day of placm~nt shall ~
conduc~ ~o verify ~he ~ded weigh~ of ~e~ial as delivered. The
shall ~ conducted in accordance wi~h ASTM C-172 and C-29. The mix shall
wi~hln ~five pcf of design uni~ weigh~. If ou~slde ~hls range, mix
pro~r~ions shall ~ ~dified ~o c~ply.

c) A~ seven (7) days fr~ place~nt, a mln~ of ~h~ee (3) cores for each
place~nt shall be ~aken in accordance wi~h ASTM C-42. The cores shall
used fo~ verification of pavement thickness. Subse~ent ~0 ~hickness
verification, core ends shall be ~ed ~o ~acili~a~e vol~ de~e~Ina~ion.
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STORMWATER J4ANAGEM.ENT MAh’UAL FOR THE PUGET SOUND RASZN

Cots unit ~ight shall ~ calculated baaed on ~Ight results whon tooted in      L

accordance with ASTM C-140 paragraph 14.1 (diarogsrd suspended w~ight).

Pav~nt acceptance ~ha~ ~ ba~ o~ the average unit ~Ight of �ore~ ~ing

re~ired for pavm~t oub3ected to fremont heav~ axle ~.oadin~8.

Porous ~av~nt Reforonces

(1) Virginia State Water Control ~ard, ~est Manaaement Practices Hand~k~

(2) Thelen, ~. and L.P. H~, Porous Pav~, The ~rank~In Institute Press,
Philade~phla. PA, ~978.

(3)    Thelen, ~. et at., Znveetioatlon of Porou~ Pavements for Urban

U.S. [nviro~nta~ Protection Agency, NT~5 PB-227-~, Sprin~field,

(4) Smith, R.~., J.H. R~ce and S.~. S~lman~ Design of O~n Graded

Trana~rtatlon, ~A-~-74-2,
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ST~R.k(WATER HAHAGEHEi~’X’ HAHUAA. FOR THE P~ET S~ID

~oo and ~Ln/tLon

TbLo BMP ~0 o~la~ ~o the Wa~o~ ~alLty ~ouo Pave~n~ (~p RZ.20)
to provide only o~re~nk erosion �on~rol. Thu0, while
W~ter ~alLty Poroum Pave~nt ~’~ function ~re clomely re~lem that of the
St~e~ank £roe/on Control Infiltration Basin (BMP RI.06). The molls

polar to discharge to thim BMP. ThO~o are t~ tyro o~ ~ouo ~v~n~/ ~OUl
asphal~ parent and ~rvlous �oncrete ~v~n~.

III-3.20 illustrates ~rvious �oncrete

~oign

See Wa~er ~ality Porou~ Pavmnt (BMP RX.20) ~or de0ign criteria k~ping An mind,
h~ve~ ~ha~ ~hAs BHP aervea a dAf~eren~ function ~han BHP RX.20 (A.e.~ no ~no~f
~ea~n~; 8~e~ank erosion �on~rol onlM). We ~hAs
ae ~he S~re~ank ~roeAon Con~ol lntAl~ra~Aon Basin
referenced for �~A~erAa. Basic detain criteria are ~Aven An ~he ~o11~An~ ~ec~Aone

H~drol~Ac ~al~eAe - Chapter XXX-I
~ne~al ln~Al~a~Aon DeeA~n CrA~e~Aa - Section XXX-3.4

~e~The foll~An~ design criteria applies ~o all e~re~ank erosion con~rol An~Al~a~Aon

¯ ~neral - ~he �onstruction of ~ruc~uree~ ~erAale a11~ acceeeAbAIA~p for
ma~n~enance~ ea~e~ ~a~u~es~ eas~n~ and h~draulAc deeA~n ~h~s shall
~he em II ~hose ~A~ed ~o~ detention basins An Chap~e~ XXX-4.

¯ Soil~ Xnve0tiqa~ion - A minimum of one ooilo 1~ ohall
5,OO0 ~a~e ~ of infiltration ~ur~ace area (plan view area) and An no case
lee~ than three ~o~1~ l~e ~r BMP. Each soils 1~ ~hall ex~end a
~ee~ An depth ~1~ the ~ o~ the p~o~eed ~P,
the ~o~1, ~he ~ex~u~al class of ~he ~oil ho~izon(~) through ~he depth o~ the
1~, and no~e an~ evidence o~ high ground wa~er level, such as ~t~lin~. Xn
addition, ~he location o~ im~mable ~oil laye~
¯ hall ~ de~e~in~.

¯ The design in~ilt~ation ~ate, f~, w~11 ~ ~al to one-hal~ ~he
~ate ~ound ~ ~he ~oil textural analysis.

¯ ~e~l~ ~oute - ~ ove~fl~ ~ou~e must ~ identified
cal�ify ~ exceed. This ove~l~ ~oute should ~ designe~
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O
~e~l~mn~ 02 (Proserva~/on o~ Natural Drainage Syst~8).

c~pletely t~eated ~ to discharge to this ~.

S1o~e - This BMP ~hould ~ a minimum of 50 feet fr~ any ~Io~ greater than
~ ~rcent. A geotechnlcal ~e~rt ~hould addre~a the ~tential ~pact of the
BMP In~lltr~tlon u~n the Steep

Buildinga - the ~tential impact~ of infiltratlon on building foundation~ muat
~ evaluate.

The in~iltration aurface area (~) u~ ~or ~i~ing the BMP ~hall be �~ted by
~as~rin~ the eur~ace area (plan vlow area) ~I~ the maximum deei~n water

Spillways - The ~tt~ elevation of the l~-~tage orifice shoul~ be designed to
coincide with the one-day infiltration capacity of the BMP. All other
of the principal ~pillway design and the ~rgency ~plllwa~ $ha:[l ~o11~ the
detalla provided tot detention basins In Chapter

Dra~ TI~ - Stre~ank Rro~lon Control Infiltration ~p$ ehall ~ de~lgn~
to �~pletely drain stored runof~ within one day ~oll~lng the occurrence of
the lO-year, 24-hour design atorm and within t~ day~ o~ the 100-year, ~4-hour
design atom (with appropriate correction ~actor~ as discussed J,n Chapter IZI-

Additional �~lteria ~citic to ~rou~ aaphaltic ~ving and ~rvloua concrete
~v~n~ iB given a~ve under "Water ~ality Porous ~avmnt."

~n~t~ctlon an~ ~lntenance

as for Water ~allty ~rous Pavmn~ (~ RX.~0).

q
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S’FOR~WATER I~.HAGEH.ENT H.A~U.I~.. FOR THE PUGET SOUND R.~SIN O

III-].6.9 ~dP Re,J0 water Ouelltv (w~) Concrete Grid and Mod~14lr Pav=~,~n~

l~.lrpooe and D~finition

pavement are primarily intended to provide ~unoffConcrete grid and modular
treatment in low-volume traffic areas. Thlo BMP must be underlain by soils which
have the capability of re~ving I>ollutants from runoff. Theme eoilm will likely
have inmut~Iclent ~billty to be used ~or mt~e~ank e~omion �ontro1. Concrete
grid and ~dular parent conei~tm of strong mtructural material~ having regularly
Interm~rmed void areas which are filled with ~rvloum ~terlala, such ~ sandy
lo~. Ty~m o~ concrete grid and ~ulmr parent

¯ 2ann~n~ Con~Zderet~on$

Appropriate so~ �onditions and ~he pro~ect~on o~ ground rater are ~ng the

~or a descrdpC~on Of Genera~ L4mdte~onJ.

~hX: B~P v~ typically be ~ocated o~-~ne ~r~ the primary �onvoyance/de~en~Xon

Where ~v~nt io desirable or re~ired for l~-volu~ traffic ~reae and the
underly/n~ oo/ll 111~ ~o~ ~lp/d drainage. This practice il ~8t Ippl/clbll ~or n~
construction, but i~ can ~ used An existing develo~nt~ to expand a parking area
or even ~o ~eplace e~Ae~in~ pavmn~ if tha~ il a �oe~-e~ec~ive ~ae~e, or ~or
eeethe~ic rea~one.

~e~ible a~ea$ ~or uee o~ these ~v~ng materials

¯ Parkin~ lo~, es~cielly ~rin~e or ove~fl~ ~rking

¯ Parking aprons, ~iwa~e, bla$~ pad~, and ~unway shoulders at a~t~ (heavier
load~ may dmnd ~he use o~ ~eAn~o~ced g~Ad

¯ ~gencM ~toppAng and pa~king lanes and vehicle

¯ Recreational vehicle �~pin9 a~ea pa~king

¯ P~ivate ~oade, ea~nt $e~ice ~oad$ and ~i~e l~ee.

¯ Industrial $~orage Ma~da and loadin~ zones (heavier loads
~eAnfo~�~ ~id sM$~e).

¯ D~ivwaM$ fo~ ~e$idential and light �~�Aal

¯ Bike ~ths, wal~aM$, patios and ~w~Ang ~1 ap~on~.
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¯ N~ula~ ~av~n~ coati are ~proxlma~wl~ double the COlt of conventional

¯ ~Ithout g~ ~Intenance, the void~ In the ~v~nt ~y ~c~ plugg~.

¯ If the ~oll Is only ma~glnally ~eble, ~llutant~ may build up nea~ the sell
lur~ce, e~ci~lly In ~n area ~uch a~ ¯ pe~king lo~.

¯ or Genaral Design Criteria lee #star ~lity Porous Pav~n~ (BNP RI.20).
Hydrologic design procedures descried are in Section III-3.4. A lu~ar~ of

Soile Invootigatlon muir h �onducted.

¯ Pre~roat~n~ of the 6-~nth, 24-hour I~orm il noceleary to �ontrol
¯ Dra~own tl~ Ihould ~ I maximum of 24 houro for the 6-~nth, 24-hour delian

¯ �o~. If ¯ Preoettllng Basin (BMP ~.10) precedeo �he ~ular

¯ he ei~ General ~/m/ta¢Lonl mUlt ~ latil~aC¢or/ly ~ ~tore th/i ~NP can ~
u~lll~ed (Sac�ion III-3.3).

addicional Planning and ~l/~n

Pavmnt ~o (1N Fi~re II1-3.21)

~ulsr ~vmnt lyl~l VI~ �onliderably in configuration. Cat.oriel include:

1.
Poured-in-Place Concrete 81abe -- Reinforced concrete slabs �ove:ring larges:ea: are ~u~ In place on ~he ground to ~ �ove:ed. S~cial :~oma a~e

2. ~e-Calt Concrete G~ldl -- Concrete ~ving unl~l lncor~rating void a~#al ewe
plac~n~ on the ground. H~ve~ fo~ large ~obs these units can ~ ~o~ and

a. Eatt/ce Pave~l -- generally flat and g~/d-Zike An lu~ace �or~f/~ation.

b. Ca~tellat~ Pavers -- d/$¢~n~iahed by a ~re �~plex ~u~£ace �onfi~ation
cha~acte~Aled by cwenele and ~rlon~ cha~ a~e exiled when
ma~e~ial~ a~e addS. ~he$e uni¢~ sh~ a highe~ ~cencage ~£

3. ~ular Unit Pavane -- S~11er ~Vlrl which may ~ clay b~ickl, granite
or cast concrete of various $ha~. These pavers are ~nolithic unit8 which do

on ~he ground ~o ~ cove~ wi~h ~iou$ material plac~ In =he gaps ~t~n
the units.
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Poured-in-Place Slab

Lattice Unit

Hodular U, It

Source: V~rqinLa Soil and Waker Conservation Coamiem~on
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~P RP.05 S8nd F~Itrat~on BmmLn
BHP RF. ZO S~nd FLitrltlon Trench
~P ~.~SI A~tlrd Syot~ (Ex~r~nt8~)

The I~lndardo and l~C~fLcltlonl for each of ~ho l~vo BHPI con~lLnl, whorl
appropriate, Lnfo~atLon on the fo11~Ln9 topLc8~

* Pur~se and Definition
* PZannLnq ~noLderi~on8
* Design CrL~erLa
o Cono~ruc~on and Ha~n~onance Cr~erLa

2

R0056038



III-3.7.2 BNP ~.0~ Ssnd ~ilt~tlon Basin

Sand ~/Itrat/on bao/n~ are o~n ~un~nte which filter runoff through a l~yet of
sand /n~o an unde~dEain oye~. Sand filtration provides Funo:~ ~rea~n~, bu~ not
8~re~ank e~osion control and ~hooe basins are to be loca~ed off-llne ~ the
~rlmary conveyance/detention ey$�~. While effective a~ ~reat:Ln9 conventional
~llutant$, mand ~lltratlon is not effective at r~ving nutrients. It’s use for
~rea~ing ell is ~Ing all~d on an In~erlm basis and sand tll~:ra~lon ~y
for aPI ~nd CPS-~y~ oil/wa~er separators.

piping ~nd basin liner. The b~sin liner will only ~ ro~lred if the treated runoff
Is no~ ~o ~ ailed ~o ~rcola~e ln~o the soil underlying ~he ~ll~ra~lon basin.

al In ~ ~ ~nd fo~ fg~her nutrient r~val, or in Cale$ where additional ground
wate~ protection Wal mandated. Figures ZII-3.22 and ZZI-3.~3 Illustrates land
~ll~a~lon basin ly$t~e.

conveyance/de~enC~on system and mug~ be preceded by a pre~red~m.en~ J~p.

du~g �onw~uc~4on.

Z~ a sand ~iltrat~on basin is used ms a substitute ~or an ~Z or CPS-type oillwa~m~
mmpmra:or, :hen prmtrea~nt may not be necemmary i~ :he �oncr~but~ng drainage arm4
im mmall and �~plm~ely ~perv4oum (the rmmtrlct4onm which apply ~o oil/water
mepara:orm w~ll alms apply to m~nd ~iltrat4on bam4nm ~n thim case - mee Chapter
7 ~o~ ~urt~er

~mlgn Ctitetls

Send filtration ~Pm are to ~ demiqn~ mcco~dlnq the procedure 4emcrl~ In Section
III-3.4, uminq a Datc~’m ~ approach. Im~ttant demiqn conm~d~tat~onm ate
d~mcumm~ ~1~.

O~-llne ImolationlDlverm~on St~cturo

B~ l~a~lng sand ~ll~a~ion s~$~e o~-llne f~ the prlma~ �onveyance/detention
/ylt~ the lonq-te~ e~ectivenemm o~ the t~eat~nt lylt~ can be ~intaln~. O~f-
line mym~m a~e dmmiqned to capture and t~ea~ ~he 6-~n~h, 24-hou~ demign
thim lm ~yplcally achieved b? uminq imolation/divermion bafflem ~nd ~l~m.
~pical approach for achieving imolation o~ ~he wa~er ~alit~ vol~ lm ~o �onmt~ct
an imola~ion/dive~mion ~i~ in the m~o~a~er channel such ~ha~ ’~he heigh~ o~ the
~ir m~alm the m~im~ heigh~ o~ wa~er in ~he ~il~ra~ion bamin during the
24-hour dmmign m~o~. When additional ~uno~ qrea~e~ ~han ~he wa~m~ ~all~
en~mrm the m~o~a~e~ channel, i~ will mpill oyer the imola~ion/diye~mion ~1~ and
mixing wi~h ~l~eady-imolated wa~e~ ~ali~ volu~ will ~ =in~l.    ~i~mm IZI-
3.24 and III-3.25 i11umt~a~e ~ ~m o~ imola~ion/divm~mion m~:~�~urem ehich ha~e
~n muccemm~ull~
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Isolahon Wei~
and D,vers,on Ballle

~2t40~hm°U" DETENTION BASIN

Devices

Presetlling

Oullel - I

I ~’:.’.’.’:~.~"
Subsurlace I ~:J::~ J

~edoraled
PipeSyslem i~I.~l,
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lop OI sloIs = hei{]hl el wa el’ quahly, lrop el 0Solahon balfle must be
volume in basin = heighl el diversion greater than maximum water
weir (nol mandalory) ,surface elevation over diversion

weir for detention design storm

Waler ~ahly Basin
6-monlh. 24-hou~ sto~m

Delenlion ~sin



STORJ~ATER I~NAGEHENT I’tANUA!. FOR THE: PUGET SOUND

[x~pLe Xso~a~onlD~ver8 ~on

~ I--~-i ’ - "
’: Weir ~ l

~ ~J INSIDE PLAN VIEW
, To Deten~on Pond

~ ~ ~, 6’-0"

SEC~ON A - A L
10’- 6"

Example Iso~on, Dive~ion Stm~
~ource: Ck~y of Au=~kn, 1988
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2. Sand ~ wL~h Trench ~o~g~ (F~ro

placed An ~enchee ~h ¯ �over~n~ o~ ~ ~o ~ (2) inch ~avel and ~eo~ex~Ale
fabric. The la~eraZ pA~e shall ~ underlain by a layer of ~lraAna~e ma~An~. ~he
qoo~ex~le fabric ~O n~ded to p~oven~ the
lateral piping. The drainage matting io n~dod ~o p~ovide ado~a~o hydraulic
cond~c~ivlty ~o ~he laterals. Table ZII-3.7 provldee the e~,�l~Icttlons ~or ~he
g~tex~ile ~ab~ic.    Table III-3.8 provlde~ ~he ~cl~Ica~ions ~or the dralnage

Table ::~-3.?

Pr°Pertz Test Nethod Unit 8~ec:lfication
~sterial

Non~ven ~eotextile
Unit Weight ot/sg.yd. 8
Piltration Rate in/sac 0.08
P~ncture Strength ~ D-?S1 1be. 1)S (mAn.)

(~dified~

Hullen Burot S~:en~h AS~M D-?S1
~oi 400

¯ ensile S~ren~h ~S~ D-1602 lbs. 300
S~iv. ~ning Size US Standard No. 80 (main.)

Sieve
Sou~ce: -~ y o( Wua~An, 198

Underdrain PLpL~

The under.sin p~plng �one~o~a of ~ho ~Ln �ollector p~(o) and ~rfora~
b~anch pi~o. The piping should ~ rein~orc~ ~o washstand the ~igh~ of ~he
overburden. Xntewnal dimtere of lateral branch pi~e should be
g~eater and ~r~atione mhould ~ q inch. ~11 piping Am to ~ ech~ule 40
~lyvAn~l chloride o~ g~eater strength. ¯ ~xAm~ ~pac/ng o( ten (10) feet ~t~n
late~al~ As cec~nded. ~mme~ spacings a~e acceptable. ~he max~ spacing
~t~n ~e o( ~(o~atione mhould not exc~ aA~ (6) Anchem.

¯ he min~ g~ade o~ piping shall ~ ~ inch ~r ~t (one (1) ~rcent else).
(o~ cleaning all unde~d~ain piping ~$ n~d~; this can ~ provided by installing
�leanout ~wtm which t~ into the underd:aAn $yet~ and eu~(ace (~ve the top o( the
sand (ilt~ation ~ia.
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O
FLy,re llZ*3.26a Sand ~ Profile ~th Gravel Laye~

S~ ~a
(Too ofSea.........

Layer

Pedora~ee PVC P,~s
Im~r~a~e ~er

(If necessary)

SAND BED PRORLE ~ GRAVEL ~YER)

4" Pedorat~ PVC Pi~ 1"To ~ ~
~er~ ~ G~te~ F~

~ ~ ~ ~y~ ~ .~

~ .;":~:~ .": .~:........: :...: ;.. :.:.;.... :....: : .:: .. -¯ .,’. .....,...-......... = r .,, ...... W

. l~~le ~r Or~in~
~ (If n~essaW) Ma~ing

’           M~. 10’- O" O.C.         ’

B. SAND BED PRORLE (TRENCH DESIGN)
Sand Bed Rltra~on Configu~dons

FL~ure III-3.26b S,nd Bed ProELle wLth Trench DeeLgn
Source: City ot Auot~n. 1988
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Table 111-3.8
Drslnage Matting Specifications

Prope~ Test Nethod Unit 8~ecificstion

M~to~lsl Non-oven geotsxtils
fabric

Unit Weight ot./sq.yd. 20
Plow Rate GPM/ft: 180 (mln.)
!fabrlc~

Per~eabilit~ aSTM D-2434 cm/sec 12.4 s 104

Grab Strength ~ D-1682 lb8. Dry lg. 90 Dry ~. 70
[f~ric~ We~ 1~. 9S We~ ~. ~0
Puncture Strength ~ ~-02215 lb~. 42(fabric)

Nullen Bu~et AS~ D-1117 ~l 140 (sin.)

~lv. ~nin9 US S~andard No. 100 (?0-.;~0)
Sl~e Sieve

rl~ ~8~e Dre~el Univ. GPN/~. 14(drainaqe core] Test Neth~ width
8~rce Ci~M O[ Austin,

~able liner i~ no~ ~ir~ then a g~te~tile ~ab~ic liner shall
~hAch ~e~ ~he e~�A~ica~ions Iis~ed a~ve An ~able XXX-3.? unless the ~$An has
~n e~cavat~ to ~ock. Imitable Iine~ ~ ~ ei~r claM, �oncr~e
9~rane. ClaM Iine~ should m~ the $~ci~ica~A~na 9Ave in ?~le XXX-3.9:

¯ ~le XXX-3.~
Clay Liner 8~ciflcation8

P~ Test ~th~ Unit I~cl:~ication
Pe~ilAty ~S~ D-2434 /sec 1 z 10~

Plasticity ~TN D-423 & D-424 ~rcent Not loss than 15
Index o~ C18~

Clam

Clay Panicles ~H D-422 ~rcen~ Not lees thenPassing

Clay ~ctAon ~ D-2216 ~rcent 95~ of S~andard
Proctor Density

~urce: City of Austin 1988

The clay Iine~ should have a min~ ~hic~eJj of 12 inches.
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STOP, H~AT~R I~O~AGEHENT HAHUA~ ~ ~ PUGET SOUND

Table llZ-3.10

liner PL~ Ve~Lcal 8pac~g N~er of Dieter of
h~nl~ D~i. h~ween ~w8 Perforations Pe~rforation8

(inches) (Center to center - ~r ~ (inches)
inches)

6 2.5 9 1

8 2.5 12 1

10 2.5 16 1

c~rclall~ avall~le pi~. £~uLvalen~ deoigne are
~cceptable.

a ~raoh rock ~hall ~ provided for the o,tlet. O~ningo In the rock should
exceed ~ ~he d~er of the vortical rioe~ pl~. The ~ack ehould ~ ~de
du~able ma~o~ial, reol~an~ ~o rus~ and ul~ravlole~ ra~a. The ~ row~ of
~r~ora~ions of the riser pi~ ehould ~ pr~ec~ed fr~ clogging. ~o preven~
�l~qing o~ the bo~ ~rforatlon$ i~ 1o rec~nded tha~ geo~ex~Jle fabric
wrap~d over ~he pl~’~ ~ ~$ and ~hat a cone o~ one (i) to ~h~ee (3)
inch dim~e~ gravel be pieced oround ~he p;~. If ¯ geotex~ile fabric wr0p
not need ~hen ~he gravel cone mua~ no~ Include any 9raveZ small enough
the rimer pl~ ~rforat/onm. Figure I%1-3.27 illustrates a ~mrforated riser
outlet structure with ttaoh rack.

- aa~in Liar

The pretre~nt ~ ~y n~ to have ¯ basin liner to prevent; runof~
~lng loot ~o soil infiltration prior to troat~n~ by the filtration basin.

Construction

The ~ send ~ depth must ~ 18 lnchee; �onsolidation of sand ~111 likel~
occu~ du~ln9 ~ns~allatlon and this mu$~ ~ ~a~n into account. ~he sand ~hould
~i~icall~ ~, all~ed to consolidate, and then extra send added. Re,at
thi~ p~oc~u~e until ~he ~ depth has st~lll~ed a~ 18 inches.

Provlalon$ must ~ ~de ~or access ~o the basin fo~ main~enance ]~$ea.
~in~enance vehicle accea$ ~p Is nece$~a~. The ~1o~ st the :r~p should not
exc~ 4:1.

The design should min~l~e $uacep~lblll~ ~o vandalism b~ nee o~ $~on~
~o~ ex~e~ pipin~ and

Side slo~$ fo~ aachen ~an~nta should ~ exc~ 3:1 to fac£11tate

The e~oaion and $~n~ con~ol plan must ~ conflgu~ to ~i.t �on$t~uction
~he ~nd while maintaining e~o$ion and ~~ �on~ol. No runo~ is to ente~
~he ~and filtration basin p~io~ ~o �~ple~ion of �onstruction and site

ou~l~ ~ this $~c~u~e shall b~-pa$$ ~ sand ~ilte~ basin.
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V

S’tOR.N~AT£R HANAG£H£NT N,~IUAL. FOR THE PUG£T SOUND

2
Solid Cap

Perforated PVC
Riser Pipe

’~ i2 .~. g;i.~:} J i Pipe Hanger

Trash ~;J: r Filtration Basin
~ --

-.,
Inlet Structure

2

~ Top of san~
Bottom of

Presettling Basin

RISER PIPE
Stone Rip

Perforeted Riser Outlet Structure
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P~rpoae and Definition

a sand filtration trench is similar to a water ~uallty Infiltration Trench (BMP /
Re.10) except that it 10 designed according to the aar~e criteria used for a Sand
Filtration Bamln (BMP RF.0S). Sand filtration trenches are generally used for
~aller drainage areas than sand filtration basins, a typical use of a trench le
along the peri~ter o5 a parking lot. as with basins, pretrestm~nt must be provided
in order to protect the sand media fro~, premature clogging. Trenches hive
experienced ~e~r problemm with clogging than basins, p~rhspm because ~holr use hoe
been limited ~ro to high Impervloua cover sites which may generate Isis suspended
solids.

Figures III-3.8 through III-3.15 illustrate trench designs which can ~; adapted for
usa as sand filtration lyste~o.

Sand filtration provides runoff treatment but not etreand~ank erosion control, end
trenches are to be located off-llne fro~ the primary conveyance/detentlon system.
While ef~ectlve at treating conventional pollutants sand filtration 10 not effective
at removing nutrients. It’s use for trea~ing ell is being allowed on an
basis and lind filtration may substitute for API end CPS-type Oll/witll~

The sand bed filtration syste~ consists of in inlet ot~ucture, sand boca, underdrain
piping and trench liner. The trench liner will only b~ ~e~ulred if the treated
runoff is not to be allowed to percolate into the eel1 underlying the filtration
basin. A liner ~ould be necessary if the filtered runoff roq~lrod additional
treatment, ouch as in a wet pond for further nutrient removal, or in cease whore
additional 9round water protection was mandated.

See Yacer OuaJXty Zn~JtretXon Trench (~l~p J~.lO) and $and P~JtrotXon Jreein

See Water Ouality Infiltration Trench (BJ~ RI.10) and Sand Filtration Basin (BJ~
~.05).

Obeer~ation Well

~n obsor~ation w~ll should be installed ever~ $0 feet for the length of the
infiltration trench. See the Water ~alit¥ Infiltration Trench, BMP RI.IO for
~etalled specifications of the obse~vation ~11.

I I
Const~ction and ~aintenanc~

See Water ~aalit¥ Infiltration Trench (B~P RI.IO) and Sand ~lltretion ~sein
U.OS).

III-3-90 ~BRU)~RY, 1992

R0056052



~-3,8 It~PEA,ENC~S

(1) S¢S Natlonal Enaineerina Handbook, Section 8, Engineering GeoJ~ogy, 8oll
Conservation Service, U.S. Department of Agriculture, 1978.

(2) ~¢~ ~ational [naineerina Handbook, Section 18 Ground Water, SoL1 ConservationService, U.$. Department o~ Agriculture, 1968.

(3) SCS Technical Release ~o. 36. Ground Water Rechsral, Engineering Division,
Soil Conservation Service, U.S. Department o~ Agriculture,

(4) Petty)ohn, W.&., Introduction to Artificial Ground Water Rschar;-, Robert 8.
Xerr Environmental Research Laboratory, U.S. Environmental Protection Agency,
Ads, Oklahoma, published by the ~atlonal ~aterwell Association,
Ohio, 1981, 44 p.

($) Blanchl, W.C. and D.C. Huckel, Ground Water Mecharas HYdroloov,
U.S. Department of Agriculture, 19~0. ~2 p.

(6) Schaidt, C.O. and |.V. Clements, Meuse st Municipal Waotewater for
Ground Water Recharq~, U.S. ~nviror,~en~al Protection Agency,

(?) Cedergreen, H.M., Seeoaas. Draineae. and Plo~ He~s. John Wiley sad 8one,
Inc. N.Y., 1967.

(8) Davis, 8.H. sad R.J. DeWiest, Hvdro~eolo~. John Wiley and Sons,

(9) Yerr£a, J.G., D.B. Xnowles, M.H. Brown, and R.W. Stallman, ~heory
A~uifer ~es;=, U.S. Geological Survey, Water Supply Paper No. 1S36-~.

(10) Bentall, M., Methods o~ Collectina and Interpreting Ground Water Dat , U.S.
Geological Survey Water Supply Paper IS44-H., 1963, 97 p.

(11) Todd, D.K., Ground Wate: Hydrology, ~ohn Wiley end Sons, Inc.,

(12) Wenzel, ~.K., Methods of Determinina Permeability of Wate~
U.S. Geological Suwvey Water Supply ~aper 887, 1942.

(13) Harmon, ~. 8., Vnderaround Disposal of S~orm wa~er Runoff. Des|.an Guideline
Manual, p:epared by the California Department o~ T:anspo:tation
Cooperation with the ~ederal Highway Administration, U.S. Depa:~ment
T:enepo:~ation, Washington, DC (~HWA-TS-80-218), ~eb:ua:y 1980.

(14) U.S. Bnvironmen~al P~otection Agency, Desian Manual: On-Sl~-
Wastewa~e: Trga~men~ and Disposal Systems, O~fice o~ Water
Operations, U.S. £PA 20460, October, 1980.

11I-3-91 FEBRUARY, 2992

R0056053



V
O

III-4.1.1 BACKGROUND ................
IZI-4,1,2 PURPOSE AHD SCOPE .............

ZII-4.2 RUNO~ TRE~TH£NT ~ND STREA,HBAHK EROSZON ~NTRC)~
Z~-4.2.1       BACKGROUND ...............

ZZZ-4.2.3 C~5SIFICATION O~ DETENTION BMPS ....

ZZI-4.3.1 HYD~OL~ZC AN~YSIS ........... 6ZZZ-4.3.2 SZZING DETENTION ~PS ~R RUNOFF
TREATMENT

XXZ-4.4,2 BMP RD.06 WET ~ND (NUTRZENT ~NTROL)      25
ZZZ-4.4.3 BHP RD.09 ~NSTRU~ED ~£T~ND .....
ZZX-4.4.4 BHP RD.~O PRES£~LZNG BASZN ...... 39ZXZ-4.4.5 BNP RD.~I EXTENDED DETENTZON DR~ ~ND 50

2
ZZZ-4.S STAND~S ~D SP£CZFZCATZ~S ~R VAULT~ AND T~(K$ .ZZZ-4.S.1 8HP ~.15 WET VAULT/T~K ........ S3

ZZZ-4.S.2 BMP RD.20 ~XTENDED DETENTZ~ DRY
VAU~T/T~K ...............

Meth~o for ~xtending Detention Ti~ in Wet Ponds. lS
ZZZ-4.3 ~eL~ Section tot E~rgency ~erEl~ Spillway . . .
ZZZ-4.4 Detention Pond Over~l~ $t:ucture .........

17IZZ-4.$ ~a:ry Spa11 4nd Gravel F~lter ~/nd~ .......
18ZZZ-4.6 BMP ~.06 Wet Pond ~o~ Nut~ient Control .....
26llI-4.? BHP ~.09 Conatruct~ Wetland .......... 30IZI-4.8 Diagr~ of a Constr~ct~ Wetland .........

IZZ-4.9 Suggest~ Habitat ~eaturel to~ a COnlt~Ct~
Wetland ...................... 3SIZI-4.10 Suggest~ ~lantingl for S~�lfic Depths of
Conltructed Wetland ................

IZZ-4.11 Suggeet~ Stre~ Edge Plantings fo~ a Con~t~act~
wetland ...................... 38

I~-4.12 ~P ~.10 P~esettling Basin ........... 40IZI-4.13 Use o~ BaEfles to Improve ~er~o~nce o~
Freeettling Basins ................ 461ZI-4.14 Femanent Sed~nt Trap for Presettl/ng Basins . . 47

III-4.15 Fer~orat~ Ri~er ~i~ ~tlet St~cture with T~a~h

Rack ................... .... 48IIZ-4.16     MethYl ~or Extending Detention T~ for D~
Detention Ponds .................. 52~ II1-4.17     ~ical Detention Vault (Dry/Wet) .........

R0056054



III-4.18 ~pical Detention Tank (Dry/Wet) ......... 56
III-4.19 Detention Tank Accemm Details ........... 59

LIST OF TA~L/~S

III-4.1 Claesificatlon of Detention BMPI ......... 6
III-4.2 ~u~ace a~ea - Pool De~th Rela~ionahi~a

Pond-~yp~ BMPs .................. ?
ZlX-4.~ Minimum Surface ~ii-to-Drilnige ~li Ri~iOl

Detention BMPI ..................
III-4.4 Sp~clfic Maintenance Re~ir~nt~ ~or ~tent/o~

Ponds ....................... 22
Zli-4.5 Pre~ling Basin Design Criteria to ~rea~ a Range

o~ R~nof~ Events ................. 43III-4.6 Perforated Riser Pl~ S~ciflcatlons .......
III-4.T S~cif~c Maintenance Re~/rmn~$ for ~tentlon

2

R0056055





Sound BiaLn but w~ll vary f~ I~ut 0,65 Lnchom to over 3 ~n~hea, do~ndLng on

S~te~ank Erosion Control

St~e~nk e~o~ion control Im acc~pllshed In detention BHPs by detaining ~unoff and
then ~eleaming It back to ~tre~ systems at reduced flow~atee. The goal im to
~eplicate, to the extent ~mible, the p~e-deyelo~ent hydrologic reg~.
Stre~ank e~omion control I~ ~e~ul~ed wheneve~ dl$charge~ a~e made, dlrectly o~

k typical detention BMP configuration maintains a ~anen~ ~I of wa~er as s "dead

Figure III-4.1 illustrates this configuration.

~i~Ing ~e~nk erosion ~nd ~he destruction of fish habitat can be achieved by
limiting ~he ~ate of release of ~unoff f~ the 2-year design a~orm to 50 ~rcent of
the existing condition ra~e. This cr/~erlon I~ based on advice ir~ ~he washington
Depar~men~ of Fisheries (see appendix aIII-4.1). For further ~echnlcal de~ails,
please �on~ac~ ~he Habl~a~ Managemen~ Division of ~ha~ Department. The rationale
fo~ thla ~elea~e rate i~ prevention of both ~he frequency and duration of fl~l at
the highly erosive bankfuil l~age. This would occur If ~he runoff wa~ releal~ at
I00 ~rcen~ of ~he existing �ondl~lon ra~e because of ~he increased volu~ of runoff
ae~oclated ~Ith develo~nt. If all of the 2-year, 24-hour ~o~ can be Infilt~a~
the restrictive release ra~e io no longer neco0oa~y.

Ro~e tha~ a �oinciden~ benefit of ~hi$ detention requA~n~ is extended detention
An many instances. Relealing ~he runo~ lr~ ~he 2-year ~o~ at 50 ~rcen~ of ~he
existing �ondition ~ate may ~eeul~ in ~hAl ~uno~ being detained for approxi~ely
40 hours, o~ longer. Longer detention ~riod~ will be achieved on #)Ares tha~ have
highe~ ra~ioo of pre-develo~d ~o ~o~-develo~d ~ek flows, l~e~ ~;CS curve
n~ra, and longer ~ o~ �oncent~ation.

~he ~atlon~le ~or �on~olling ~he large, lnfre~uen~ $~orm$ (I.e., ~he lO-yea~ and
lO0-~ea~ events) Is ~o ~ovide additional $~e~ank e~o~lon pro~ection as ~11 as

to apply a �orrection ~accor. ~hm �orTeccion ~ac~or is �o be applied ~o the volu~

(Note: ~ adopt~ and opprov~ basin plan (Nln~ R~ulreoent #9 Ln ~apter I-2)
~y be used to develop 8tro~ank erosion ¢ont~l requir~ent8 that are tallor~ ~
a s~cific bas~).

Additional R~i:mn~8

add~tional ~e~l~nts ~y apply If a develo~nt d~scha~ges ~nto a natural or
�~eated (mitigat~) ~tland, lake, and other sensitive water~ie8 ($~ Hln~
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De~en~on B~Ps del~qned for r~noff ~rea~n~ ire cllslLf~ed accor,d~ ~o whe~her

order mettle out part/culate ~11utantm. ~here detention ~m used to provlde
treat~nt, m ~manent ~oi o~ water (’dead storage-) is eotabliol~ed
e~tectlve at ~e~ving ~llutantm than the te~a~y detention ~chanimm

that provide treatment o~ "ccnvent~nal- ~llutantm or those that treat ~utrientm
addition to conventional ~ilutantm. ConventAona1 ~llutantm tend to be Pa~ticulate
in nature whe~eam nutrients can exist An both particulate and dimsolved
Ex~plee of nutrients are n~trogen and phomphorue. The primary di.f~erence ~t~en
detention 8MP which controls "conventional- ~llutantm am �~paredt to one that
treats nutrients Am that a nutrient control BMP ham a shallow marsh
emtablimhed within the ~anent ~oi volume. The ~rmanent ~ An the
conventiona1 treatment BMP d~e not have to be vegetated. ~he detemination
when nutrient control Am required, in addition to �ontrol of conventional
~llutante, is made by the loca1 Plan approval Authority.

Detention fac/l/txem may ~ either "wet" or "dry," and be either a~ve ground
(~ndm), or below ground (tanks or vaultm). A wet ~nd, am the n~ implies,
maintains a ~rmanent ~oI o~ water (dead storage) for runo~ &~eat~nt
I~ etre~anX erosion control Am required then a "llve mtorage" volu~ Am detained.
In �ontrast, a "dry" facility, deem not contain thim dead mtorage (except ~or a few
inches for medi~nt storage) and hence tend~ to dry out between eto~m.
labeled am "extended detention- are "dry" ~acA1itAem, am Am the premett1in~ haman

s~ detention ~Pm can provide either runoff treat~nt or mtre~snk eromion
control while others can ~ deeLqned to provide both. In qeneral, "~t ~nd"
can provide ~th whlZe pretreat~nt BHPs cannot. Vaults are not considered
effective am basins for runoff treatment because the only treat~nt
utAIA~ed by vaults Is sedimentation. Xt should be noted ~hat ~ "wet" vaults can
~ used ~or runoff treat~nt. The onZy application where a "dry" vault
As to control stre~ank erosion ~ treatmen~ ham been provided, i.e., a dry
vault (BNP ~.20) Am ~ preceded by a ~reat~nt

The premettlAnq basin (BNP ~.10) ~m a pretreat~nt BNP that Am demA~n~
runoff but not control mtre~ank erosion. Xt w~11 typAcaZIy precede
and f~ltrat~on BHPm An order to protect the treat~nt ~d~a of thom.~ ~NPm
m~ltmt~on. The extended detention dry ~nd (BNP ~.11) ~s essentially
basin that also ham a Z~ve storage volu~ ~n order to �ontrol mtte~ank erosion.
This ~p ~y have l~t~ application for new develo~ent ms ~ cmn,~ot provide
e~Avalent level of runof~ treatment as "~t" ~nd BHPm. H~ever, ~Lt may be
ramble option for retrofA~tLnq detention ~nde which serve exAmt~n~ develo~nt. Xt
�ould also ~ used An conjunction with a "partAal" infiltration BMP for �ontrollLn~
mtre~ank erosAon (An which case detention o~ the water ~al/ty mto~
necessary). Y~le X~-4.1 presents a m~ary o~ detention BMP applications.

III-4-5                                 FEBRUD.RY, 1992

R0056060



?hie section provLdes the design engLneer wLth general standards and criteria for
the deskqn of detentkon fscLILtLes to control surface water flow to reduce eroaLon
end aedL~ntat/on, and to provLde water qualLty protection Ln generml.

Detention BNPa are to be designed to prey&de runoff treatment and/sir atre~d~ank
erosLon control. Runoff treatment Ls required In all cases. Streer~ank erosLon
control £a re~lred If the develoi~ent aLte discharges directly or Lnd~rectly to a
stream system.

ZZZ-4.3.1 Hvdrol~[c

lZZ-4.3.2 S~zLna Detention BHPm for Runoff Treat~nt

Detentkon ~Pm w~ll vary ~n m~ze, even though the runo(~ tremt~nt volu~ w~ll
the 6-~nth, 24-hour delL@n ItS) Ln all Calel. Wet ~nd-ty~ BHPI
d~fferent surface area-~l depth relatkonmh~p. Hat ~nd-ty~ 8~Pm
nutrient �ontrol w~ll have the largest areas becaume o( the need to
mhall~ marsh areal. Pretrelt~nt BHPI, whLch do not makntakn 4 ~rmanent ~1,
w~11 have the mmallemt surface steam. The (oll~kn~ ~ a l~mt of detention

2. Wet Fond (Nut:~ent ~ntrol)
3. Wet Pond (Convent~onml Pollutant=) end Wet
4. Preoettl~ng BamLn

S~z~ng Conmt~cted Wetlandn~ ~et Ponds and ~et VaultB/Taknkm

¯ he ~anent ~1 volu~ ~m the s~e for constructed wetlandm, ~t
vaulte/tankm, ~.e., the ~anent ~1 volume e~als the runoff vol~ fr~ the 6-
~nth, 24-hour des~n mto~. However, murface areas ~11 vary ~th the
as each ham a m~c~(~� surface area-de~th relationship. ~ conmtructed ~etland, ~or
ex~ple~ has a large ~urface area becaune of the need to emtabl~h
areas (e.g., S0 ~rcent of the surface area mhould be ~n ~lm whome depth ~e 6
laches or lens). The max~um ~anent ~1 de~th should not exceed
order to ~ze effect~venemn and to prevent anaerobi� �ond~t~onm
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S~:)RI~ATER K/~AG£H~NT I~U~UAL FOR THE PUGET SOUND

T~1o III-4.2 provence ~he m~n~mum r~c~nd~d 8urf~�o aroa/~ dop~h

for Wet Pond-t~ ~8

~ (~oo~) (as porcon¢ of Avornge
total ~ Depth

surface area) ~foot~e
Constructed wetland 0 - 0.5 50q

2 - 3
3 - 6 20~ 2.05

wet Pond (Nutrient Control) 0 - 2 30~
2 - 6 70~

Wet Pond (Conventional) or We~ 0 - ~ 100~ ~.0Vault/Tank

The average BHP depth LI found by 8u~ng the products of the ~ol depths
surface areas (as ~raction o~ ~otal ~rface area), e.g., ~or the ~ot Pond
(~ucr~ent Con~rol)~ d ~ (2 f¢ ¯ 0.30) ¯ (b ft. ¯ 0.?0) - 4.8

Um/ng ~able 1~1-4.2, the size o~ each 8NP can be found since ~he ’volu~ of
~ I~ply the pr~uc¢ o~ the average surface a~ea and the average ~1 depth.
olzlng ex~ple is given ~1~ which illustrates ~hi~.

A pro~med dovelopmen~ ml~e w~2~ be ~0 acres ~n s~se w~ 35 percent ~perv~oum
cover. The ~no~ volume ~or CAm 6-mon¢h, 24-hour desagn s¢o~ (p ~ ~.) ~s
calculated to be 0.7-4nc~, or 0.292 acre-fee~ (12,705 square ~ee~,l. De~e~ne
~um size of a �ons~rucCed wetland used to �rear the 6-monch ~to~ for

~ Is the average surface area for the ~P and
d is ~he average pe~anent pool depth of ¢he ~P

$o2v~g for ~

d

V~ is equal to ~he voZume of ~he 6-men,h, 24-hour design s¢o~ (. O.7-~ch or
~,705 sq.f¢.) and ¢he max~us average depth, d, is 2.05 fee¢, a~ shown ~
III-4.2. Therefore ~he m~um surface area of ¢he �onstructed wetland will

12,705
~ " = 6.19e SO.ft~

2.05

III-4-7 FEBRU~X, 1992

R005606;



T~e surface area and vo~u~ o~ each o~ ~he poo~ dep~s ~w ~en ~ound, using

3~ze o~ Cons~c~ed ~e~]and for ~x~p~e

~23~

Prose~lLn~ basins a~o dosLQned ~o oe~le ou~ par~Lcula~e ~11u~ants for a ranQe of
~unoff volu~s, up te the 6-~nth, 24-hour otorm. S~z~n~ Is based on application o~
a settling e~atlon/ in this manual ~he Camp-Ha~en ~ua~lon il recc~nded~

I - exp(-~/~)

~al e~�~ency ~e rec~nded)l
set~l~n~ velocity of target particle; slit ~s rec~nded
a ee~¢lLn~ velocity of 0.0004

~ surface area o~ prelettlAn~ bairn
~ average releaoe rate fr~ the preoettlLn~ ~oLn.

Rea~ran~An~ ~he ~Ha~en e~a~Aon and ~olvAn~ for ~

The average ~elea~e rate, ~, ~o found by d~vLd/n~ the runo~ treatment vol~

o~ 24 hours rec~nded).

¯ ~re c~plete discussion ~ p~ovLded under "DelL~n Criteria" Ln Sec¢lo~ ~ZZ-4.4,4
(BHP ~.10, P~ese~tl~n9 BaeLn). Eowever, p~tect~on of benefi�e81 uses ~n ~ceLvLn
waters w~11 always be required. ~here may be ~nstancos, de~nd~ng on the nature of
~11u~sn~s to be �ontrolled and the rece~v~ng wators~ when a h~gher ro~vtl rato~
and hence 18~er surface area, w~11 be requ~r~ by the local gove~nen~ and/or
Kcol~ or oLher 8taro

plann~n~ consideration £o£ develo~n~ pro~ec~l. ~h~le ~he exac~ ra~o ~lL ~
s~cific, a general range o~ values can be estimated for each o£ ~he detention
used for runoff ~rea~men~. Four case e~udie$ were analyzed ~o ¢~pare �he surface
areal for each B~, using ~he SBUH hydrologi� analysis ~h~ presented in Chapter
III-l. For we~ ~nd-~y~ BHPI ~he info~a~ion in Table III-4.2 ~al used; ~or ~he
Prese~ling Basin the C~p-Hazen e~a~ion was solved for ~he 6-~n~h, 24-hour design
l~o~. The relul~s are shown in Table III-4.3. No~e ~ha~ ~he construc~ ~land
hal a much larger surface area re~ir~en~ ~han ~he o~her ~Ps.
wetlands should ~ considered as facilities which provide addi~iona~L benefits
tho~e needed for s~o~a~er manag~n~ (e.g., aesthetic ~n~y, recrea¢ional
facility, wildlife h~Ita~).
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T~le Z~Z-~.3

~
Case 1L~e ~rea~e~ ~l~�~ed ~e~ Pond ~e~ ~nd Prole~lLng

~

1 25 0.59 2.9t 1.2t l.Ot 0.27t
2 SO 0.89 4.3t 1.St l. St 0.41t
3 75 1.18 S.8t 2.St 2.Or O.SSt
4 100 1.48 ?.2t 3.1t 2.St 0.69t

SurEace Are4 of ~P

Trelt~nt Vol~ - volu~ o~ runotf {r~ the 6-~nth, 24-hour

"~nen~ ~1" vol~

2Rainfall volu~ ~or the 6-~n~h, 24-hour s~om - 2.0 /riches

detention ~.

XXX-4.3.3 SLzLno Detention BHPs for Stre~ank lrosAon Control

De~en~Aon ~Pe can ~ designed ~o p:ovAde e~:e~ank e~oeAon �ontrol by ~rarAly

developed si~e w~11 ~ limited to 50 ~rcent of ~he existing �ondition 2-yea~, 24-
hou: event whale maintaining the exzscZng �ondition ~ak tl~ :a~ee ~o~ ~he lO-yee:
and lO0-yea:, 24-hou: design s~o~s, w~h appropriate correction factors (8~                   ~
Section IXX-4.2.1 ~o~ discussion of ~he �orrection ~ac~or). Detention ~PI which
have ~nen~ ~1l (i.e., "we~ ~nds’) can provide l~re~ank r ’    �on~roi by
including a "lAve e~orage- vo~ a~ve ~he ~anen~ ~o~ (’dead s~orage’} vo~.

The "lAve s~orage" vo~ can ~ added ~o "~ ~nd" detention ~PI by s~p~M
increasing ~he depth of ~he ~ since ~here are no surlace area-de.p~h r~Ar~n~s

Eor e~re~ank erosion control. Thus, "~e~ ~nd" BNPS which provide s~re~ank                 ~erosion control can have depths grea~er ~han sA~ fee~ as ~ong as ~he "~anent
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ST~R.q~ATER K~qA(;EH~NT H~qU~, POR THe" PUGET SOUND BASTN

T

XXX-4.4 rZ,~rD~U:)S Ah’D SPECXI~XCA’I"XONS I~)R DL~I"~I"XON POWDS L

III-4.4.1 BMP ~D.05 Wet Pond ~¢onventional

Purpose and Definition

This aMP is designed to provide runoff treatment for �onventional ]pollutants but not
nutrlen~a. It may ¯leo be dealgned to provide stream~¯nk erosion control. A wet
pond le an o~en pond which treats runoff using a permanent pool o5 water (’dead
s~or¯ge’), ae an option, ¯ ~hallow marsh area can be created within the permanent
~x)ol volun~e to provide ¯ddltional treatment (eee BMP RD.06, Wet Pond for Nutrient
Control). Strea~bank erosion control is provided in the "live sColrage" ¯re¯ ¯boys
the permanent pool. ~lgure III-4.1 illustrates a typical wet pond

P~anning Cons~deretions

Vet ponds require careful planning ~n order to function correctly. ~hroughout the

o~ the �ompleted ~ec~ty. 3uch ~mpscts can be poazc~ve or negative and can be
broadly �~aas~ed as soc~¯;, economic, po~t~�¯~, and environmental. Designers can
o~¢en influence the positive or negative aspects o~ these ~mpscta by their
sva2uat~on o£ decia~ona made ~n the design process. Generally ape¯k~ng# the
completed facl~Zty must provide ~or safety to people as ve~ sa protection o~ reaJ
property, ~ater quality, and vl~d~l~e habitats.

should a~ao be major considerat~ons. Above 4~, the ~sci~ity ahou~d £unction in
such ¯ manner as to be �ompatible ~ith overa~ stormwater systems both upstream and
dovnatream to promote a watershed approach to providing stormwster management as
ve3~ as 2oc¯2 ~2ood �entre2 and erosion protect;on.

Zf the facility la p~anned as an artificia~ ~ske to enhance property vaJues and
promote the ¯esthetic value of the ~¯nd, pretrestment in the form o~ ~¯ndacapa
retention areas or perimeter s~a~ea should be incorporated into the
management facility. Zf poesibJe, cstchbssins should be ~ocsted in greased areas.
¯ y i~�orporsting this "treatment train" concept into the over¯~ �o~ection and
conveyance system, the engineer can prolong the utility of these permanently vet
¯ nsts;~etiona and improve their appearance. A~y amount of runoff raters, regardless
ho~ ema~, t~st ia filtered or percoJsted ¯~ong its ray to the fina~ detention are¯
can re~ove oi~ and grease, metals, and sediment. Zn addition, thia vi~J reduce the
annua~ nutrient ~oad to prevent the vet detention ~ske from sutroph.ying.

Detention system s~te ee~ection ahou~d consider both the natura] topography of the
area and property boundaries. Aesthetic and water fua~ity �onsiderations may a~so
dictate 2stations. rot ex~mp2e, ponds rich vat,and vegetation are
aeethetica~2y p~eaeing than ponds vithout vegetation. Ponds �ontaining
vegetation a~ao provide better conditions ~or po~ucant capture and treatment.

a storage £acility is an £ntegral part of the environment and theTe~ore should serve
aa an aeatJ~etic improvement to the ¯re¯ if possible. Use of good 2~|ndscaping
principles is encoura;ed. ~he p~anting and preservation of desirab,[e trees and
o~her vegetation should be an integral part of the storage ~acility design.

Yater 0ua~ity Considerations

Zn p~anning ne~ detention ~aci]ities, ~t shou]d be kept ~n mind that the go¯2 o~
improved ~¯ter ~us2ity downatrecm may con/Jict w~th certai~ desired uses of the
£¯�£2ity. Zt is on2y 2ogica~ that if the ~asin is used to remove pollutants, the
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STORK~ATER MANAG£HENT RA~IUAL FOR THE PUGET SOUND BASIN

due CO sedJJ~enC buildup ~n ¢~e

~pact of secondary overflows on public health, la[e~y and we}fare, proper~y, and
w~idllfe ~ab~a~. When ~econdary overflow occurs, deslgn of secondary drainage
faclll~Ze~ following careful analy~4~ and plannlng can ~ignifican~y reduce
3~ree¢ allg~en~s and grades are ~he key components In developing secondary drainage
deslgn, and con~Idera~lon ~hould be given early in ~he plannln~ ~age~ ~o ~heir

¯ ~ruc~ures, e~c. ~ha~ Impose conl~raan~l on development. Constraints ~ay a~so
zmpo~ed from ~ features such a~ requirements of ¢he local government’s
Sensitive ~eal Ordinance and Rulas (if adopted). These ~hould also be reviewed for
speclfac appl~cacaon �o the proposed develop~en¢.

All facilities shall be 4 minimum of 20 fee� from any lcrucCure, properay line, and
any vegetative buffer requlred by ~he local government, and 200 fee~ from any
~4nk/dra~nf~mld (e~cep¢ we~ vaul~s ~hall be 4 man~um of 20

All facili¢imm mhall be a minimum of 50 fee¢ from any m¢eep (grea¢er ¢han 25%)
mlopm. A geo¢echnical repot� mum¢ address ¢he pocen~aal 4mpac¢ of a wm¢ ~ond on
m¢mmp slope.

In urban or urbanizing areas, failure of an Impound=en: ::ruc¢ure ~an cause
signific~¢ proper~y damage and even ~Oll of ~fe. Such s~ruccurel should ~
designed only by profelsaonal engineer~ registered in ~he S~aCe of w,lshlng~on who
are qualifled and experienced in lmpoundmen¢ deslgn, wherever ¢hey eais¢, loca~
safe~y scandards for ~poundmen¢ design sh41~ be followed, where no ~uch
exist, wadely recognLzed desagn crlceraa such as chose used by ~he USDA Soil
Conse~a¢ion Service, Ecology Dam Safety Standards, or U.S. A~y Corps of Engineers
are reco~nded.

Safety, 31gnage and

Ponds which are readily accessible ~o populated areas should incorpora~e
possible safety precautions. S~eep Bide slopes (s~eeper ~han 3H:]V) 4~
per~eCer shall ~ avoided and dangerous ou~Je~ facZ~i~zes ~ha~ be procecced by
enclomure. Warn~g m~gnm for deep wa~er and potential health risks shall be used
wherever appropriate. Signm ~hould be placed mo chac a~ lease one is clearly
vlslblm and leglble from all adjacen~ m~ree=m, sidewalks or paths. A nocice should
be pom~ed warning reeiden=m of potential water, me diseame chac may be ammociaced
w~=~ ~dy �on=mc= rmcreaCion such am mw~ing ~ ~hese facili~imm.

If ~he pond murface exceeds 20,000 sq. fme~, ~�lude a safe~7 bench around ~he bam~
wl~h a width of ~ feet, and with a depth no~ exceeding I fooc during non-m~o~
perlodm. ~ergenc vegm~m=lon such as ca~aails should be placed on che bench ~o
~i= encry by unauthorized people.

A fence im required m= ~hm max~um wa~mr surface elevation, or higher, when a pond
slope is a wall. Local gover~enCm and Homeowners Associaaions may almo rmqu~e
approprimCm fenc~g am an additional safeay rmquiremen= ~ any even=.
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~m not ~m~ble, then baffles can ~ ~netalled to ~nc~ease the flow path and water
=ms,dents tl~ (see BHP ~.10, P~esettl~n@ Basin, fo~ details).

~nterio: aide mlo~s up to the maximum water mu~face mha11 ~ no st~r than 3H:IV.

The ~nd ~tt~ shall ~ level to facilitate sedimentation.

may be retaining walls, provided that the design is prepared and ~t~dPond

constructed of reln~orced concrete ~r Section ll~-4.&.1, that a fence Is provided

~ a vegetated soil 81o~ of not ~reater than 3H:IV.

~her Demign Considerations

Liner to Prevent Zn~ilt~a~lon

Detention BMPI Ihould hive negligible infiltration rates through the ~tt~ oi the
~nd. Znf~ltration will Impair the proof functionln~ of detention BMPI

a IAne~ should be An~a~ed ~o preven~ LnIAl~ra~Aon. Zi a ~Lner Am used, the

u~ln~ a line~ the followln~ are rec~nded~

(track) �~pacted top ~oil (minimum 18" thick shal]~ be placed overA o~

¯ ~her Iinerm may be used provided the design engineer can muppIy
decantation that the material wiXl provide ~he reguired ~rfomance.

~erfl~ and ~ency Spillway

Zf stre~ank erosion �ont~ol Is not ~e~lred, a ~nd overflow ~y~t~ must provide
�ontrolled discharge o~ the lO0-year, 24-hour design sto~ event for develo~d
�onditions without overtopping any ~rt o~ the ~nd ~an~nt or exceeding the

mrgency mpillway. The design mumt provide controlled discharge
directly £nto the downmtre~ conveyance system. This assumes the ~n~ will be
due to plugg~ �ontrol structure lnfl~ pi~ and/or ~lugged restrictor/oriflcee
�onditions.

~n ~ 2 catc~asins can function as ~irs when u~d am ~nd overfl~ mt~ctures
to control overtopping. The overfl~ structure, as shown in Figure ZZZ-4.S,
r~lred In s~ circ~stances to protect e~an~nts from overtopping.

In addition to the a~ve overflow re~lrmnts, an ~rgency overfl~w
(secondary overfly) must ~ provided to safeiy pass the 100-year, 24-hour
sto~ event (for develo~d site �onditions and assign9 the ~nd Is full to the
crest of the spllZway) over the ~nd ~an~ent In the event of �ontrol structure
failure or for stop/runoff events exceeding design. The spillway must be
to direct overflows safely towards ~he downstre~ conveyance syst~ and
located In exist~n~ soil wherever feasible. The ~ergency overflow splZl
~red with riprap In �onfomance with Table ZZ~-2.4 and shall extend to the t~ of
e~ch face of the be~ ~anmnt.

Design of mr9ency overflow spillways re~ires the analysis of a broad-
crested tra~zoid~l ~eir The followin~ weir section is r~ir~ for the

spillway, as ~r Figure III-4.4.mrgency overfl~
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¯ The mrgancy overflo~ spillway we~r sectLon can be designed to pass the 300-
ye~, 24-hour ~eolgn 0~om even~ ~o~ develo~d �ondL~on~ ~o

~o~ ~hLe ~1~, ~ - C (2g)~n[(2/3)~~ ¯ e/lS ~an ¯ Hsn}

ue~ C      =      0.6 (d~echarge

72e1

~he ~at~on ~�~s~ QI~ m 3.21 (~ + ~.4H~)

To ~nd v~dth L, ~he ~a~Lon ~o rearranq~ to ~e ~he �~ed QI~ (~k
~1~ ~or ~ lO0-yeaw, 24-hou~ deoAgn 8~om) and t~Aal valuee of H (0.2
ainU).

(Ql~/(3.21H)n)) - (2.4HS)l

Pond ~lnmn~s hL~her than 6 t~et shall ~re des~qn by 4 q~technLcil-cL~l

15 f~t top ~d~h ~hero neceooa~y fo~ maintenance acceii; o~he~io~ top ~dth
v~ ~l ~ec~nded by the g~techn~cal-�~vll

~he ~m d~v~d~ng ~he ~nd ~n~o cells ahalZ have a 5 £~ m~n~um ~op ~d=h, a ~op
elevation 8e~ one ~ l~r ~han ~ho design wato~ su~£ace, max~ 3:1 s~do slo~8,
and a ~a~y 1~11 and g~avol ~ll~or "wind~" ~ween ~he celll (leo ~l~u~o III-
4.5).

~o~ ~m ~n~nte of 6 fee~ o~ lee~ ~han (including i ~ ~r~a~d), the
min~ ~o~ width ehall ~ 6 ~ o~ ~l ~ec~nd~ by ~he

The t~ o~ ~he ex~e~o~ slo~ o~ ~nd ~m ~n~nt must ~ no ClOle~ than
~r~ ~he ~rac~ or eas~en~ p~o~r~y line.
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Pond b~:~ ~n~ntm Bumt be constructed on native consolidated Io~

Pond ~ ~n~ntl muir ~ �onmtructed by excavating a "key= e~ual to 50 ~rcent
o~ th~ ~ ~an~nt croem-sectZonal height and width (except on highly �~pacted
till ~oil~ where ~he "key" minimum depth can be reducod ~o I ~oot o~ @xcavation into
the till).

?he ~ ~an~nt ~hall ~ conmtructed on c~cted moll (95 ~rcen¢
deneity, mtanda~d proctor method ~r AS?M D1557), placed in 6-inch liftm, with the
following moll characterieticm ~r the United Statem Department of Wgriculture’m
Textu~al T~iangle: a minimum o~ 30 ~rcent clay, a maximum ol ~0 l~£cent land,
maximum o~ 60 ~rcent eil~, with n~inal gravel and cable content (Note, An general,
excavated glacial ~ill will ~ well-euite~ lot ~m e~an~en¢ material)

Wnt/-meepage collarm mum� be placed on outflow pi~e in berm e~an~ntm /m~und/n9water greater than 8 lee� An depth at ~he dem/gn wa~e~

£x~med earth on the ~nd ~tt~ and made elope ehall be lodded or melded with the
appropriate meed mixture am moon am Am ~racticable (mee £rom/on and 5edi~nt Control
~P £I.35 in Volume If). £etabli~hmen~ of protective vegetative cover /hall
enmu~ed with }ute ~mh o~ other protection and remeeded am neceeeary
and S~i~nt Control BMPm II.15 and ~I.~5 An Volume el).

Oravi¢M

a gravity drain ~o~ ~intenance mhall p~ov/de an outlet invert of one
~t~ of the facility and mhall ~ ei~ed to drain the ~acili~y An ~ou~ ho~rm o~

I~o~ion and

develo~nt. 8tlbililltion with I~ down to the ~rmanent ~o~ and p~lvlnt/ng undue

�onstruction (see E~ol/on and SedLmen~ Control Ln Volume ZI). BHPs mua~ ~ Ih~n on

~nen~ly e¢ablli:e all a~ea~ a~ve the nodal wa~er level o~ ~nd~ t~ prevent
e~oalon and $edi~nta¢ion o~ plan~ing$ (~ee Chapter

Littoral [one Plantin~

¯ or treating �onventional ~11utantl I ~ ~nd does no~ tibiae the elt~l/l~nt
of vegetation in it$ shallow a~eas, o~ "littoral zones." However, a ahall~ marsh
system can p~ovide additional tteat~nt o~ ~unof{ and bo aeithe~icall~ plealing (lee
B~P ~.06, wet 9ond {or Nutrient Control, for de~ail$). I{ littoral =one
i~ planned it shall be planted according to =he advice of a wetlands
Hu~$eEy Ioutcel a~e tec~ended wheteve~ ~$1ible. Small (2-4 inch) conta/ne~a a~e
encouraged ~o avoid ~ani~ing large ~un~l o~ ~ing loll to the ~nd.
t~a and active basal budding indicate a health~ stock.

Host ~tlands $~�ialls~ p~efe~ to have s~one on-site du~ing the conat~ction
phase to ensure ~hat the li~oEal $hel{ is located and g~aded p~o~].~. ~n~ing
exactly where ~he no~al wa~e~ level of the facility will reside a{te~ �on$t~ction
~ ~$olutel~ ealential to ~he luccesl o{ ~hii element of the
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S~’ORNWAT£R KANAGEN£NT MANUAL FOR THE PUGET SOUND BASZN

Construction and Maintenance Criteria

Const~uctlon

Widely acceptable construction standards and specifications such as those developed
by the USDA - Soil Conservation Service or ~he U.S. Army Corps of £ngine@r$
~an~n~ ~ndl and reservol~l Ihould be followed to build ~he lm~un~n~,

Chap~e~ 17 of ~he SCS £ngLneering Field Manual provides guidance on
me~od~ for ~he va~iou~ elemen~ of a ~nd o~ reservoir. S~clflca~ionl ~or ~hl
work should conform �o me,hods and procedures for installing earthwork, concre~e~
~einforcing l~el, pi~, wate~ gates, me~al work, woodwork, and masonry, ¢ha¢ are
applicable ~o the site and the pur~se of the structure, and satls~y all
~equiremen~s of the local gover~nt.

Maintenance

General

~sin~enance l~ of primary lm~r=ance 1~ detention ~nde are ~o continue
ae o~lginally designed, a local gover~n~, a designated group ~uch as a
h~eownera’ a~ocla~ion~ o~ some ~ndivldual shall accep~ the rel~,nlLbili~y for
maln~Inlng the ~trucmure$ and the im~un~en~ area. A ~clfic ~ainten~nce plen
shall ~ fo~ulated ou¢linlng the schedule and $co~ of maintenance o~ration$.
Debris re~val In detention ba~inl can be achieved through the use of trash racks
o~her screening device~.

Design with maintenance In mind. Good maintenance will be cruci~l ~o ~ucce~ful
of �he /m~un~en¢. Hence, provisions �o tacilitame maintenance o~ra~ions must
built into �he pro~ec¢ when it Is installed. Hainmenance muse be a basic
�onsidera~ion in design and in determination o~ ~lrst cost. See T~ble III-4.4 ~ot

Any otandlng ~ate~ r~ved during �he maintenance o~ra¢ion must be d/o~sed
¯ ani~a~ ~ewe~ at an approved discharge loca~ion. ~e~iduale mu~ be disused
accordance with cu~enm ~eal~h de~a~n~ ~equi~n~e of the local g~ve~w~.

Vege~a~i~w

If a ~hall~ ma~h il e~tablilhed, then ~iodic ~val of dead w~getat/on ~ill
necessa~M. ?he f~e~uenc~ ~ re~val ha~ no~ been e~abliehed and ][cologM
�~n~$ on ~hi~ issue. Since deceasing vegetation can release
captured in ~he we~ ~nd, e~cialIy nutrients, i~ ma~ be necessary ~o harve$~ dead
vegetation annually prio~ to ~he winter we~ season. O~herwise the decaMing
vegetation can ex~rm ~llu~an~$ ou~ of ~he ~nd and also can caum~ nuisance
condi~ion~ to occur. I~ harvesting is t~ be done in ~he wetland, a w~i~en
harvesting p~ocedu~e shall be prepared bM a we~land scien~ie~ and wall
wi~h the d~ainage design ~o ~he local g~ve~n~.

Maintenance of $edi~n~ fo~ebays and a~en~ion ~o sedimen~ accumulation within the
~nd is ex~emel~ Ambulant. Sedimen~ de~aition should be con~inuall~
~he basin. ~ners, o~a~o~s, and maintenance authorities should be awa~e
signi~ican~ �oncentrations o~ heavy me~al$ (e.g., lead, zinc, and ca~ium)
as e~ o~ganic$ such as ~$~icides, may be exa�ted ~o accumulate a~ ~he
~hese ~ea~men~ ~acili~ies. Testing o~ sediment, es~cially nea~ ~in~$ o~
should be �onducted ~egula~l~ to de~e~ine ~he leaching ~en~ial and level
acc~ula~ion o~ hazardous material be~o~e dis~sal. Fo~ dis~sal procedures,
to Yol~ IV - dis~sal ~e~i~emen~s ~o~ ca~chbaain and ~nd sediments (~
w~i~ten).
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II!4.4 Sp~ific Maimenance Requircmenu for D~ent~n Ponds
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STORM’WATER M~NAGEMENT MANUAL FOR THE PUGET SOUND BASIN

Nuroe~y mourcem Ire reco~n~nded wherever pOllibll. Small (2-4 Lnch] �ont~ners ~re

~t~ and actlv@ ba~al budding indicate a healthy mtock.

Hoot ~tlmndm o~c/mlimtl prefe~ to have m~eone on-mite during the
pha¢e to en~ure that the littoral ~hei~ i~ located and graded properly. Kn~Ing
e~actly where the normal water level of the ~acility will ~emld$ afte~ �onmt~uction
im abmolutmly eementimi to the muccemm of th/m element of the

Bank eromion im often m migni~icant problem during the initial eta~gem of
develo~ent. Stabilization with mod down to the ~manent ~l m~,d p~eventin9 undue
¯ edz~nt de.minion im ~e~ulred for the pi~ntlng to ~u~vIve.

O~her Design Con~iderat/on~

See ~P ~.05, ~e~ Pond (Conven~Lon~l

Construction and Xaintenance Criteria

S~ ~p ~.05~ We~ Pond (Conventional

2
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111o4.4.3 B~P ~D,09 Constructvd

l~urpose and ~flnltlon

Is an ar~iflcial wetland Intentionally �onstructed onWetland
nonwe~land s~e ~o~ ~he pur~ee of managing ~o~wa~er ~unoff. The p~ry ~unc~ion
of a Constructed Wetland is to ~ovld@ ~uno~f treatment of both conventional
~llu~an~ and nu~rlents, using ~ ~manen~ ~ol of wa~e~ which has extensive
shallow marsh areas. A secondary function will be to provide mtre~ank erosion
control by adding a "llv$ mto~age" volume above the ~manent ~l volum$~
this feature must be ~r$ carefully planned than ~o~ othe~ wet ~nd-ty~
Constructed Wetland c~n ~ovide othe~ benefits ~s wall and, due to it~ larger

op~rtunltiee, wildlife habit,t, and to be an aesthetic

¯ Igure~ III-4.9 and III-4.8 Illustrate ~ �onst~uc~ ~l~ad ~P.

3ee B~P ~.0~ and BNP RD.O~, ~e~ ponds ~or �~ea~men~ o[ �onven~J~ona4 pollutants and

- Heavy ~eCa~ Con~as~nac~on
-

- ~a~mh Em~abl~m~nt

pocenc4a~ ~or mu2c~p2e uses, addic~ona2 p~annzng �ons4derationw are provided

~nera4

ordinary weC ponds, ~he most m~ple o~ which need very li~�le i~ any
vege~aC~on. Compared �o we~ ponds, constructed wetlands are mhallowmr and have
grma~mr mur~acm area (mee ~able lll-q.3 above lot a �omparlmon). Chapcer
"Ha~ural We~landm and S~o~a~er Management," m~ould be read care~ully
ob~ec~Zve im �o ~eplica~e Che ~uncczonm o~ a naCural wetland mym~mm.

¯ ~e ~wo ~m~ ~por~mnC �onmidera~ionm when pla~2ng ~or a conmcrucced wetland are
c~e hydrologic ~ac~orm and melecc%on o~ vegeca~lon.

Hydrologic rac~orm

¯ hm ~ollow~ hydrologic #ac~orm need ~o be considered ~o ascertain whether ~e m~m
~ considered im muiCable ~or a constructed wecland.

a) ~low. ~ analysis o~ ~low is needed ~o de~ermine depc~-area rmlae2onmhipm.
~em CAap~er ZZZ-I ~or ~ydrologic analysZs me~hods. ~ecC~on ZZ%-~.3.2 ~ve
¯ or a d~scussion o# dept,-area rela~ions~Lpm.

III-4-29 FEBRUARY, 1992

R0056084



Reproduced w£~h per~Lssion of Nad]a Chamberlain and Ron V~nbiancht

111-4-30 FEBRUARY,    1992

R0056085





III-4-32 FEBRUARY, 1992

R0056087



~*A~n C~A~o~La

Zm~rtant design criteria appiAcable to a~ ~t ~nd~ Am provided with 8~P ~.OS and
~P ~.0~, including,

- Liner to Prevent Xn~A~t~atAon
- ~er~low and ~rqency SpAt~way
- Be~ ~an~nt/Slo~ StabAZA=atAon
- Gravity Drain
- ~ro~Aon and
- Littoral Zone Planting

S~zAn9 of Cone~ruc~ We~lande

See BHP ~.0~ ~e~ Pond (Nu~rAen~ Con~rol). ?he primary difference Ae ~ha~

~anen~ ~1, al ~ollowlt

¯ 50t O~ ~he area - 0.S tee~ (epproxAma~ely)
¯ lS4 o~ ~ho area e 0.S ~o 1
¯ 1St o~ ~he a~ea e 2 ~o 3
¯ 20t o~ ~he area 3+ ~ee~ deep ~Ath a ~x~um depth o~ t

See Table XXX-4.2 fo~ aur~ace area-~l depth rela~AonshApe for ~hJ, a and o~her
detention BHPe and Table llI-4.3 for ~ypAcal eurface area-~o-draAnege area

~nen~ ~1

To maintain a ~8nen~ ~o~ o~ wate~ in a ~tl~nd, In~l~ [~
baeeflow, and g~ound wa~e~ mue~ be greate~ than ~he outflow via
eva~transpitation, and discharge. If ~he tare of in~ilt~atl~n As high and
~anen~ ~oI canno~ be ~in~ained, a �la~ liner (or equivalent) wail ~ necessary.
The discharge ~a~e may also be ~educed ~o increase residence

"Live S~orage" Vol~

The "lAve s~orage" volu~ mue~ ~ suffAcAen~ ~o m~ ~he ~leaee re~L~n~e for
a~re~ank e~osAon control, i.e., SOt ot ~he exAe~Ang condition 2-year, 24-hou~
~1~; ~An~aLn existing condition ~ak fl~ ra~es ~o~ 10-year and 100-yea~ 24-hour
events. ~ �o~wec~Aon factor mus~ ~ applied ~o ~he calculated detention vol~
o~de~ ~o accoun~ ~o~ ~eaknesses wash curren~ hydroA~c analySiS ~h~a.
Chap~e~ XXX-1 fo~ a discussion.

Pond Configuration and

See ~ ~.0S, we~ Pond (Conventional Pollu~an~e).

~ ~o~ebay, a dee~ a~ea where aedA~n~e can ee~le ou~ ehould ~ es~ablAsh~ along
~he ~e~land ~nfl~ ~An~e ~o cap~u~e e~n~. The forebay ~ould have a
depth o~ ~u~ 3 fee~ and ~y occupy up ~o 2S ~cen~ o~ ~he no~al ~1 a~ea.

Side Slope

Side aloha shall no~ ~ s~ee~ ~han 3:1. The~e should ~ ~n a~ea o~ 1~
surrounding ~he ~anen~ ~i which i~ ~a~ily fl~ d~ring ,~8t
events bu~ d~ain$ as ~he runoff leaves the basin. It As rec~nd~l that ~hi8
~ I0 ~ 20 fee~ An width.
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Soil and Vegetation Plan

Soil
The loll Ln which the vegetation is pLan~ed should be appropriate for the ~,,~tland
plan~a selected. Either soil tests indicating the adequacy of the Iloil or a soil
enhancement plan shall be submitted with the overall wetland design.

The soil lUbltrltl muir be soft enough to permit easy insertion of the pLlntl. If
the basin sell la �o--parted or vegetation has for~d a dense root mat, the upper 6
inches of soil should be dLsked prior to planting. Zf sell Is brOu~lht in, it needs
to be laid it least 4 inches deep In order to provide sufficient depth for plant
rooting. Soil may be taken fro~ another wetland st from ditch �leaning operationl
If available. However, If thil type of loll II used, the plant Ipe¢lla �o~npolition
may be influenced by volunteer vegetation. Studies hive shown up to 32~430 leeds
pet square meter Ln marsh soils. £nriching non-w~land soils with o.rganLc matter
seems to increase vegetative yields.

Vegetation

A wetland scientist shall prepare that portion of ¯ vegetation plan for the design
that relates to vegetation selection and installation. Suggestions for wetland
vegetation may be found An "~ate~ Pollution Control AIp~�¢i Of Aquatic PLants|
ZmplicatLona for Sto~mwater ~uality Hanagement" by Louise Kulzer of Metro An
Seattle, and An FA~urel XXX-4.10 and XXX-4.11.

1. ~11 plant ~te~Aal0 shall �onfom to Ch. 16-432 ~C, "Rules ReIatLn~ to
Standard~ fo~ Nursery Stock’.

2. ~rLo~ to planting, plants located t~rarLly on-site must ~ kept ~Llt,
£~e~h, and p~otected f~ ~Lnd and sun.

~nst~ct/on and NaLntentnce CwLte~L~

Construction

Se~ BI~ RD.O$, ~et Pond (Conventtonal Pollutants).

HaLntenance
See EldP RD.O$~ ~et Pond (~onventLonal Pollutants).

If oil/water separators precede the ~etland they must be clean~ r~ularly.
Float~le~ must ~ r~ved annually f~ the forebay; ~urface sheen muir also
r~ved. The fore~ay ~tt~ should be cleaned o~ce every five years, or when 6
inches of the ~anent ~o~ in the forebay is lost to accumulated materlal,
whichever �~s first. If solubilization of ~llutants fr~ accumulated
s~nt8 is foun~ to occur, annual cleanin~ may ~ necessary. Grass along the
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STO~ATER I~qAGZ~NT Y.kJ(UkL POR THE PUGET SOUND

Tiqure III-4.11 Su99eeted Strea~ Edge plan~inga for a Cone~r~�~ed
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STORJ’~AT~’R MANAG£M£NT HANURL FOR TH£ PUC£T SOUND

R~ff Tmatmen!
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Zn urban or urbanimlng areas, fal}ure of an impoundment a~ructure can cause
s~ni{~canC proper~y damage and even l~ea o£ file. Such structures should be
designed only by pro{esaional engzneers registered in the Scats of Waehing¢on who
are qualified and exper4enced In ~mpoundmen£ design. Wherever they eximt, local
mafe~y standards for ~mpoundment de#~gn shall be {ollowed. Where no such
exist, widely recognized design criteria much am those used by the USDA 3oll
Conservation Service~ Ecology Da~ SafeCy Standards, or g.S. AJ-my Corpm of ~ngineerm
are recomemended.

Safe�y, $1gnage and renting

Ponds which arm readily accemmible ~o populated areas should incorporate ~II
possible safety precautions. Steep s~de slopes (steeper ¢han 3N;IVj
perimeter shall be avoided and dangerous ouclet [acZl~ies shall be protected by
enclosure, warnZng e~gns {or deep wa¢er and pocencial healch rimkm shall be used
wherever approprzate. Signs should be placed so ~ha~ a~ leamC one is clearly
v~sible and legible from all adjacent streecs, sidewalks or paths. A no¢ice should
be posted warning remidencs of po~en¢ial waterborne disease that may be amsocia¢sd
w~h body contact recreation much as swiping ~n theme ~acilit~em.

Zf the pond mur£ace exceeds 20,000 mq. {ee¢, include a safecy bench around the basin
wi~h a width o{ 5 feec~ and with a depch noc exceeding ! £oo~ during non-m¢oz-m
periods. £mergan~ vegetation much am ca¢Cazls should be placed on
Lr~J~it entTy by unau=horimed people.

~ ~ence im required a~ ¢hs max~Jeum wa~er muff¯ca elevation, or higher, when m pond
slope is s wall. Local govern~en~m and Homeowners Associa~ionm may almo requl~e
sppTopris~e ~encing ms an additional sa£e~y requiremen¢ in any

DeaLqn

¯ he hydroloq/c analysLe ~hoda Ln Chmp~er Z~Z-Z shall be used for deeLqn purposes.
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STOKN~AT£R NANAGEHENT I~NUAL FOR THE PUGET SOUND B~SIN

T~le IZZ-4.S

R~off Vol~e Design Detention TLmo Rmt~o of
(AncMo8) td (hours) Area to DraAnaoe Area

0.20 6 O.Jlt
0.~0 12 0.Jgt

t 1.00 18 0.52t

Z~ ~ho 6-~n~h, 24-hour design o~orm runoff volu~ ~e lee:l ~han ~he values Ln
~he ftrJ~ �olumn o~ ~he ~able, 8 design detention ~me of
uJed.

Pond Configuration ~nd Gentry

influence h~ effectively the bamin volume im utilized in the msdi~ntation proce~m.
~he length to width ~atlo of the baein mhould be 3:1 or greater., Inlet and outlet
mt~uctu~e~ $hould be located at ext(e~ ends of the bamin in order
particle mottling op~unl~ieo.

Shore-circuiting (i.e., flow roaching ~ho ou~let structure before 1~ paoooJ ~h~ouQh
~he eedl~n~ation begin velum) flow should be avoided. Dead e~orage
within the baeln which are by-paeeed by the flow ~e~;me and a~e, ~he~efore~
ineffective in ~ho mottling proceoo) ohould be m~nxmized. Baf~ie8 may
mitigate 8ho=~-ci~cul~Ing and/o~ dead 8~orage problems. Pigu~e III-4.13
basin go--try �onsiderations, including the u~e of ba~le8 to improve baein

Interior olde ~1o~8 up to the maximum water outface shall ~ n~ 8tee~r than 3HJ~V.
~xtetior mide 81o~8 8hall be no 8tee~r than 2H:IV.

¯ he basin ~t~ shall ~ level to facilitate sedl~nta~on.

Basin walls ~y ~ ~e~alning walls, p~ovided ~hat ~he deelgn ~ prepared and ~
by a $~uc~u~al engineer registered in ~he S~a~# o~ Washington, ’~ha~ they are
�onstructed o~ reinfo~ced concrete ~r Section III-4.6.1~ ~ha~ a fence ~$ p~ovid~
along the top of the wall, and ~ha~ a~ ieas~ 25 ~cen~ of the ~3nd ~i~er will
~ a vege~a~ $oil alo~ of no~ g~ea~e~ than 3H:IV.

~e~anen~ Sed~n~ ~ap (Optional)

a e~nt ~ap 1~ a ~to~age a~ea which cap~u~es $ed~en~ and ~ve$
basin ~low ~eg~. In $o doing ~he $ed~n~ ~ap inhibits ~eausi~naion of solids
during aubse~en~ ~unof~ events, im~=oving long-term ~emoval e~ficiency. S~n~
~ap8 may ~educe maintenance ~e~uicemen~$ by reducin~ ~he f~e~uency
re~val. I~ i8 rec~ended that the 8ed~en~ ~rap vol~e be e~al to
~rcen~ of ~he sedimentation basin volume, wa~er collec~ed in ~he sed~men~
shall ~ conveyed from ~he basin ~n order ~o prev~ s~anding ~ater conditions
occurring. Wa~er �ollec~ed in ~he sedimen~ ~rap shall drain ou~ ~i~hin 60 hours.
Access for cleaning ~he sed~men~ ~rap drain sys~ is necessary. Figure III-4.14
illus~ra~es a ~anen~ sed~en~ ~rap.
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Inlet Structure and Isolation/Diversion Structure

The inlet structure design must be adequate for isolating the water ~uallty volume
(i.e.~ ~uno~ volu~ ~om ~he ~-mon~h, 24-hour s~ocm) ~c~ ~he lar,~e~ design
and ~o convey ~he ~a~ ~I~$ for ~he larger design $~orm$ pa~ ~he basin. The wa~er
quali~y volu~ should be diechacqed unlfocmly and a~ low velocity into
pceeettl/ng haman in order to maintain neac quiescent conditionm which are necel#acy
~or effective treat~nt. It i~ demirable for the heavxe~ ~um~nded materi~l to drop
ou~ near %he fron~ of ~he basin/ thu~ a drop inle~ ~truc~ure i~ rec~ended in order

necessary in order ~o ~educ# inle~ velocities whic~ exceed ~hree (3) f~e~ ~

No~e: On very small lots (approxlma~ely 1 acre) this design may resul~ In an ou~let
orifice smaller than ~he minimum allowed (one-hal~ inc~). In ~his case, $o~ of ~he
design variables in the C~p-Hazen e~uation can be revised in order ~o

O~f-Zine Iioli~ion/Dive~lion S~ruc~u~e

Presettllng basins may need ~o be located off-llne when used to pro~ec~

~reat the 6-~nth, 2a-hour design m~orml this il ~yp/cally achieved by ul/ng
i~olation/dlversion baffles and welts. A ~ypical approach for achieving
of ~he water qu~li~y volu~ i~ to con~truc~ an llola~ion/diverlion wei~ in the
sto~ater channel such ~h~t the heigh~ Of the weir squall ~he maximum heigh~ o~
wa~e~ in ~he in~iitration/~li~ra~ion baiin during ~he 6-month, 24-hour deelgn
When additional ~uno~f greater than ~he waZer quality itorm en~e~ the
chlnnel it will spill over ~he laola~ion/dlvereion weir and mixing with ~he
isolated wa~e~ quali~y volu~ will be minimal. ~igure$ III-3.24 and III-3.2S in
Section III-3.4 (Filtration BMPI) illustrate ~ ty~$ of isolation/diversion
e~uc~urel which have been lucce$l~ully used.

~tlet Structure

The outle~ structure conveys the water quality volu~ ~r~ ~he presettl/ng basin
~he pr~acy ttea~nt BM~ (e.g., infiltration basin, sand ~iltrat/on basin). The
ou~le~ structure shall ~ designed ~o provide a range of detention times ~o~
different ~uno~ vol~$, as ~hown in Table III-4.S with a maximum detention t~
24 hours ~o~ ~he 6-month, 24-hou~ design $~orm. ~ ~ota~ed pi~ o~ equivalent

~ec~ended 24 hour drawdown ~Lme should be achieved
installing a throttle plate or other (low control device at the end of the rimer

(the diecha~gem through the ~�(orat/onm should not ~e umed (or draw-down ti~
demLgn puc~lem). The ~(ocated ~/me~ pL~ can ~ selected (c~ Table III-4.6.

a t~amh ~ck mhall ~ p~ov/ded for the outlet. O~nLngs in the rack mhould not
excee4 1/3 the di~etec of the vertical riser pi~. The cack mhould ~ made o(
du~able material, resistant to ~uet and ultraviolet raym. The bo~t~ ~m of
~(o~a~lonl o( the ~ilec pi~ should be protected (c~ clogging. To p~even~
�l~ging o( the ~tt~ ~(o~atLonm it im cec~ended that geotextLle (~rLc ~
wcap~d ove~ the pi~’m bott~ ~s and that a cone o( one (1) to three (3) inch
di~te~ g~ivel ~ placed a~ound the pi~ (mee Re(e~ence 75). If a geotex~/le
(abcic wrap ~ not used then the g~avel cone must not ~nclude any g=avel mmall
enough to entew the wiser pi~ ~�(ocation/. Figure III-4.15 Lllumtcatem these
¢onlidecat/onm.
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¯ he ~ ~ln~nt shall ~ constructed on c~pacted moil (95 ~)rcent =~n~um dry
density, Standard P~cto~ meth~ ~r ASTM D155?), piaced An 6-inc:h li~m, with the

f°liowln9 soil cha~ac~e~ie~ic~ ~ ~he United S~a~es Depa~nt o~
Textural T~iangle: a minimum of 30 ~rcen~ clay, a maxim~ of 60 ~Cen~ Sand, a
~ximum o~ 60 ~Cen~ silt, with nominal gravel and cable content (No~e~ An general,
excavated glacial till will ~ weli-~uited fo~ be~ e~an~n~ material).

Anti-seepage �olla~e must be placed on outflow pi~a in beam ~a~n~n~e im~unding
wa~et g~ea~et ~han 8 fee~ An depmh a~ ~he design wa~e~ surface.

[x~eed earth on the ~nd ~t~ and side elo~e shall be s~ded or seeded wi~h ~he
appropriate seed mixture as soon as ie p~acticabie (see £roeion and Sediment Conttoi
BNP £I.3S An VOl~e IX). ~a~ablie~en~ of Pto~ec~ive vegetative cover shall ~
ensured wi~h 3ute ~eh or othe~ protection and reseeded as
and Sedi~n~ Control BMPe ~1.15 and £1.35 An Volu~ XI).    necessary (see

~oeion and Sed~nt
~oelon and eedi~nt control BNPe must be u~ed ~o retain ~edi~n~ on-eAts
construction (see £~o~ion and Sediment Control An VOlume If). BNPs must be eh~n on
the design plan~ and ~he engineer must provide instructions for ~ro~r O~N.
Pe~anen~ly etabili:e all e~ea$ of ~nde ~o preven~ erosion and eedi~4n~ation of
pian~inge (see Chap~e~ IX-S).

See ~p ~.0S, ~e~ Pond (Conventional Pollutants).

n
u
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S~3PJ~ATE:R MA~I&G£M~H’I’ IIJ~NU~ FOR ~’HE: PUGE:T SOUND BASXN

Figure ZZZ-4.16 He~.hods l’or E;x~.ending De,.end. ion TUaes for Dry De~.ent;lon Ponds
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Pe~anen~ P~I ~or
~.05).

~.05)

The length-~o-wid~h ~atio a~ the design ~u~face a~ea shall ~ no less ~han 3:1.

~o~eb~y

¯ he vault shall ~ divided into 2 cells using
forebay, occupyinq ~ut 25 ~rcen~ o~ the a~ea.

The ~op of ~he b~fle wall mus~�oinciOen~ w~h the depth o~ ~he ~anent

Construction and Hain~enance

See ~p ~.OS, ~e~ Pond (Conventional Pollutants). Additional �onstruction and
~ln~enance criteria Is provided ~1~.

S~indard vault de,iLls are shown in Pigure ZII-4.1?l standard ~ank de,aLia in
~Igures III-4.18 and III-4.19.

(a) Vaults

Hints~ 3000 psi structural reinforced �oncrete. All construction :}o/nts must ~
provided wl~h wa~er s~ops. Pre-cas~ vaults shall be designed by a s~ruc~ural
engineer.

(b) Tank

PL~ ~ter/al, ~oints~ and protective tre~t~nt for tanks shall
with ~S~/~A Standard S~cifica~ionl Section g.O5, lnd ~SH~ des, ignitions

~r~ga~ ~ron or ~1

Al~inl~ ~ 2 �orruga~ steel pi~ and pi~ arch (meets ~S~
designations M274 and N36).

~ Sty1 spiral rib pi~,

~ al~/n~ spiral rib

~ ~ga~ al~in~ ~ and pi~ Itch.

¯ ~/nforc~ ~ncrete

~ ~r~ga~ high density ~lyethylene pi~ (CP~P) - ~tll Inferior
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STOIqJ~rA~:R P,~IAGF.J~ I~,qUAI, FOR THE PUGET SOUND

FJ.gu:’e ZZZ-4.19 De~.en~.£on Tank ,t.cceee De~’.aJ.la

Restr~ctk)nl for e~l:~cst~on: ule only for ~ces$ to detent~ t~kl. Not ~1o~
tot use ~ roedway~, driveways, park~g st~ls or where veh~i~ loads w~d

2
required between ~ Fra~ ~k~ ~

veh~ular Io~ ~ ~ j ~ted OVer 24"
Ecc~tr~

(1’
36" CMP ~er                      ~t~ ~k

Noles:
1. Use ~djusting INocks as required to bring frame ~ gr~le.
2. All materials must be �orrosion resistant.
3. Must be �onveniently located for maintenance vehicle ec~m.
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S’I~RHWATER I~J4AGEM~.NT MANUAL FOR THE PUGET SOUND BASIN

(?) ~inton, G. R., $~o~’~,water T~ea~ment Sv~e~, P~e~enta~on ~o Br~eh Colu~
Water and Waste As~oc~atlon, Januar~ 29, 1991.

(8) Chert, C., Deelcn o~ Sedimen~ ~e~entlon Ba~In~, National S~i~ on U~ban
Hydrol~y and SeOIment Con~;ol, H~nl Course No. ~, University of Kentucky,
Lexington, ~entucky, July, 19~5.
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O

STORP~ATER ;~ANAGEPIENT HANUA.L FOR THE PUGET SOUND ~SIN

11I-5.2    X~ ~S ~ S~A~

The use o~ natural wet~and~ to manage eto~water runoff am not considered i B~P.
P~e’.~inary guidance on the managed.eat of natural wetlandm i~ pre~ented below. The
~;~ei~r.e~ ~erm p~epared by R~ch Homer on bah¯if of the Puget Sound ~etiandm and
5~.a~o~ Nanaqe~en~ Research Program. You will note that many of the guidellnem
a~ F~ereq~$1~ee are co--on ~o two or more of ~he guide Ihee~l.

(P~ININ~Y OUID~I~I) D~, 3/22191

The Puget Sound Wetlands end Stormwater N¯n¯gement Research Program i¯ performing

reo~urcee in urban end urbanl,ing are¯s, while aloe benefiting the management of
urban stormwater runoff that can effect rhode resources. The re0earch primarily
Involvem long-term comp¯rloons of wetland ecoay0tem char¯cteri¯tlco before and after
their watersheds urbani:e, and between a oct of wetlands that become affected by
urbanization (treatment altos) and ¯eet that remain unaffected (control oiteo).
This work is b~lng oupplemented by shorter term and more inten¯lve ¯tudiee of
poiiutant transport and ~ate in wetlands, several laboratory experlmentl, and
ongoing review of relevant work being performed elsewhere. Thole research IffOrtl

degree to which they develop under different conditionl, in order to identify means
o~ avoiding or mlnimizing impacts that impair wetland Itruature end functioning,
The pro~riJ~’l aco~ on~Dr~cee both lltuitione where urban drainage Incidentally
affectl wetlands in its path~ al well al thole Zn which direct ItOrmw.ltlr llnlgement
actions change wetlands’ hydrolcgy, water quality or both.

Thla docu~ent pre0enta preliminary management guidelines for urban wetlindl and
their atormwa~er discharges based on the initial research relUltl. Tins guidelines
a~e being incorporated An a computer-based management model. The guidelines and the
~odel will be the principal vehicles to implement the re¯earch find/ngl An
environmental planning and management practice. They will be refined a$ eddi¢ional
results become available end finali:ed at the ~rogram’¯ �oncZul/on.
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pu~Lm~ SOU~’D BASIN

Ill-5.2.1 ~UIDE 8R~K’T 1
O[~’ZI~AL AP~OACll A/gO PROIL.~

DEFINITION

1.1
Zf you are unf~lllar with these guidelines, read the descriptionapproach that follows. Zf you are familiar, proceed to Step 1.2.

(a) Theme prOViliOnl Currently have the Itltul of guldelinea rather than
requkrementm. Applicst~on of theme guidelines does not
and permitting requirements that may be associated with I pro)act. It is,
In gerprsl, necemmary to follow the stipulations of the State

planning agency; the Wa=hinqton Oepsrtr~nts of Ecology, ~isherles, and
Wildlife; the U.S. Environmental Protection Agency/ and the U.S Army
Corps of [nglneers.                                                      ¯

(b) These guidelines are Intended to be part of the Oepartment

and chapter citations within the guidelines refer to other parts of the
manual.

(c) The guidelines are organized Ln a branching dec~sion-l)ree format. After
using Guide Sheet ! to define the management problemsl~a) to be ~esolved~
you will be directed to Guide Sheet 2 (or an initial consideration of
--tiand protection guidelines and then to additional sheets that guide the
analysis of the selected problem(s). Refer to ~Igure III-S.Z for a
dlag~am of the guideline ¯ppllcatlon p~ocess.

(d) This system can be applied with whatever information concerning the
~ problem(s) is availabie. Of course, the c~prehenslvenesa and certainty

of the outcome will vary with the ~ount and quality of In(ormatlon
employed. The guidelines can be applied in an Iteratlve famhlon to
improve management )n~ermtanding a¶ ~he information improves. Appendix
aIII-5.1 lists the xn:ormatlon neeoea to perform basic analyeel by guide
sheet, followed by other information that can improve understanding and
¯nalysls.

(e) The guidelines use certain terms that require definition to ensure that
~ the intended meaning is conveyed to all users. Such terms are printed in

boldface the ~irat tl~ that they appear, and are defined in Appendix
aIIZ-5.2.

(f) ~hese guidelines emphasize avoiding structural, hydrolc~gic, and water
(;uallt¥ ~difications of existing wetlands to the extent Possible in the
process of urbanization and the management of u~ban atormwater runoff

(g)
In pursuit of this goal, the gu£delines take a systematic approach to
management problems that Potentially involve both urban
(~(uantity, ~uality, or both) and wetlands. The consideration of wetlands
involves their areal extent, values, and ~unctions.
e~phasizes a comprehensive analysis of alternatives ThLs approach

to :loire theidentified problem. The ~uidelines encourage conducting the analysis on ¯
drainage catchment scale and considering all o~ the poa:;ible atormwater
management alternatives, which ma~ or may not involv
favor on-site best manaoeme .... ~ ........... e.a wetland. They
itl buffer) and pretreatment of atormwater runoff prior to releame to
~tlandm.

(h)
l~urthermore, the ~uidelines take a holistic view of managing ~tland     ,resources in an urban setting. Thus, they recognize that urban ~tlanda
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STORJ,(WATER MANAGEMENT I~LANUAL FOR THE PUG£T SOUND ~SZN

apeciea of concern and the acceptable ranges

(l] Zf it la expected that the runoff quantity or quality control objectives
will require a greater frequency, a longer duration, or a different
pattern of inundation than the limits stated above for the Protection of
sensitive plant card-unities a~d/or animal life stages allow, uam an
alternative such aa aelectlvoly bypassing flow or providing supplementary
storage.

(m) Zf stranding of protected co~erclal or aport flmh ie an iJaue, develop a
atrateg}" to avoid 8trending that mlnimizea disturbance in the wetland
(e.g., by making provlalona for fish return to the stream a8 the wetland
drainl or avoiding ule of the facility during fish presence).

(n) The research hal shown that wetlands that have experienced a lengthened
Peric~ in the lumpier without water standing above the soil surface also
lose species in their plant comrnunitiea, especially when the
Itanding water extends beyond two ,x~nth~. When a wetland in a relatively
undisturbed condition normally has standing water for moat of the lummer,
avoid increaling the period of drying, especially beyond two months. When
I wetland’a hydrology hal been disturbed as that it hal apparently
experienced ¯ lengthened period without standing water, ¢~onaider actionl
that restore the Pre-dllturbance hydrology. Such actionl include
Ito~mwater infiltration (refer to Chapter III- 3), reiteration of
inflow that has been bypassed around the wetland, and reversal of 8tepl
taken to drain the wetland.

(o) Avoid compaction of soil and introduction of exotic plant species during
any ~Ork in a wetland.

(P) If a relatively high q~ality, diverse, or unique natural plant community
was present before �onstruction, restore and replant areas of �onstruction
disturbance with native vegetation that beat replicates
Pre-�onetruction �o~munity. Xn cases where the plant �ol,,unity has been
degraded, �onsists Primarily of invasive weedy non-native or
native species, and has low structural diversity, enhancing it with a
greater variety of native species would, An general, be consistent with
expanding wetland values and ~unctiona.

(~) Avoid the removal or damage of nurse logs and
wildlife habitats, to the maximum extent possible. Replace any such
materials that are re~ved or damaged under the guidance ¢,f a ~uall~ied
wildlife biologist.

(~) Take specific site design and maintenance measures to avoid general urban
impacts (e.g., littering and vegetation destruction), examples are
protecting existing buffer zones; discouraging access, especially by
vehicles, by plantings outside the wetland; and encouragement
stewardship by ¯ homeowners, association. Fences should not be used,
because they interfere with wildlife ~vementa.

2.3 Return to G~ide Sheet 1, Step 1.3.
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ST~PJ~ATER HANAGENENT HANU~L FOR THE PUGLI’T SOUND B~IN

adopted, ~a~er fual~cy s~andards ~r wetlands (Bee Ch, ~71-20~ WAC) must be

mec (lee Chap£er Z-2). Am 4 general rule ~= can be ma~d ~hlc ~n alll ~nmcancel where
urban mto~a~er ~m dkmcharg4ng ~n~o we~landm, ~mplemen¢a¢ion of l~ome �~zna~ion of
mource control and ¢rma~men~ 8MPm w~ll be needed (mem Chapter 2-4 Zor @uldance on
BMP mmlect~on).

4.1 Perfom an ~nalymLm of the contrLbutLnq and receLvLn9 drainage cltc~ntm to

of rec~v~n~ ~ter~, ~nc~ud~n~ ~t~and~ (~efer to Chapter 173-201 ~C £or the
definition of ~nefLcL~l umem). ThLI Inalym~m mhould include I hydrol~Lc

much am mol~dm, oxygen*dmm~ndin9 mubmtancmm, nu~rimn¢/, me~ilm, o[lm~ trice

alternative solutions ~ha¢ can ~ ~ppl~ed on-e~e or on a re~.Lonal lcale.
~mt appropriate ooLut~on or c~Lnat/on of ILtornltlvee /hou~Ld be mmloc~ed

drainage catc~nt. Am an mid to melectLn~ the appropriate El(P, refer to
Chapter Z-4. Con~der ~¢h source �ontrol ~PI (Step 4.2(a)) and treat~nt
~Ps (Step 4.2(b)).

(a) Implantation o~ mource control BHPI that prevent the generation
release of ~ater ~lAutants at ~tentAal sources. ThLm a~lternatAve
usually offers the ~re feasible op~rtun~¢y �o control runoff
~ai/ty Ln existing develo~n~l (te~et to Volu~ IV);

(b) Inmtmllation of facilitie~ thst capture vete~ ~llutant~ after their
release (ttelt~n~ BNPs). ThAI alternative often ham ILmAted Ipp1AcltLon
An exAstAn~ develo~nte because of s~ce ILmAta¢Aone~ although At can
~ploy~ ~hen ~evelo~n¢ occu~l An already develo~d areal.
tha~ shouAd ~ �onlAdeted Anclude:

(A) ZnfAltratLon basLnl or trenches (~e~et to Chapter XXX-3 and
~ttAculat attention to the leLectAon �tAterAa ~o~ IvoAdLng
ground ~ate~ �ont~AnatAon)l

(LL) ~t ot extended-detent/on ~ndl (~e{et to Chapte~ XXX-4);

OA1/~ater le~tato~l ot theAt ~Avalent (re{et to Chapte~
XXX-~);

ray) ~n~t~ct~ ~¢lande (te£et to Chapter XXX-4)I

(v) BLofAltrat/on facAILtAes (v~etat~ m~ale/ or filter mtrLpm)
(refer �o Chapter XXX-6).

4.3 ~neAder exAs¢~nq ~lands only Af upland alternatAves are Anad~a~e �o solve
the exAs~An~ or ~en~al p~obl~. Use of ~a~e£l of the S~a~e and ~ate~s
~he Un~ S~a~es, AncludAn~ ~e~lands, for ~he ~rea~n¢ or conveyance of
~as~a~er (Anclud~n~ s~o~a~em) As prohAbA~ed unde~ sta~e and federal
X~ Spears tha~ federal and s~a~e r~ula~Aons n~ unde~ develop~n¢ ~y a11~
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to prostate atormwater q~ality improvement according to the
4.? Select ¯ ~tland

(a) The ~ost important consideration In achieving water quality
maximizing the actual water residence t~me. Therefore, select ¯ site that
provides the maximum possible actuai water retention time. The following
characteriatlcs represent goals to which the site aelectlon should come
�lose as posalble:

(1) a retention time of approximately one w~ek for good control
particulate pollutants end two weeks or more for control
nutrients end other relatively soluble pollutants
Environmental Protection Agency 198bb). The retention time
approximately the ratio of wetland water volume/average outflow
rate, unless the sell infiltration rate is relatively high.

A relatively high ~et pool area/watershed area ratio (the wet
pool area la the surface area encompassed by the live and dead

preferably, 0.025 or higher |U.S. Envlronmentall Protection
Agency 1986).

(£11) ¯ configuration that avoids abort-circuiting o1! flow from the
inlet to the outlet, featuring--

i¯) An outlet remote fro~ the inlet;

(b) A flow pattern that mLnimisea velocit~ at ~he water
entrance point and between the inlet end outlet;

(�] a omall outlet for the release of small 0terms and ¯ largo
outlet or spillway for the discharge o~ large

(b) ~he wetland should have a standing water pool during the sea¯one in which
water quality benefits are desired, with I range of depths from < 15 om to
approximately 1 m (Schueler 1987).

(�) #star quality benefits are beet promoted by ¯ minimum of charm¯limed
Therefore# flow should be in a sheet or in multiple channels.

(d)
alMaline.~ater q~ality benefits are best promoted if pH is circumneutral

(e) Select a ~tland with surface scala of moderate-to-fine textured (e.g.,
soils in the loa~ �lasses) and with relatively high muck (highly
decomposed organic matter) content to promote the ~unctiorl£ng of
pollutant removal mechanisms.

(f) Select ¯ w~tl¯nd that offers substantial contact between water and danes,
fine herbaceous plants with good winter viability to promote filtration
and other pollut¯n~ removal mechanisms.

(g) If a pro~ect site can be selected according to these criteria to provide
the recJ~ired water quality benefits, proceed to Step 4.101
~roceed to Ste~ 4.8 to aeaeaa another

4.8 Consider engineering ~he drainage system that routes runoff to ¯ ~tl¯nd to
pro~ote sto~ater quality improvement. Possible drainage eyatem modifications
include:
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~            (a) Reduce ~he entrance velocity of ~he fl~ by enlar~Lng ~he Lnle~

~nt~.

(b) Spread the Lnle~ fl~ ra~her th~n Ln~r~uce ~ a~ a s~nqle ~ln~ Ln order

residence ~A~.

(�) RedLrec~ ~he Lnlo~ ~1~ ~o a d~tferen~ ~An~ ~f necen, oary
�£rc~1~n~ tr~ inZe~ to outlet.

~he required wa~er ~al~y ~ne~i~s, proceed ~o
proceed to S~ep 4.9 ~o assess ~nother

4.9 M~Iflcatlon of the ~tland to prate sto~ater ~al/ty improv~n~ should
considered only if the ~e~land is already highly disputed and serves minimal
ecol~Ical functions, and If op~r~unl~ies exie~ ~or concurrently improving the
ecological ~unc~ioning o~ such ~lsnds and increasing ~helr resource val~es.
If ~iflca~lon is approprla~e according ~o ~hese guidelines,
~allty lmprovmnt can ~ prated in the ~ollowing ways,

higher (U.S. ~nviro~nta; Protection agenc~ 1986).
enlarqe~n~ should not ~ it ~he ex~nse ot ecol~lcally valuable uplands,
e~ciall~ forested

(b) Dee~n to increase volu~, or al~er depth �onjure ~o achieve a range oE
~.~

depths iuch el ldvil~ ~or �ons~ruct~ ~tlande An Chapter XXX-4.

(�) Raise the outlet ~o increase ~olu~. ~tlet ~rk~ �onstruction

(d) Control ~he ou~le~ wa~e ~o increase wa~er residence ~. Yhe wa~er
volu~/averaqe overfl~ ra~e ra~o (under design
~ approx~a~ely one ~ek ~or 9~ �ontrol o~ par~Aculs~e ~11u~an~e and
as much as ~ ~ks ~or nu~rAen~ �ontrol (U.$.
A~ency 1986).

(e) RevAse ~he fl~ pa~ern ~o max~A~e sh~ ~1~.

(f) Xns~all baf~lAn~ ~o r~uce Anle~ vel~A~Aes and aid An dAs~rAbu~A~

(~) ~lan~ dense, fine, na~A~ herbac~us plan~s (do no~ Antr~uce AnvasAve
~edy s~cAes).

Proc~ ~o S~ep 4.10.

4.10 RevA~ ~he ~land pro~ec~Aon ~AdelAnes An Guide Sh~ 2 an.d apply
pro~ec~ design.

4.11 ~r~aAn maintenance o~ra~Aons ma~ have ~o ~ ~rfo~ ~o receive wa~er
~alA~y ~nefA~s over ~he lon~ ~em. Guidelines ~r~aAnAn~ ~o maintenance are~

(a) Preven~ s~n~ discharge ~o ~he ~land ~o ~he
~hrou~h ~he use o~ effective erosion �ontrol An ~he drainage ca~c~n~
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~OI~ ~S IN A ~ D~PINO ~

The qu~del~nem ~n this sheet m~e bamed on t~ princkplem that m~e (recoqnL&ed to
c eats the ~mt e~(ectzve envkro~ntal maharani: (1) the ~t manaq~ent ~l~c~em
(o~ the protection o~ wetlandm and other natural ~eeou~cem a~e tho~me that prevent

managemen~ m~a~eg~em ~re melf-~ua~,ng, that %e ~hey do no~ requi~e
infusions o~ capital and labor. To apply ~hese principles An managing ~lande in
newly developing a~ea, carry ou~ ~he ~oll~ing e~epe.

5.1
Develop a bamin o~ ~ubbaein plan for ~he drainage catc~nt containingwetlands to ~ ~naged. Im~r~an~ planning considerations include:

(a) ~o~ula~e the plan on the ba~im of clearly articulated cc~uni~y
Carefully identify con~lict~ and choices ~t~en ~e~alning and protec%ing
demi~ed ~e$ourcee and �~uni~y g~.

(b) Ma~ and mmmema lind multabLlity for urban umem. Znclude the ~oll~/ng
landeca~ ~eaturee In the assessment: forested land, o~n unforested land,
steep $1o~e, ero$1on-p~one $oII~, foundation ~ui~ability, ~oil

~iandm, floodplains, eurfaco waters, agric~l~ural lands, and
ca~ego~ie~ of u~an land use. When a~propriate, ~he e~ee~a~n~ can

dete~nem should be p~otec~ed (e.g., & ~iIh ~un, 8con~c a~es~
recreational area, threatened ~�Ie$ habitat, farmland). Mapping and
a~sess~n~ ~hould ~ecogni=e no~ only these resources bu~ al~o
a~eae need~ for thei~ sustenance.

5.2 Mixlmi:e natural ~ater ~to~ige and Infilt~atlon oP~rtunltle~ within the basin
and ou~slde o~ exls~Ing ~etlands, es~clally:

(a) P~te the conservation of forest �over. Building on land ~ha~ is
already deforested a~ec~s basin hydrol~y ~o a lesser exten~ ~han
�on~erting fo~e~t~ l~nd. ~sa o~ ~ore~ �ove~ r~uc@8 interception

eva~ansplratlon, teeultin9 in large ~ak runo~ increamem (Dunne and
~ld 1978; S~oker 1988) and eithe~ thel~ n~a~Ive effects o~ ~he
ex~nse of countering ~h~ with structural molutione.

(b) Haintain natural s~o~a~e ~eaervoi~ and drainage corridors, Including
depressions, a~ea$ of ~eable so11$, ewales, and inte~l~tent
Develop and implement ~licies and regula~ion~ to discourage the
filling, and channeliza~ion of theoe features. U~lllze ~h,m In
negates in preference to pi~s, culverts, and engineered ditches.

(�) In evaluating lnfilt~ation op~tunitie$ ~efer ~o Chapte~ III-3 and
pa~icula~ a~ten~ion ~o ~he selection c~i~e~ia ~o~ avoiding g~ound
�on~ina~ion. I~ necessary, si~e deyelo~ent$ with large ~un~a o~
~rviou$ surfaces or a ~tential to pr~uce relatively cont~inat~
~noff away ~r~ ground water recharge areas.

5.3 Manage sto~ater not only to prevent fl~Ing and 8tre~ channel erosion, but
also to ~intaln, to the max~um extent ~ssible, the Pre-develo~nt
hydro~ri~, hydrodyn~ics, and water ~ality in the wetlands of the urbaniEIng
watersh~. S~cific considerations of this manag~nt task include:
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S~RJ’(14AT~R HAHAGE~h’T NAtUre., POR ~ P~ET S~ND ~SZN

III-5.2.6 ~IDE 8~ ~

.6 1 ~en ~re than one ~tllnd ~m under �onmkderlt(on for t iton~lter

¢chklv~nt O( Ov~rmll remouroe frotectkon ~nm(ktm. rr~ th( mtendFInt
Prot~ctknl the wetlmnd remourc~m, the prmIerr~d m~te II the w~t(lnd thlt ~mt

(a) The ~tland ham ~n deprkved of I mllnlflcant ~unt of Ire water mupply
by draknknq or previous urbanization (e.~., by loam of ~round ware(
dAmchar(e), and mto~ater can be umed to aught the water euppXy.

dry ~rl~, em~cielly theme where the drought has ~en extmnded (r~ leml

(b) )he ~tlend llem In the n~tu(¢l routIn( of the

(�) The ~tlmnd all~m runoff dkmchar9~ at the nctural ioc~Aon.

The ~tland r~u~rem little �on~truction ectivit~ for structural o~
h~drol~kc ~kt~cation In order to eolve the probl~.

melect~on mhould conm~der the relative qualLt~ee o( the candldlte lLtel

An that tem~ct, the eAte requ/rkn~ the ieamt aiteratAon.

(~) X( a ~tland can prov/de the re~Ar~ storage capacAty by an outlet
erA(Ace ~k(kcatAon to Ancrea~e mtora~e o( ~ater~ At IAI)L
~e~kre lemm �onmtructAon actAvAty and As there(ore prefe(~ed to a ~tland
that ~e~Ares raA~An~ the exAatAn~ over(lot to obtaAn adequate
capacAty.

(~) ~he ~tland’~ exAstAnq hydr~yn~Lc character Am to ex~rAence a
~elatAvely hA~h deqree o( ~ater level (luctuatkon and a ~an~e of
velocAtAem (A.e., a ~etland ammocAated ~Ath mu~etantAally £l~An~
rather than one An the head~ater~ or entA~ely A~olated from

(h) ~he ~tland has ~en prevAoumly d~mturbed by human activate, a8 evLdenced
by agrAculture, (All, dAtchAn~, and/or Antr~uced o~ Anvas~ve ~edy plant
m~cAee.

(A) ~he ~tland d~m not exhAbAt any o( the (oll~An~ ecol~Acal (eatuwem,

(A) S~gnA(Acant prAorkty ~at myet~ or foreated xonem that ~Lll
ex~Aence a mu~mtantAally altered hydro~A~ a~ a reeult o(
the pro~s~ actAont

(AA) R~Aonally unumual bAol~Acal �~unAty

(ALL) ~1 habA~at features of ~elatAvely hAgh value An the
(e.g., a p~otected, undA~tu~d area connect~ through
undAetu~d co,fAders to othe~ valuable hab~tats~ an
b~An~ SAte (or protected s~cAes).
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applying the Wetlanda and StormwaCer Management Guidellnea. Infotmatlon need be
aase~bled only for the guide ahee~s that apply to the project, additional
information, elated at the end, would provide 4 more comprehenalve basle for project
analysis and planning.
Wetland Inventory, topographic, and land uae mope; and the reaulta of any local
wetland inventory.

Guide Sheet |

1.1 Statement of project ob3ectlves (baaln-wide and for apecific ~etland|e)).

1.2 Sxlatlng management and monitoring plane.

Guide Sheet 2

2.1Exlating and projected watershed land uae An the following categorlea:
�o~merclal, industrial, multl-family residential, alngle-family reaidentlal, and
undeveloped (expreaaed aa percentagea of the total waterahed area|.

2.2 #etland type and ,onea preaent, with special note of eatuerlne, priority peat
aystem, foreated, aenaltlve acrub-ahrub sane, aenaltlve emergent s;one and other
aensitive or critical arose dealgnated by orate or local govet~nt (with do~inant
plant apeciea).

2.3 Maximum exiating water level aa measured according to the appropriate guide]Lama
in Guide Sh~t 7.

2.4 Fre~ency, duration, end
water level.

2.S Flah and wildlife Inhabiting the ~tlerKI.

Guide Sheet 3

3.1 ~etland category (I-IV in draft Puget Sound ~ater ~alit¥ Authority ~etland
protection guidelinea); designation aa rare or irreplaceable ea del~lned in Guide
Sheet 3. Refer to the Washington Natural Heritage Program data ba~e. If the needed
infomation is not available, a biological aaaeaament will be neceaaar~.

3.2 Rare, threatened, or endangered apeciea inhabiting the ~etlend..

Guide She@~ 4

4.1 ~ater pollution aaaee~ment an described in Guide Sheet 4.

4.2 ~etland category (I-IV in draft Puget Sound #ater ~ualit¥ authority wetland
protection guidelinea); deaignation as rare or i~eplaceable aa defined in Guide
Sheet 3. Refm~ to the Waahington Natural Heritage Program data beam. ~ the needed
lnfo~mation la not available, a biological aaaesament will be neceaaa~.

4.3 Rare, threatened, or endangered apecima inhabiting the wetland.

4.4 Wetland water vol~ (live

4.5 Outflow ra~e.
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0

~qqreooive pZsnt species: Opportunistic species o~ Inforlor biological value thattend to out-co~p4te more des~rsb~e ~o.,’ms snd become
dominant/ applied to nativespecies An this ~nual.

Bioengineering: Restoration or reAnforc~nt of elopes and etre~ banks with living
plant materials.
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Thim velocLty Ihould be leaa thin 1.5 ft/I, i ~olocLty that vii found to

H~ve~, the mmallem~ partLcZel (clay and much o~ the I~lt frict~on) ~y ~t

velvety should ~ am 1~ io o~ce all~s.
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STOR3(WATER i~.~AGEI.~:~T MANUAL FOR THE PUGET SOUMD BASZN

I£ V ¯ 1.S, repeat Itepe D-1 to D-6 until the �ondAtLon Le mlt.

D-?. This ¯pproxim¯~e analysis ~end¯ to produce I design th¯~ result¯ Ln V < 1.5,

iplce LI avaiZable. If ~ha~ il the case, proceed ~o the ¯~¯bLlity check.

o~hor~xse go to $~ep D-16.

D-8. [st Lma~e the degree of retard¯nce to flo~ created by the selected vegetation
fr~ Table III-6.2. ~hen uncertaAn, be conlerva~Ave by lelec~Anq a relatAvely
hi~h degree.
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S’~)RJ~WAT[R H-~’~AG£KE:HTI, tA~IU~T., POR THg PUGET ~UND

Chec~ ~or Channel St~L1Lty

SC-1. Base ~he chec~ on ~Ss~n~ ~he 1OO-yea~, 24-hou~ a~om ~unoff ~1~
through the swale. A~u~ that Q ~or that $to~ wa~ established by one
o~ the tec~nd~ p~ocedu~es to ~ 16

SC-2. Ba~e the check on a gra~e height o~ 3 inches with
(l~et ~d height and iea~t cover, a~a~/n~ ~1~

SC-3. ~le IIZ-6.2: Degree of ~e~a~dance - D (i~)

SC-4. Fr~ Table III-6.3, set V~ = 3 ~t/oec since the vegetal=Ion

~/~ec).

SC-S. Select trial Wanning’l n - 0.04

BC-6. ~/~re XXX-6.6    ~ = 3

Vm

"~ - S.2S ft:/eec

~C-9. ~ ~r~ step EC-8 <~ fr~ otep 8C-6 by >

8eloc~ nw trial n = 0.047

fr~ Fi~re XXX-6.6 ~ = 1.7 ft:/l

tq. 6-13 R ~ O.S?

f~:/s (within St of ~ ~ 1.7)Kq. 6-14

SC-IO. tq. 6-1S     V = ~/R = 1.75/0.57

v - 3.07 ft/s �5 ft/e (OE)

so-11, tq. 6-16 ~ - g/v ~ 16/3.07 - 5.21

5.21 ft: fr~ S~ep SC-11, whichS~-12. For stability check,
~he ca~cl~ fr~ Step D-S (2.06 ft:). Therefore, recalculate channel
d~nsions using a fr~ S~ep SC-11 and referring to ~l~re III-6.S.

A - by +

(No~e: bo~h depth and width d~nslons can b@ varied to ob~eln n@~:l@d
value of A, which is 5.21 ft= in this example.)
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ST~PJ~ATER ;~NAGE~L[h~ HANU~ ~R THE PUGET SOU~ID BASIN

$ZI-T.2 P~ING ~NSID~TIONS ~ G~ DESI~

I~ an oil/~ate~ separa~o~ I~ u~ed primarily
for trea~nt (and not spill control),i~ should be loca~ed o~f-line fr~ ~he prlma~y �onveyance/detention sys~. The

con~=ibu~ing drainage a~ea should be completely imFervloue and as small as
to contain ~he sources o~ oil. Non-source �ontributing areas only increase the size
(and �oa~) of the separator and do no~ i~prove effectivene$e. ~nder q9
ci=~u~e~ancee should any ~r~ion of ~he co:;~Ibu~Ing drainage a~ea �on~aln
~rvlou~ areas ~hlch can be sources of

D~ecrlo~lon There are three general ty~$ of oepara~or~. The fl~ot ty~ io the
spill control separator (SO). I~ iea alm~le underground vault or manhole wl~h
"T" outlet (Figure III-T.I). The SC-lepara~or is effective a~ re~iinlnI only
spills. The SC-eeparato~ will no~ re~ve diluted oil droplets spread through ~he
I~o~ater fr~ o~l-con~ina~ed pave~n~.

The o~her ~ type of separators can re~ve dll~rsed oil: the ~rlcan Petrole~
Institute (API) separator (Figure III-?.2) and coalescing pla~e separator (CPS
Figure lll-T.3).                                                                              -

¯he aPI-eepara~or I$ ~ long vaul~ or basin with baffles ~o improve the
�ondl~lon~ ~or treatment. Large a~I-separa~ora may have sophisticated ~chanlcal
e~l~n~ for re~ving oil fr~ the outface and settled solids ~=~ the
H~ver~ ~ applica~lon~ will u~e ~he simple system a~ illustrated.

The CPS-separator contains t bundle of pla~e$ made of fiberglass or ~lyp~opylene.
¯ he plates are �losely spaced. De,riding on ~he manufacturer and/or
~he pla~ee ~y be ~al~loned In ~he bundle a~ an angle of 45 ~o 60¯ ~ ~he

¯ he �losely epac~ pla~e~ improve ~he hydraulic condl~lon~ In ~he
P~tlng ell r~val. The p~Imaty advantave o~ ~he CPS-aeparator 18 It8 ability to
theo~e~icall~ achieve equal te~val e~iciencie$ with one-~If~h to one-hal~ the
space needed by the API $opa~a~o~, when designed to ~emove the a;~o size droplets.

~ o~ Se~rato~ RO~lred

~nd uses that must use an ~PZ or CPS-eepara~o~ a~e Identified in Chapter I-4 and ~n
Chapter IV-2. ~he ~net may choose between the aPI or CPS-$eparato~ u~ng the
design criteria outlined ~low. Othe~ land u~ee o~ ~u~lneseee ~hould use ~he
so~tato~ ~o~ spill cont~ol as needed.

~luont Guidelln-

~�ol~y ~o~lroe ~hat $~o~ato~ have no visible sheen, average 1o$$ than 10
dail~ and at no ~ oxco~ a daily maximum o~ 15 ~/1.

Deslan C~iteria

R~l~nts ~l~dles~ o~ sopa~l~o~ t~

1.     Separators should p~ecede all o~he~ t~ea~nt and st~e~a:;k e~oaion cont~ol

2. ~ppropriate ~val �ovo~ mu~ ~ provided that all~ acce~ ~o~ ob~o~ation
and ~lntenance.
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Vts~onc ~te Chronic ~cute Chronic

Co~: 24S 20S 20 3~ ~ 3.9 3.0 2.9    2.9

Lead 380 245 210 1780 90 10.S 0.41 140.0 S.6

Z~nc 27S 275 120 4~ ~ 30.0 27.0 95.0

O~l/Greaso IS ....... 10.e ......

Fecal 980 orgs./    ~ ~ ~ ~ S~rge./10~ls~ ....
Collfo~ lO0

(A) See Chapter lV-5 for data sources.

(B) Gastric mean values for c~rcial areas; concentrations of individual samples often exceed the mean bF a
factor of S to 10.

(C) Particulate fraction values apply to ~nc~trationdata for cc~rcial and industrial land umes only.

(D) Acute criteria for freshwater at a

(E) Ecolo~ effluent guideline (e~/l); all other values are receiving verst standards.

(r) tcologyoriter/a for



8TORJ(WATER H,~qAGEI’~NT I4ANUJ~r,, POR ~ p~ ~D

~Po may ~ nlaco~ ~n~o ~ ~eneral ~o~,jt Inures coh~ro~ B~I and ~noff
B~Po. The ~o~r ~roup zncludem ~hooe BHPm which keep a ~l~u~an~ fr~ over c~Ln~

Source �ontrol BNPo 8to preferred 88 they are generally loin ex~nm£ve and

entry ~n~o runoff.

There are ~ny ty~o of ~P0, and o~ general o~ra~egAeo, 1Asked ~1~ Ln order of
~ro~eronco8

~gLn with or by �ontrolling Lt Ln such ¯ way am Lo keep L~ ou~ o~ ~he env~ro~n~.
An ox~ple ~uld ~ recycling uoed ell ra~hor ~han dumping L~ d~n 6

;1licit or unintentional �onnection of Lnd~r draLno ~o ~he e~orm drain, ra~her ~han
to the oanAtary or proceoo sewer Am a oAgnAf/can~ 8ource of otor~ater
�ondemnation. Reneerch and local ox~r~onco have de~no~ra~ed the ~m~r~ence
~don~lfyln~ and �orrecting ~hooe �onnec~Lono.

¯nclooo ~he ac~y~l Zf ~ho practice cenno~ ~ 81~ored~ ~ should ~ enclosed
building. ~ncloeuro 8cc~pILJheo ~ ~h~n~o. ~ keeps rain fr~ �~Ln~ ~n~o
�on~ac~ wASh ~he activity, and since drains AneAde a buL~dLn~ mu0~ discharge ~o
IJn/~ary o~ procea~ wassailer o~r8 or a deadoend ~ump~ any �on~Ana~Lon
~nott Ao avoAd~.

prohibitively ox~nolve. A ~ooe ex~noAve o~ruc~ure wASh only ~ r~ may
et~ec~Lve ~hough ~ mey no~ keep ou~ 811 precipitation. Zn~ernal draLn~
connected to the sanitary 8~r to �ollec~ water used ~o wash d~n ~he
me any rain ~hat ~y enter along ~he

8~rooate the ac~/vttV~ Segregating an activity that Ao the ~st 8AgnAfAcan~ source
e~ ~11u~an~8 ~r~ other activation that cause IAt~le or no ~11utAon ~y
coot o~ enclosure or covering to a reasonable ;eve1.

Xf the oegr~at~ JctAv~y cannot ~ covered, At may ~ ~ssAble An certain
eA~ua~Aonj ~o �onnec~ ~he a~ea ~o ~he public sanitary mower oub~ec~ ~o ~he approval
o~ ~he local 8e~r Wu~horA~M. 0~ drains maM ~ �onnected ~o ¯ bu~Ane0~’ ~n
pr~e~e wa~a~e~ JYo~ ~ ~he business o~a~ej Ande~nden~ly of ~he local
authority.

have their ~n process waotewater tteat~n~ system with final
~ industries~he ~Ls~s

receiving water. Here, 8to~ater ~t~ areas of lAgnA~Acan~ ~11ut~oncan ~ pl~ to the process treat~nt 8y~t~ as long as At8 capacity Am not

�oncentrations o~ ~11utanto and/or ~11utant~ of unusual concern. ~m~ted entF~
these ~ew o~�~al ca~eo ~a~ not overtax the publi� Jan~ta~ ~e~t. Zt
h~vet~ to ~tst have the approval o~ the local So~

The ont~ of mto~ate~ to the aantt8~ o~ �~n~ ~ can ~ l~t~ to the
mll hA~h-~e~enc~ Jto~8 that car~y o~ the majority of ~11u~in~j ove~ t~.
Sto~ flows An excess o~ the hydraulic capacAtM of the sanitary o~ �~An~
~uld ~ discharged to the ~to~
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASXN

Dan~e~o~s wastes - ~colo~y~ The ~amhington State Dep~rtment of ~co~o~y ia
responsible £or enforcing the state regulations on Dangerous ~astes. ~Ith
exceptions, Ecology’s activities in th~s area encompass the federal laws on
hatardous wastes. This volume provides BMPs for the te~nporary storage of
accumulated wastes until it is removed to a hatardoua waste treatment end disposal

As described in R.3 of Chapter ZV-$, the requirements and Ecology’s involvement in
their implementation varies with the quantity generated and the length of the
temporary storage p~riod.

temporary storage period, the waste generator must obtain an identification
and a storage permit. Ecology can therefore 1pacify the appropriate BMPa and make
the appropriate inspections. However, as the permit requirements are stringent,

A recent survey found that small generators frequently do not properly store or
dispose of Dangerous Wastes. Although the generators must still co~pI¥ with Ecology
requirements, Ecology will not see to their implementation because the Department
not aware of the activity. Therefore, wASh this manual local goverm~ent can insure

Other solid wastes - Health PepartmeJElt Rsgulatlons of the local Health Department
provide specifications to insure the integrity of containers. Containers failing to
meet these requirements must be replaced (see R.4 An Chapter IV-e).

issued trsnsfgr from marine vessels - Co,st Guard: & system that transfers
petroleum products to or ~rom marine vessels to shore tanks must comply with Coast
Guard requirements. Transfer of other liquid chemicals is not covered by current
federal or state laws (see R.5 in Chapter IV-S).

~Jlde~oround stereos tanks - Ecoloav: Underground tanks for the storage of
or petroleum must comply with federal and state requirements. Some tanks ere
excluded fr~ this requirenmnt as explained in R.6 in Chapter XV-5.

Spill cvn~rol and cleanup plans: Businesses and public agencies that generate
Dangerous Wastes and/or produce, transport or store petroleum products are r~:~ired
by state and federal law to prepare spill control and cleanup plans. Other types of

~-~~--M~: Vegetation management, important in such diverse activities as
golf courses and roads, commonly employs pesticides that can contaminate surface and
ground waters. Zhe Washington Department of Rgr£culture As the primary regulator of
pesticide use [see R.8 in Chapter

~ir ~ualitv - Local Air Pollution Aqencvt Air pollution is a source of stormwater
contaminants. Several areas in the Puget Sound region do not meet air standards
with regard to fugitive particulates. Air authorities require some induatrles tO
pave or treat the surface of unpaved areas, and/or sweep. The air authority also
regulates painting and abrasive blasting (see R.9 in Chapter IV-5).

So~e heavy industries whose air emissions contaminane stormwater may find it cost-
effective to achieve water quality objectives by further reducing air emissions
beyond that required by air regulations.

~aste reduction - Ecology: As part of its solid waste program, Ecology encourages
and provides uechnical guidance to reduce the quanUit¥ of solid and liquid wastes.

I The term pesticide as used here includes insecticides, herbicides,
ro~enticides and fungicides.
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The manual does not provide ~Ps for the �ontrol of discharges to public sanitary
sewers. This is the responsibility of the local Sewer ~uthorlty. However, there
are BHPs in this volume that may also be appropriate for controlling pollutants
dlocharged to sanitary sewers.

Yhlm volume also does not include BXPm for bumlnosmem that transport, frost,
and/or per~snontIy store Dangerous or Extremely Hazardous Wastes. Yhim topic is
�ovored in othor ~�oloqy l~blicmtionm and requlatLonm. For further information,
contact tho Hmsmrdoum Substance Znfor~ation Hotlino, 1-800-633-?$85.

~.qPl are not necessa=y where all business activities including parking, l~ading or
unloading of liquids, or temporary storage o~ liquid or solid wastes are totally
enclosed within a building.

Sto~ater tres~nt is ~t r~Ir~ for ~rklng lots with less th~n 20 stalls,
except fo~ a s~ple oll spill control se~rator (EMP RO.05 in Vol~ ZZI,
~ntrol), unless it Is a retail business that ex~riences a high turnover of
vehicles. ~hese exceptions ere no~ Ln Chapter ZV-2.

FI~re ~V-1.1 illustrates h~ thLs ~1~ is to ~ us~. Many la~ u~s
s~Alar activities. For ex~ple, general ~r~se gas stations are not the only
of business that die,nee vehicle fuels. Fuel ~ps are found at rental car
agencies, 24-hou: convenience $~o:ea, ~:uck ~:eigh~ �~panAe~, ~blAc ~:M$ shops
and �onst~c~ion �~nAes. ~he~e~o:e, An STEP 1 the use: ldentA~ies ~ey
~hmt ma~ :esult An sto~ate: con~Anation. ?hess ~ssible activities a:e
An the enclos~ checklis~ (~le XV-I.2).

X~ the use: As a p:ivate business, S~ 2 As to ex~ine the ~le o~ ~ntent~
C~apte: IV-2, "Businesses and Re~A:~ ~$,= to locate the ~i~la: g~uping
within which that business ~alls, then turn to the a~p~o~:iate ~ An Chapte: IV-2
to Aden~A~M the ~~

X~ the use: is a ~blic agent, S~P 2 is to ex~lne the ~able o~ ~n~ent~
Chapte: IV-3 ~d then turn ~o ~he a~:o~:ia~e ~ge An Chapte: XV-3 to identi~

S~P 3 is to obtain details on each of the r~ir~ ~Ps by referring to
appropriate se=tion of the Manual. Details on source control ~s are provL~

IV-I-6 ~BRU~Y, 1992
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V
STOP, MWAT£R HAHAGEHENT HAHURL roR THE PUGET SOUND BASIH

0

Table ZV-I.2 Activities Checklist

CHECK ACTIVITIES THAT ARE OCCURRING OR WILL BE OCCURRING
(see Chapter IV-2 tar the appropriate land use, and Chapter IV-5
for relevant

Uncovered vehicle parking                                   --

Indicate number of parking spaces

Washing of vehicles or eqUll~,ent

Vehicle or equipment fooling

Storage of raw matsrLals, byproducts or products
of ~nufacturln~ processes

Above-ground bulk atorago at tool, petrole~

! Usa of underground tanks

-- 2
Llvos~ock hosband~ --

12

¯
~.-’~ ~ Temporary storage of ILquLd or sol~d waltoa

Indicate type o£ waato8

Dangorous/Extrmly Hazardous waste

rood wastes

Used all U

Other (brLofly describe)

9

Do you have or will you b~ obtaining a permit from tho Department of
Ecology to store Dangerous or Extremely Hazardous wastes?

Do you intend to connoct inside drains to the public sanitary se~er? Will
you be discharging process water directly to a surface water?

DESCRIBE ~Y OTHER OUTSIDE ACTIVITIES NOT COV~P~D ABOVE

iV-I-9 FEBRUARY, 1992
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V
STOPJ~/ATER HA~UAL FOR THE PUGET SOUND B~SIN

IV-2.1.3 CONCRETE PRODUCTS
SIC: 3270~

DESCRIPTION: Businesses that manufacture concrete blocks and bricks, concrete sewer
or drainage pipe, septic
Concrete is prepared on-site and poured into molds or forms to produce the desired
product.

This group also includes the production of ready-mix concrete and gypsum products.

I~TERI~1oS USED ~D WASTES GENERATED: The basic ingredients of concrete are sand,
gravel, Portland cement, and reinforcing steel for some products. Host businesses
do not produce their own concrete; it is produced and delivered by ready-mix
concrete plants.

Sources of pollution can include the loss of raw materials from stockpiles, washing
of waste concrete from trucks, forms, equipment and the general ~ork area, and water
fro~ the curing of concrete products. Besides the basic ingredients for making
concrete products, chemicals used in the curing of concrete end the removal of forms
my end up in

Trucks and equipment maintained on-site will generate waste oil and solvents, and

&1though there is no
likely the
atot~water samples from cement plants in the Seattle area has found the pH to be
above 10 and metals concentrations to exceed chronic water quality criteria.

Stor~nwater Treatment BMP~: Source control EMPs such so good housekeeping should
always be used to control etormwater pollution. Stormwater from the general plant
site and/or parking
be treated using infiltration and/or detention as detailed in Volume III, Runoff
Control. Those practices shall be used in combination with other appropriate pre-
treatment and treatment BHPs such as biofiltratlon, pre-aettling basins and

separators or e~uivalent (see Volume ZZI).oil/water

rooftops may be discharged to the sto~m drains belo~ theStormwater runoff
treatment system as long as the local Public ~orks Department’s drainage
requirements are met. If there is no etormwater drainage system (eto~m
discharge to, runoff from rooftops should be disposed of through the use of an
infiltration facility wherever Possible (see BHPs RZ.ZS and RI.16 in Chapter IlZ-3
of the Runoff Control Volume).

Ready-m~x plants typlcally have settling basins to treat wash water from the
cleaning of trucks. This function may be integrated with ~he treatment requirements
specified above for storm~ater depending on the requirements of the local government
end/or other agencies.

IV-2-4 FEBRUARY, 1992
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recycled 91880. The glass form produced may be flat or wLndow 91¯88, safety 91808,
produced on the lime late.

The raw saterAals ¯re mAxed and heated An ¯ furnace. The resultAng molten materAal
2Ao shaped by processes that vary wAth the Antended product. The �ooled glass may be

edged, ground, polAohed, annealed and/or heat treated to produce the fans1 product.
AAr emAsoAono from the msnufscturAng buAldAngs are scrubbed to remove

KATERXJ~,S USED AND WASTES GENERATED¯ The baoLc raw msterAals are sand mLxed wAth
varAety of oxAdes such so ¯lumAnum, sntAmony, ¯rsenAc, lead, and bar~um.
Jolts ~or �olotAng such so copper or cobalt ox£de may be used.

Raw materAalj are generally stored An s~los except for crushed recycled
Consequently, �ontsmAnat£on of stormwater and/or ground water Aa l~mAted to raw

mob£1e l~ftlng equal=ment that ~g stored outside. The maintenance of the
manufscturAng equipment wall produce used lubricants end cl®anlng ooZvento.
flue dust Ls 1£ke1¥ to �ontaLn heavy metal8 such 88 ¯raenAc, csdmLum, chromAum,
mercury, and lead.

SourCe Control a#Pe~ lee aHPI S~.20, $~.~0, $1.40, ~;.~0, 3~.~0, 8~.80, 8~.00 and

2
¯ 2.~0 J~J Chapter ZV-d to determine appropriate

St~rymaater Treatment BNPos Source �ontrol BHPs ouch is good houaekeopLng should
always be used to control stormwater pollutAon. Storm-¯tar ~rom the general plant

Runoff Control. Theme pr¯ctAceo mh¯ll be used ~n �omb~natAon w£th other
proot~eatmen~ and treatment BMPs ouch ¯o bLof~ltratAon~ pre-~ettZ£n~ b¯sLns and
o£1/wate~ eop¯r¯toro or oq~Avalont (see Volume 111).

Storm~ater runoff from rooftop~ may be dLecharged to the Jto~m draAn below the
tro¯tment system ¯o long ¯s the drainage ~equ~roments of the loc¯1PublAc ~ork8
Dep~rtment are met. If there As no ato~nwster drainage system (storm oewe~) to

ndAsch¯rge to, runoff ~rom rooftops should be dAspoaed of through the use of an

of the Runoff Control Volume).
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STORJ~WATER MANUAL FOR THE PUGET SOUND ~ASIN

IV-2.1.~3 PRINTING AND PUBLISH~N~
SlC~ ;700"

DESCRIPTIONs Preparation of newspapers, perJ.odicals, end �o,~erclal print£ng. Th~s
group ;ncludes both businesses that do thai: o~n printing as well as those that
parlors services for the printing ~ndustry, for example bookbinding. Processes
Xnclude typesetting, engrav£ng, photograving, and electrotyplng.

MATERIAI~ USED A~iD WASTES GENERATED~    Various materiels used In ,~>difying the paper

develc~rs, alcohol, vinyl lacquer, dyes, acetates, end PoZ~n~ers. Waste products
~Y ln:lude waste inks end ink sludges, resins, photographic chemicals, solvents,
acid a~ alkaline solutions, chlorides, chromium, zinc, lead, spent formaldehyde,

lubricatln~ o£1s are alas produced.

As the printing operations occur indoors, the only llMely Points of potential
�ontsc~ ~Ath atorm~ster ere the temporary btorsge of waste materials outside the
business O~ner’s building end offZoadAng of chemicals through external unload~n9ba¥Oo

Printth~ end publ£shlng busineoaes surveyed In the Puget Sound area for Dangerous
Wastes ~re ~ound to produce photo~raphic chemicals end Ask.

8ou~e Con�tel S~Ps~ See S~Pa $1.~0, 81.JO, SI.~O, $1.50, ~].~0, 32.00 and
Chapce~ ~V-4 to dece~ine approprzace

Regu~etor~ Requirements# See R.I, R.~, R.3, R.IO and R.!! in Chapter

Stor~wJter Treatment EMF-s Source control BMPs much as good housekeeping should
always be used to �ontrol atorm~ater pollut£on. Stormwater from perking iota end
outoL~ areas where manufacturing processes occur ohall be treated using
lnf£1tration end/or detention as detailed £n Volume llI, Runoff Control. Those
practi�es shall be used in �o~bination with other appropriate PrO-treatisE end
treatment BMPo ouch as bLo~ltrat~on, pro-settling basins and oil/water separators
or equx~alent (ooe Volume 111).

Stouter ~rom rooftops may be d~scharged to the storm drain below the
system aa long aa the drainage requirements of the local Public Works Department ere
it. If there As no ato~m~ater drainage system (storm sewer) to discharge to,
runoff from rooftops should be disposed of through the use of an lnf£~tratAon
facility wherever passable (see B/aPs RX.15 and RZ.16 An Chapter XXX-3 of the Runoff
Cont~ol VoZ~e).

F£BRUARY,
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STORJSWATER J~;~HUJ~, FOR THE PUGET SOUND BAS;N

gTAtS, spent solvent, spent oA1o, wash water, paAnt over spray, vawAoue cleaners and
sntA-�orrosivo �o~pounds, paAnt chaps, scrap me~al, weldAng rc~s, wood,
toe,no, 91ass labors, and mAscellaneous trash ouch so paper and glass. These

Hull PrSparatAon for pa~ntAng wall �ommonly be by sanding or scraping and some

chaps and particulate debris �o--pared to 8

preosure washAng, �ooXAng water~ pump ~es~Ang, grey waLer, oanxtary waste, washAng
down the work area, and engAne bAlge water. EngAna roo~ bAlge water and oAly wastes
are typAcally �ollectod end dAsposed o~ through a AAcensed �ontracLed dAspooal
�o,pony.

Proaoure wish wastewstera have been s~mpled by WDOE, local shipyards end HETRO. The
effluen~ q~slAty has been hAghly vorAabie end frequently exceeds water quolAty
crAterAa ~or �opper~ lead and tAnc.

From monAtorAng results receAved to d~e, metal �oncentrations typAcolly range
$ to 10 a~/L, but have gone as high a8 190 mg/L for copper. The average
�oncentrotAon for copper has been S5 m~/l. Two prams sourceo of copper are leachAng
of copper from antA-fouAAng paAnt and wastes from hull maAntenance

WhAle ~he Antent of pressure washAng may no~ be to remove paAnt ~rom ¯ vessel hull~
receAvAng water o~mplAng ~y Ecology does oubatantAe~¯ that paAnt removal can occur.

IL~C~XV|NO W&T~Rt Sto~e wa~ers Ampacted by ~hAs permLt and the ac~LvLtAeo of the
perm£~ opplAcsnts are the fresh and m~rAne waters of the stale o~ WashAngton.

k~;)O| has publAshed "LAsts of Wa~erbodAes RequAred Under SoctAon 304 (L)~" Volume X
end Volume XZ. Some boo,yards Antended to be covered by thAs general permA~ 1Ae An
several of the urban receAvAng waters lasted for water q~alAty vAoAo~Aons of acute

WhAle boo,yards are not LmpZAcated An the report, At would be AnapproprAate ~o ¯11ow
dAscharges wAth heavy metal �oncentratAons above the respectAve water qualAty
crAterAon ~rom them.

&los cared for some receLvAng waters tmre othe~ AndAcatora such as hAgh ~ortalAty An
oed~nent bAoassays~ depressed benthAc �o~rnunAtAes~ and evAdence of bAoaccumulatAon
of toxAc compound~ An some aq~atAc specAeJ. The AndAcators AndArectly measure the
LmpeArment of the benefAcAal uses of the water3ea¥.

Xn WWC 173-20~-045 State waters are classA~Aed ms AJ~ (ext~ao~dAn8~¥), & (excellent),
B (good), C (~¯Ar), and Lake. The chsracterAatAc benefAcAal uses o~ state waters
are domes~Ac, AndustrAal and agrAcultural water supply; the spawnAng,
mAgratAon and harvestAng of lash; ~he spawnAng, rearAn~, and harvestAng of

boatAng, aesthetAc enjoyment), �omn~erce and nsvAgatAon. PrAmary contact recreatAon~

~ ~;/A,LZ~4’ IMPACTS - Pressure Wash Wastewater~ Wl)OE (EllLott Boy and
Commencement Bay ~ctAon Te~ms) hal taken a ~ew s&mples of wastewster plu~es from
untreated pressure washAng of wood boat hulls An both mar£ne and freshwater. Fresh
water qualAty cr£terAa were exceeded for arsenAc, chromAum, copper, lead, and o£nc
£n the Lake WsshAn~on ShAp Canal (Sea~tle). In ~he ShAlshole (Sea,tie)
copper and lead exceeded the marine crAter£a whale zAnc and selenAum concentra~Lons
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STORJ4W~TER MTd~l~ ~R ~£ PUGET $O~D

A

~RT TOk’NS £HD°

TSS ~ Pb Zn P~    TBT

~bb 2.2 1.41 0.12 1.36

Fl~d 3.65 1.10 0.I0 0.94

~bb-Flood -1.$3 0.31 0.02 0.42

Net Flux -0.000046 93 6 126 <8 0.6
~g/day)

-Source:
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STORKWATERHANU&LFOR THE PUGET SOUND B~SZN

¯ S necessary) ~he ~s~er ~o ~he e~n~ry se~ (3) �oZ~ec~ ~nd
trea~ the ~s~e~e~ by sedimentation, o~ (4) co~Zec~ ~nd tre~t the
~ss~e~e~ by chemi�al [~1~) ~d~on followed by sed~n~&t~on.

~lon I - Recycle/�onservation

The preferred ~ans of preven~ln~ ~11u~Lon fr~ pressure wash~nq anti-fouling
Lo rscyclLnQ of pressure rash ~as~e~a~er. Th~o ~e~hod ~s also referred to

Fo~ ~atyerd facilities ~hLch have the ability to connec¢ ~o a ~ (PublLcZy ~ned
Trea~men~ ~o~kl) ~ecyc~ng, ~£~h occ~l£onal d~ch~rqe of d~rCy recycle ~a~e~ �o ~he
~, ~uld be ~he bes~ trea~nt and �onservation ~¢hod.

~o~ facilities ~htch are unable ~o physically �onnec¢ �o ¯ ~, recycLLnq
probably the only econ~cally fealibZe option. The d~r~y recycle ~a~er

The quldance manual b~Ing develo~d by MtTRO will give a ~r~ de~ail~d discussion of
recycling option~ for p~ee~ure w~sh

cop~ ions f~ ~he ~a~ bot~. This ~echni~ue requires developin9
for cuprous oxide anti-foul~ng paint. Alternatives such as �op~r sheathing snd

iiml~ed basis. The alternatives to ~ntl-foullng paints have proven to ~
probl~a~lc in the/= application and use.

restricted ~k area, to the local POTW. Othe~o are seeking to �onotruc~ ~at wash
d~ faclZl~em discharging to the ~.

The ~ limits ~n Tablo-5 ~re adopted fr~ M~TRO’s
~her ~’$ are exacted ~o havo similar l/ml~ requlr~on~s for discharge ~o

~tion 2 h~s s~e regulatory �onstraints,    Sewe=~ge ~utho~l~Les mus~ p=o~ec~
sludge ~ality while also projecting wa~e: ~uali~y. Pro~sed ~:ea~n~ plan~: and
sludge ~ality regulations severely lim/~ sludge dis~sal options for sludge
containing excessive ~unts of heavy me~als. Therefo:e, i~ ~y ~ necessary ~o

Info~atlon on the e~ectivenemm ~ the p~et~eatment options and ex~lence with the
o~atlon and maintenance o~ p~et~eatment systems i~ minima1. ~he ~RO t~ea~nt
study mhould help the industry and local sewe~ authorities ~ect/fy this.

~h~ ¢onlt~aintl include prohibitions ~egardkng the dil~$al o~ tributyltin (TBT)
paintl. Basically, it ie illegal ~o disuse of TBT except at regulated
landfills and ~h=ough the~ai de~ruction o~ othe~ approved e~ivalent
TBT use is aZiowed on al~Ln~ vessels which a~e co--on Ln ~he local fishing
Therefore care muet be exercised �o keep TBT out of the $1udge ~o maintain
inex~nsive mludge dim~sal options.

~tion 3 - S~ntation/Fil~ration

~cause of the I~ s~ciflc gravity of the solid particles r~ve~ (I.000 ~o 1.005}
and ~he ~an size (40 microns) sedimentation alone (option 3) as a crea~n~
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ST~RJ4WATER K~.NU~J~ FOR TME PUGET SOUND

ACI~ICY~Z.EDGF.MENTS
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¯ Ditches ~d culver:$ shall be maintained at the appropriate £refuency to
~nsuro t~at plugging and £1ood;ng across t~$ roadbed does not occur.

¯ Vhen applying pesticides, comply with Ch. ~7.2! R~ and Ch.
(see R.$ ~ C~apter iv-5 and a~P Si.~O in C^apter iV-().
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STORe/WATER MPJ~UAL FOR THE PUGET SOUND BASIN

IV-2.2,5 W~EHOUSES P~D MINIWAREHOUSES
4220--

MATERIALS USED AND #^STES GENERATED: Warehouse businesses that only provide storage
will not prc~luce snv pollutants of concern except from the accidental spillage of
liquids fro~ �ontsi,wrs that are dropped during loading and unloading. General
stormwater contamin,.~ts will come from the paved areas surrounding the warehouse,
esp~�lally if there wre large areas of impervious surface or high ~mounts of
vehicular traffic. ~ome warehouse businessem own their own fleet of trucks.

Source Control BMPs! Mlnl-warehouses used by the public are not required to install
any BHPs with two e~rePtlons: A SO-type oil/water separator (BHP RD.35 in the
Runoff Control Volu,,= and/or a blofilter (BNP RB.05 in the Runoff Control Volume)
shall be installed, and the paved area surrounding the warehouse shall be swept at
appropriate IntervsJ~ to remove debris.

If the warehouse business owns ¯ fleet of vehicles, refer to "Fleet Vehicle Yards"
Section IV-2.2.2 fo~ the appropriate BMPs. The {ollowing BMP~ are for bull~lJlll
thl~ ~rovidl I Wlrl~l~ull IIrvLCl.

Regulatory le~ulrems~ts| leo R.I, R.2, 1.3, 1.4, R.7, and l.ll ~n Chap~or Z~-$.

Stormwater Trestm~ntJlJi~: Source control BMPs such as good housekeeping should
al~ays be used to �.¢i~rol stormws~er pollution. S~ormwa~er fro~ parking Io~8 end
butslde areal where ;,,anufscturlng processes occur shall be treated using
infiltration and/or ~eten~lon Is detailed in Volume llI, Runoff Control. Those
practices shall be used in cc~nblnation with other appropriate pre-trea~nt and
treatment BMPs luch Sl biofiltratlon, prt-settling balinl and oil/water llplrltOrl
or ~l~iv&lent (lee V~i~m~ Ill).

Sto~mwster runoff frr~ rooftops may be discharged to a storm drain or �onjoined sewer
below the treatment ~ystem as long as the drainage requirements o~ the local Public
~orks Department are met. If there is no stormwater drainage system (storm sewer)
to discharge to, runnff from rooftops should be disposed of through the use of en
infiltration facillt~ wherever possible (see BMPs Re.15 and RI.16 in Chapter eli-3
of the Runoff Centre; Volume).
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IV-2.3. I G~S STATIO~
$IC~ SS40
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MATERIALS USED ~D WRSTES GENE~TED~ These businesses 9enera11~ conduc~ the£~

~n ~ene~al ~ can be ex~cLed ~ha~ bo~h ma~ be �on~Ln~ed by ~all,
org~nLca~ 50D~ ~ua~nded =ol~d=~ and O~I.

SOUrCe Con~oZ B~Pwl ~ee B~PI 51.20, SI.30, SI.40, SI.50~ 5~.70, ~1.80, $2.00 and
$2.;0 ~n C~ap~e~ ZV-4 ~o deCe~ne appropriate actions.

Drain oll ~Icere while Ohm oi2 Is warm ~or as long am polm4ble (24 hours) and
ac an angle, Collec~ [he oil ~or recycl;ng kn m mepmra~e~ labeled �ontainer.
D~a~ned $~l~mrm mhould be kmp~ 4n a muz~able �onca~ner or dru~ and mmnc
mc~mp me~al ~ecycler o~ ~a~a~doum waste managemen~ ~ac4l~y. Don’~ p~
undrained ~lcmrm in c~m dumpm~er~ or pu~ drained ~l~erm ~n ~he dumpmCer
wi~hou~ $~m= checkkng wich your local ~eal~h department.

~o~m Information on d~mpomal requlremen~m {~r mol~d and hazardous wmm~em~ mee
¯ cep By ~eo~ Fac~ ~hee¢s [or Hazardous wesce Genera¢or~, publ~ca~on
¯ va~lable ~om £�ology’e Rmgzonal Off,cam.

~mgulm¢o~y Requl~emenCm~ Bee R.2~ ~.~, R.3, ~.#, R.?, R.IO and ~.~ Jn Chap~e~

8~o~l~er Tre~ ~ Sourer �ontrol~BHpm such ~m ~ood houmekeepln~ mhould
al~mym be umed to �ontrol m¢orm~ater ~llut~on. S¢o~water f~ park~nq lotm and
ou~/gdm procemmln~ aream /hall be Cre~¢~ uminq ~nf~l~rat~on and/or detention mm
de~aLled Ln Volu~ IlI~ Runoff Control. Those prac¢~cem shall ~ umed Ln
c~LnatLon wLth other approprLa~e pre-~reatmen~ and Creat~n¢ BHPm such am
bLo~Llcra~Lon~ pre-mettl~nq baminm and o~I/~a~er mepara~orm or equivalent (mew

Stoma�mr ~nof£ £r~ r~top/ may be d~mcharqed to the m~o~ me~r bel~

Departmen~ are ~t. If ~here is no sto~wa~er drainage system ($to~ m~er)
discharge ~o, runoff from ~oof~ops should be dis~/ed of ~hrough ~he use of an
Infiltration facility wherever ~mmiblm (mee BMPm RI.15 and RI.16 in Chapter III-3
of the Runoff Control Volu~).
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STOR~WAT~R HANUA~ FOR THE PUGET SOUND BASIN O

,~ ZV-2.3.6     ~R~L/~OL~SRLE N~$~IES ~ BUZLD~NG ~TERZRLS L
S~C~ 5030, 5~98, 5210, 5230, 5260

store m~ch of their merchandise outside of the ma~n building. They include
nurseries, and busknesmes that sell building and construction materials and
equIix~ent, as well as paint (5198, 5230) end hardware.

MATERIALS USED AND WASTES GENERATED: Stets= runoff from exposed storage areas will
contain suspended solids, oil and grease from vehicles end forklifts, end other
pollutants. Runoff from nurseries may contain nutrients, pesticides and/or

S~ businesses may have unpaved areas, offering the potential to �ontamiA¯te
surface and/or ground water thrcugh stormwater runoff or by leaching of nutrients,
pesticides, and herbicides.

Businesses in this group surveyed in the Puget Sound ares for Dangerous Wastes
found to produce waste solvents, paints and used oil.

Source Control BMPa~ . See BMPs $2.10, Sl.20, SI.~O, 81.60, Sl.80, SI.90, $2.00 end
S2.20 in Chapter 2V-4 to determine appropriate

For more information on pesticide application and disposal requirements ~or solid

publication 9J-J2, available ~rom Ecology’s aeg;onsl O~ices.

~egulstory aefuire~en~st See a.2, R.2, R.3, R.4, R,7, and R.ZO in Chapter

StO~mwster Treatment BMPs~ Source �ontrol BMPs such as good housekeeping should
always be used to control stormwater pollu~/on, Stormwa~er from parking lots and
outside areas where products are stored shall be treated using infiltration and/or
detention as detailed in Volume XII, Runoff Control. Those practices sh¯~l b~ used
in combination with other appropriate pre-treatment and treatment BMPe such as
blofiltratlon~ pre-settllng basins and oil/water separators or equlvalen~ (see
Volume

Stoz~wster from rooftops may be discharged to the storm drain below the treatment
System as long as the drainage requirements of the local Public Works Depar~nt are
met. If there is no sto~mwstor drainage system (storm sewer) to discharge
runoff from rooftops should be disposed of through the use of an
facility wherever possible (see BMPs RZ.15 and RX.16 in Chapter XXX-3 of the Runoff
C~ntrol Volume).

1V-2-51 FEBRUARY, ~

R0056244



R0056245
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ZV-~.4 8~VZ~

S{C 074~,0750

DESCR~ZON~ Th[o group Include8 ve~er~na~e~ ~nd bue~neooe~
service8 ~or aflimalm such ao horJe8, d~o and cats.

~TERI~ USED ~D WASTES GENE~TED~ The primary 8suttee of ~11u~on ~nclude
an~l ~anures, wa~e p~oducto ~t~ animal treatment, and runo~ ~r~ ~8ture8 where
larger liveotoc~ are allowed to ro~. These pastures may ~rder
acceeo to the m~ro~ ~y occur. Bo~h aureate wate~ and/or ground water
�o.~A.~.

~pac~ pogJ~bJe and be maintained ~n a manner thac avoids excessive e~oJ~on
¯ ~zg Jha~ be achieved by ~he use o~ appropriate an~aJ dens~y and/or gras~ng

~tong~on 3erv~ce ~or ~ec~ca2 advice on ~u~ng the a~ve

Sto~a~er T~eatmen~ BMP-: Concentra~ fl~o of oto~ator fr~ 8n~l
t°~in~gtazin9 a~ea~ shall ~ ttoat~ with a biofiltet a~ descried in Chapter ZlI-
6, Vol~ ZZZ. ~lmal densities on pastures ehall be ouch as to not result in
ove~g~azing and excessive e~ooion Runo~ ~[~ par~ing lo~a shall ~ t[eat~ wi~h
applic~ie ~reat~n~ BMP$ ~ Voi~
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STORJ(WATER I~U~UAL PaR THE PUG~ SOUND

~V-2.4.2 ~ERCIAL �~R ~ND T~UCK ~ASH~
SZC~ ?542

XV-2-56                             FEBRUARy, 1992

R0056248



ZV-2-57                                                        FZBRUARy, 1992

R0056249



DtSCRZPTZON= This category includes all types of cleaning services ouch ae
laundries, linen suppliers, dLaper services, coin-operated laundries and dry
cleaners, and cerpe~ ¯nd upholstery services.

Nateriels used differ depending on whether ~et or dry cleaning Is used. Wet wishing
may involve the use of acids0 bleaches and/or multiple organic solvents. Dry
cleaners use an organic-based solvent, although small amounts of water and detergent
are sometimes used. Solvents may be recovered and faltered for further usa.

Carpet and upholstery cleaning may occur on location or at the plant. On-location
ie done wASh dry materiels or by a hot water extraction process. Xn-plant processes
usually use solvents ~ollowed by ¯ detergent wash.

I~AT~RXWLS UStD M/D ~AST~S G~N£RATED= Wash liquids are discharged ~o sanitary ee~ers.
Of concern As the loadAn~ and unloading of liquid materAale~ particularly at large
�ommercial operations, and the disposal of spent solvents and solvent cane.

Source Co¯ors2 S~Pe~ 3e¯ BNPI S~.30, S~.#O, 8J.50, Sl.lO, $2.00 and 82.20 ~n
Chapter ZVo4 to determine eppropr~aCe

¯ fl¯ ~oJ~o~g INPs ¯~eo

¯ Rob~2¯ �~¯en~ng urine¯ ¯hs~] not d~¯charge the eccumu~e¢ed ~ash ~ster �o ¯tor~
dra~¯ or to surface or ground ~ster. Such water ehe~ be d~¯charged �o the
¯ en~tory ¯e~er according to 3oce~ Se~er Author~¢y

¯ 8pent so, vane can¯ ~u¯¢ be d~¯poaed of proper~y ~n on appropriate, covered

Por~ore ~n~o~at~on o. dry cJeen~ng and d~epoee~ refu~reaen¢¯ for ¯o~d

pub~ce¢~on ~-~2, ava~abJe ~rms E�ology’s Regaona~ Off,cos.

Regu2eto~y Refu~ement¯~ See R.I, R.3, R.3, and R.IO ~n Chapter ZV-$.

~J~L~er ?reatment BHPI! Source �ontrol B~Ps ouch Is good housekeeping should
always be used to �ontro~ o~or~ter POllution. Storn~ater fro~ parking lots
outside areas where manufacturing processes occur shall be treated using
£nf£1tratlon and/or detention ¯¯ detailed ~n Volume Ill, Runoff Control. ~hooe

p~actAcee Ihall be used An �ombination wLth other appropriate pro-treatment andt eat~ent B~Pe ouch ae b~of£ltrat~on, pro-settling bae~ne ¯rid oil/aster separators
or equivalent (see Volu~e

Sto~ater fro~ roof-tope may be discharged to the storm drain belo~ the treatment
system as long as the drainage retirements of the local Public ~orks Depar~nt ate
~. Xf there As no ~to~ater drainage syst~ (sto~ se~er) to discharge
~noff fr~ rooftops should be dAs~sed of through the use of an infiltration
facility ~hetever ~ssAble (see ~ps RX.lS and RX.16 An Chapter XXX-3 of the Runoff
~ntrol Vol~).
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D~S~Z~X~ P~o~ ~Antenance A8 the key to AnJurAng that oto~ate~ facAIAtAe~
~o ~fo~ ~heLr AnCend~ function. Pollu~ wa~e~ and o~n~a
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£nfAltr¯tion end/ow de~en~lon eo de~a~led Ln Vol~ ZZZ~ Runoff Con~rol. ~hose

~eczlAtAes may ch~me to ume the ~ewa@e treat.s¯ plant to treat the stomate¯,
partially st totally.
¯ he a~ency may ch~e to discharge mtor~ater without treat.s¯ v~a the plant                     ~

out,all. Z~ this ¯pproach Am selected, the allowable concentrations and loadAn~e
for the entire d~char~e (mewa@e plus st¯¯meat¯r) shall not exceed wh¯t ~uld hove
~en allowed had a mto~water treatment system been And¯ailed. Xn e~ect, the
all.able discharge f~ the sewage Ore¯Omen¯ piano must be reduced to ¢~nmate

�ondi~on~ muo~ ~ ~ p~Lo~ ~o ~he use o~ ~hLo ~y~ o~ d~scharQe.

e~o~a~er ~rea~n~ sye~ ae l~n~ as ~he draAna~e re~uArmn~e o~ ~he l~cal ~blAc
~orMs De~r~n~ are ~.

ZV-3. | PORT DxrA’RXCT8

DESCRZPT%ONs Some port districts ore very sm¯11 sod hove only s fe~ activities such
so ¯ msrins sod boot ;sunches, while others ¯re very %srQe and ¯re responsible for
scttvAtAes so varied on ¯ city or town. For m¯ny ports, the ma)orAty of sctivAties
are carried out by privste businesses who are IeaoAwQ Port facilities. Port
officials need to last the various types of humAne¯sos end then refer ~o
spproprAate pages An Chop¯or XV-2 to identity the required

1~pes o’f buoAneoo ac~Lv~tLeo Anclude~ recreational ~a~ ~rAnao and launch ~po;
~at ~Antenance and repaA~ 41~Aeldel �ontaAne~ twanshA~nt, bulk ~te~Aal

(piece) ~a~e~Aal such ae ~chAner~, e~A~n~ and scrap ~als. Por~s p~ovAde
watehouoeo~ on o~ awaM ~ the oh¯reline ~or clAen~ use.

Po~ dA0~rAc~e ~r~ently hove tenants whose ac~AvA~Aes are no~ mirAne-de~nden~.
There~o[e, ~he ~encAal exists ~or ~he pies¯rice o[ any ~y~ o~ manu~acCurAn9
�~cAal buoAnooo.

~RX~S USEU ~D W~STES GENE~TED~ The ty~o of materials used and wao~eo
generated are very 8~cAfAc to the industrial activity. NIFAno te~Anal8 re.Are
extensive use ~ ~bA1e e~A~nt that may drip fluids. This e~A~ent As
~AntaAned on sate. Conse~ently, a11 o~ the waste materials aosocAat~ with
vehicle ~Antenance ~y ~ generated at a marine te~Anal. Ca~o �ontainers are
~r~ently re~A~ and clean~ on ~rt p~o~rty.

W significant ~unt o~ debris can acc~ulate on loadAng/unloadLng or o~n stora~e
a~eas, p~ovAdAng a source of st~ate~ �ont~AnatAon. W~en debris fr~ the
c~atAn~ of piece ca~go �~shed by passAn~ ~bA1e loadAn~ ~A~nt leaches soluble
~llutants when a11~d to sat An ~oled ¯to.water. Lo~ sorting ya~ds pr~uce
large ~antAtAes o~ balm that can be a source o~ ~Ane sus~nded solids and leached
soluble ~11utants.

The t~s ~ activities, and ~tentAal waste materials ~enerat~ at airfields are
dAscuss~ An ~apte~ XV-2.

Source Cont~o~ ~p~: Hav~g ~denc~ed t~e specifi� types o~ bus~esses ~d

XV-3-8                                            FEBRu~y, 1992



V

R0056272



Stormw~ter ~noff fr~ r~ftop~ may ~ d~scharged to the eto~ dre~n ~ the

~orke Depart~nt ere ~.

~ Lna~iZled.

2
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80~7RC~ CONTROL BNPa
INTRODUC’I’IOM

Source �ontrol BMPs are organited by the activities found on the checklist in

~alit¥. Specific rocm~,endations for each business are not made ¯inca the
activities for each vary widely. The local govo~ru~nt will make the ~lnal decision

2
on appropriate B~iPs for each

If Poss~blo, ¯ pollutionocroa~ing activity should be altered to one which doe¯ not
cause pollution. If the activity cannot be changed, then it should be enclosed.
it is too expensive to enclose the entire area, then perhaps the activity can be
�overed with ~uo~ a frm~e and a roof. This area should alas be provided with an
lm~rvioua outface and drained to the sanitary oo~er, process treatment or to 8
dead-end ¯ump according to either local Se~r Authority or other pemit



Covered fuel Island

Portland cement
concrete

Drain on
downhill side

I

lValve L To sanitary sewer,

or dead end sump ~--

ZV-4-2                             L~BRUARt’, 1992

R0056276







R0056279



IV-4-6                                                                    FEBRUJ~Ry ,    1992                      ~         i

R0056280



5
B

2



V

2

Drip pan

2

Drip pan ___J
within mils
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STORHWATER HANAOEHENT HANUAL FOR THE PUGET SOUND BASIN

TANKER TRUCK TO ABOVE/BELOW-GROUND STORAGE TANKS

describing procedures for loadLng and/or unloading. Employees shall be
trained Ln Lte execution.

operations plan will include an e~ergenc¥ spill cleanup plan. (BMP2. The
$1.80). Cleanup materials shall be readily available and employees will be
trained Ln their use.

3. The ¯re¯ on which the transfer takel place Ihall be paved. If the liquid
reactive with asphalt (for example, gasoline) Portland cement concrete ¯hall
be used to pave the area.

4. The tranlfer ¯re¯ shall be designed to prevent the run-on o5 Ito~ater
adS¯cent areas. This may be achieved by eloping the pad and lurrounding area
In a appropriate manner, or with ¯ small, flattened curb (like ¯ ¯mall speed
bump) around the "uphill" side o5 the transfer

5. The transfer ¯re¯ Ihall be designed to prevent the runoff oE any ¯pilled
liquids fro~ the ¯re¯. This can be accomplished by sloping ~he area to ¯
dr¯in. ~he drain Ihall be connected to s dead-end lump or to the
lewer lub~ect to the requirements o5 the local Sewer ^utho~lt¥. ~or the
latter two situatlonl~ a positive control valve shall be installed.

~. Xf the transfer are¯ Ae connected to the lanitar¥ se~er, ¯ Ip~ll ¢onta~namn~
lump should be in.tailed between the spill containment pad and the
�onnection. The lump should be large enough to include 50 gallon¯ o5
epace~ grit ledimentation volume and ¯ manual drain Ihut-off v&lve.
Inltruct£ons An £tl use Ihould be prominently polted. Alternatively, an
or CPS oil/water separator sized for ¯ 15 minute retention time a~ the greater
flo~ rate of the: greatest fuel dispenser nozzle through-put rate of the peak
~1o~ rate of the 6-month, 24-hour itorm event over ~he surf¯c¯ of the
con~aAn~en~ ~ad.

?. Drip pane shall be placed at location¯ where ip~lla~e may occur luch ae hoes
connections, hose reels and failer nozzlel. Drip pans ihall always be
when making and breaking connec~Aonl (see PA~ure XV-4.$).

LOADING AND UNLOADXNG FROM OR TOM ARXNE V~SS~L~

¯ acLILtLee and procedures for the loading or unloading o5 petroleum produc~e
co~pl¥ wASh Coalt Guard requirements (~.$ An Chap~er IV-5).

TRANSFER OF SMALL QUANTITIES FROM TANKS AND

See BMPs S1.40 and S1.50 for requirement¯ on the transfer oZ ~¯11 quantities from
tanks and containers, respectively.
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STOAHWATER,MANAGEN~NT IqANUAL FORT HE PUGET SOUND BASIN

ZVo4.11 ~KP |2.10 LOCATING ILLICI~COIG~CTIONSTO ~I’OIU4DIULIN~

Illicit connections are sanitary or process wastewater drains located in ¯ building
that discharge to the storm drain, rathsr than to the aanitary aewer. ~n all.able
szception Is noncontact cooling water which may be discharged to a atom drain.

Zxperience has shown that illicit connections are very �o~on0 even in buildin~a
constructed as late as the 1960’s. Building owners are aald~m aware that their
drain lanai are improperly connected since their sewer balls are tied to water use.

The following are general guidelines to assist local governments in establishing
their

Priorities areaa by ago of atructuros. Give priority to buildings whose
internal activities may cause water p~llution £f the draina are improperly
�onnected.

Prepare a map of each area as it is to be surveyed. 8ho~ on the map the known
location o5 atorm drains and sanitary sewers. Aerial photos may be
Check records to identity known side sewer connectiona and anew rheas on the

Conduct a field survey o5 the buildings to locate observable otom drains
buildings and paved surfaces. Note where these Join the public stem drain.

4. Perfom TV inspection of the atom drains and record with video tape that
norse footage as the T~ peaeea through the lane.

$. C~mpero the observed locationa o~ connoctione with the information on ~ho map.
Noto suspect �onnoctiona that are inconsistent with the field survey.

6. ;~movo significant eccumuletiona of aediment from the atom drain eyatem.
Test the aodiment before disposal (aMP RI.00° Section Zv-$.10). Ask private
property o~nora to �lean their catchbasina and lines at the e~ae tame.

T. Dotomine whether each auopect connection is a atom drain or internal drain
by £napection of the building and dye testing aa necessary.

8. Infom p~lvato owners who have £111cit connections of their obligation to
connect to the aanitary

¯ PA Am developing i =Draft Hanual of Practice Identification of Illicit
_Con~ect£?ns-, prepared by The Cadmus Group, Inc. and Triad En l
~ovin Weiss at the US£PA Permits Division *EN-    ~ a~, , ~, g~n~eri~g,_~nc, for

¯ 336~, -~* - ~. ,.w.~ wasnington D.C.10460. The most current draft £a dated September ?, 1990.

This USEPW manual covers outfall mapping, evaluation and analyaia, identification of
potential industrial sources,    - ¯on site investigation and field survey techniques Angreat detail.
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City of Seattle City o[ Seattle
Dan ;¢athle8
City at ~ve~ett

Kim Van Zwalenbu~g and Helen Pressley (Recorders)

The time and exp~t£sa readily given by these people has been o5 �onsider&hie value
when preparing this volume of the manual and is gratefully acknowledge~.

Pete~ B. Bl:ch, Helen ~. Preaaley and Patrick D. Hartigan

2
Compilers and lditora
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ProhLbl~ed substances ~ncZude gasoZtne, kerosene, na~h~ha~ ~nteno, ~oluone,
~ylene, ethers, alcohole~ ke~ones, aldehydes~ ~roxides,

Process ~roa~n~ may ~ us~ ~o d~o~so of ~11u~ed

oto~ate~ t~eat~nt devAce ~en

US[ OF D~-t~ 8~P8

Sub~tancoo whAch cause a vAolatAon of wster ~alAty standards mu~t not ~ dAscha:g~
to a ~eptAc oyot~, surface or ~round water. Where eAthe: sewage Jyet~o or process
watt--ate: treaL~nt are not avaAlable, an alternatAve As the use of a dead-end
oump. S~po are tanks wAth dreAno whAch can be ~:A~Acally pum~d end dA~
by an 8pproprAate waste d~o~mal o~rator. De~ndAn~ on the �~8A~on of ~he
waste, A~ ~y or ~y not ~ �onoLdered Dangerous

~or ~ro Lnfo~tLon on dLo~s81 referents for sumps, Joe
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ISo~e wastes are desAgnated "~xtremely Hazardous= £n whAch case the above
controls are A~pOsed Af more than 2.2 pounds are produced per month.
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EX~J~P~ TIU~

covers all tanks exceptJ

1. Farm and ~esLdsn~lal tanks holding 1,100 gallons o~ los8 o£ motor fuel/

2. ~ankl 8~o~Ang hea~Ang o~1 u~ed on

3. Tanks on o~ a~ve ~he ~l~r of underground 8~eall

4, 8op~Ac ~ankol

6. ~:~ency opal1 and ove:fl~ ~8nks.

1. ~r~Afy tha~ ~he ~ank and pApAng are Ane~alled pro~rly according ~o k~us~ry

1. I~Ap wASh dev£ce~ ~ha~ p~even~ ~pAll8 and

3. Pro~ec~ ~ank and pApAng ~r~

4.~~    B~Lp the tank and p!pAng wAth Zeak detectAon.

~X~NTS ~R gXXSTXHG T~RS (XNST~LED BE~ DECEMBER 1988)

~£p wAth Zeak detectAon bM these datesi

Xf tank ~aJ Lnsta11~ ~ak detectAon
~ore 1965 1989
1965-1969 1990
1970-1974 1991
1975-1979 1992
1980 ~o Doc~ 1988 1993

2. Xmpl~n~ ~anM ~AllAng p:ocedu:es ~ha~ wall preven~ spAlls and ove:£Alls.

p~evention; i~ the tank does not have co~=osion p~o~ec~ion o~ an internal
lining and devices ~o ~even~ spills and overfill, a monthly invento~
tightness ~es~Ang As ~e~A~ed until Dec~ 1998.

S. ~ak detection An piping sha’ll ~ installed b~ Dec~e~ 1990.

P~e$$u~e piping: devices to aut~atically $hu~ off o~ ~est~ict ~1~ o~ have
an ala~ ~hat indicates leak. Conduct annual tightness testing o~ use ~nthly

IV-5-9 FEBRU~, 1992
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STOR,MWATER MANAGEMENT MANUAL FOR. THE PUGET SOUND BASIN O

L
1V-5.9     R.~        AIR ~UALI2’Y ~OUZ,ATION3

who Ln turn must functLonunder Washington State and Federal aLr quality
regulations.

The Northwest Air Pollution Agency covers Wh&tco~n, Island and San Juan counties.
The Puget Sound Air Pollution Control Agency covers Snohomish, King and Pierce
counties. The Olympic Air Pollution Control Authority covers Clallam, Jefferson,

~ugL~/ve dus~ and outside paLn~/ng.

All three ~ir author/t/e~ ro~Lro that reasonable procaution~ be taken to prevon~
fugitive particulate materi~l fr~ becking aLr~rne when handling, lo~dLng.
t~an~t/ng o~ ~tor/ng particulate material.

The Puget Sound ai~ Pollu~ion Control authority (PS~Ca) ta~es the above ~Iicy one
¯ tep ~u~the~ by defining wha~ ~easonable p~caut/ons are such a~: the paving ~
parking lots and storage a~ea~; housekeeping ~asu~e~ (for example, sweeping)
minimLxation o~ the accumulation of mud and du~t and pEeven~/ng its t~ack/ng onto
public ~oad$; and stabL1i:a~ion o~ ato~age pLle~ with wa~e~ $p~ay, chemical
s~bLIL~e~, ~a~ps~ o~ enclosures.

¯ S~ re~ire$ that ab~a~Lve blasting and spra~ paintLn~ o~rations be ~rto~
Ln~id~ ¯ ~h d~s/gned to �~ptur~ th~ blast grit ~nd overspr~y. Outd~r blasting
or painting o~ s~ructures or it,s ~ large to ~ handled ind~rs are ~o ~

PS~ re~/res that reasonable precautions ~ t~ken to p~event the track/n~ of
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Discharge Elimination System Permit (NPD£S) :egulatlonsEPA’o National Pollutant
stormwater (40 CFR Parts 122, 123 and 124) became effective on Hovember 16~ 1990.
Washington is a NPDES delegated state which requires Ecology to administer NPDES
permits for demlgnated industries and municipalities. Cities and counties with a
population of 100,000 and greater that have separate storm sewer systems, mst
industries that discharge stormwater associated with industrial activities or
storage of raw materials, and construction sites $ acres in area and
(including those parcels which are smaller than S acres but part of a development
greater than 5 acres in else) are required to apply for NPDES permits. Storm~ater
from industrial uses that does not c~me in contact with industrial activities or
storage of raw materials or products, such as runoff from roofs and parking lots,
generally does not require a NPDES

The goals of these new atom water NPDES regulations are toe

> Btop the illegal discharge of waste waters and other pollutants into
storm sewers, which should be used only for storm water run-off/

) Reduce the amount of pollutants in atom water

> over’StabliShloo,000a permitAn Population;System fo~ atom water discharged by municipalities

/ndu0trial sites.

The Sto~ator ~anagement Program that Ecology and the Puget Sound ~ater Quality
Authority are preparing for the Puget Sound Basin will be as consistent as Possible
with NPDES retirements. The thrust of the Stormwster Program As to direct the 112
cities end counties in the Basin to adopt and implement programs to prevent water
pollution and enhance water quality for themselves and privately owned facllitie: in
their ~uriadiction. NPDES is a statewide Permit program that ,cology will
ad~lnister directly to cities, counties and regulated industrial facilities.

~arqe municipalities (Seattle and Eing County) ere defined as having an urbanized
population o~ 2SO,O00 or m~re. Both named municipalities submitted Part 1 of the
application by November 18, 1991. Part 2 is due November 16, 1992. Hedium
municipalities (Pierce County, Snohomish County, Spokane and Tacoma) are defined
having an urbanized Population of at least 1OO,O00 but less than 250,OO0 and are
required to submit Part 1 of the application by May 18~ 1992 with Part 2 due by
17, 1993. For NPD~S purposes, the Washington State Department of ~ransportation
(WSDO~) As considered a medium municipality and will apply for a municipal
sto~mwater NPD~$ Permit for its ?~O00 miles o~ highway throughout the state.

According to 1991 population estimates, additional counties (Clerk, ~itaap and
SpoMane) may have more than 100,000 urbanized Population in unincorporated areas.
¯ he city of Spokane is expected to redesignated as a medium municipality. These
local governments will not be considered medium municipalities until the final
federal 1990 census is published and the NPD£S regulation is amended to include
them. The deadlines ~or submission of Part 1 and Part 2 of these NPDES applications
are expected to be 18 months and 30 months, respectively, from the date o~ the
amendment. Detailed information on municioal ato~.water NPDES Permits can be found

IV-S-16 FEBRU~J~¥~ 1992
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Date approximate; assumed 30 months after dee/gnetLon.

Date epproxJJMte; iestuDod 42 months s~tor deeLgnstlon.

~v-5-18 F£BRU~.¥~ 1992
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S~ORNWATER H~J~AGE~NT I~’U~ PeR THE PUGE~ SOUND BASIN

Ecol~y ie p~epa~ed to i~ue i~dividual ~i~ for facili~le~ no~ al~eady under
~it only fo~ exceptional circumstances, as prevlou~ly stated, Ecology plans to
cove~ all facillti~ initi~ll~ unde~ the baseline ~mit. Facilltie~ which Ecol~y
de~e~Ine$ need individual ~it~, will ~ addressed a~ a later date.

Therefore, faclli~les ~ha~ file applica~ion~ fo~ an individual ~it may no~ have
their application ac~ed on. all facilities a~e encouraged to Patriciate In
receiving �overage unde~ the baseline ~i~ by su~i~tlng a N~IC~ OP

~�ology will �onslde~ develo~nt of several lndus~y-s~clfic gene~al ~ml~a

which Induettle~ will ~ecelve increased ~ttention unde~ xndumt~y-m~ciflc
Indumt~e~ to~ which an Indumtry-m~cific ~it I~ written will no longer be
covered unde~ the bamellne ~It. Indu~try-$~ci~ic ~mltm may hot ~ w~It&en fo~
Indumt~iem which have made a group application to

S~ Indu~triml facilltie~ have ~olntly ~u~Itted group applications to ~PA
coverage undm~ ~ general ~rmlt to be develo~d m~ci~icall~ fo~ their
~xcept ~or Indumtrlem ~ned or o~rated by municipalities under 100,000 In
~pulation, the deadline ~or ~o~matlon of ro~ m
h~ve received ~pprovml f~ ~Pa for ~--~ ,9_. ~_~    pa~ed.. Tho~e group~ which

.... ¯ v, ~-e;r appiica~iOn may choome toproceed with Part 2 of their ~Pplication. H~ver, group applicants should
understand tha~ ~�ol~y la not required ~o l~uo group-s~cl~lc general
Ecol~y ln~ond~ ~o cover the industries in the~e groupe, at loa~ initially, under
~he baseline ~mit. During develo~en~ of the baseline ~rmit, we will consider

MUNICIPALITIes ~CH ~ OR OPE~TE INDUSTRIAL A~IVITIES ~y HAVE ~ APPLY ~R A
S~ WATER

S~ municipalities own or o~rate an lnduJtrial activlt~ listed In the addend~.

des�ried a~ve~ the munlcipallt~ should apply for a storm water ~It, UNLESS the
Industwlal ac~Ivlt~ I$ In category 11 and the are~ is no~ exceed to atom water.

include:

~ Band and gravel mining,
~ Crushed and broken stone o~rationJ, and rip rap mining and

Tran0~rtation me,vices which have vehicle maintenance shops,

gallons ~r day,

Recently, fede~al legislation extended the individual and "g~oup" ~it application
deadlines for munici~alitie~ with industrial activities. In opi~e o~ these
extensions, Ecology encourages all municipalities, including those which are
o~ a g~oup a~plication to EP~, to su~i~ a N~ICK OF Z~ bF ~tobeF 1, 1@~2, for
�overage unde~ the baseline ~l~.

IV-S-20                         FESRU~J~¥, 1992
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~T WZ~ ~ ~EL~NE PE~T ~ I~USTRXES ~ ~

%colby h~o not ye~ decLd~ on the re~/rmn~o of the baseline

An the

Develo~n~ of a ~;ON ~Z~ ~ ~L~hLn 180 daye
lcol~y adopts the
Zmplmn~a~on of ~he ~O~ION P~l~ P~ ~lthln one
8/~er ~�ol~y 8dop~o ~he

The develo~n~ of a PO~XoN P~ION P~ by each Andue~ry Ae a key ~PA
r~Armn~, Unde~ a ~lON PUV~I~ p~, an Andua~ry �ould

ZdentLfy ~tentAal oourcee of ~llutAon whLch may affect stem

6/30/92 Target date for Ecology to adopt baeelAne general l>emAt.
The pe~mAt As e~fectAve 30 days later.

IV-5-21                         FEBRUARY, 1992
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EXECUTIVE SUMMARY L

This report is intended to define the capabilities and limitations of the current
generation ol urban best management practices (BMPs) in order to provide effective
stormwater quality management within the coastal zone. These capabilities and
limitations are extremely important to keep in mind as local communities and state
agencies begin to develop stormwater management programs.

Table I provides a comparative assessment of eleven different BMP options.
Several ma~or conclusions can be made regarding the current generation of BMPs:

¯ Not all urban BMP,s can reliably provide.high levels of removal for bgth
particulatp and ~luble pollutants. Eflective liMPs indude wet pond~,
stormwater wetlands, multiple pond systems and ~and filters. Infiltration
BMPs are presumed to be effective in removing poliutants, but are not
reliable given their poor longevity. Other BMPs, such as grassed swales,
iiher strips and water quality inlets, cannot provide reliable levets of
pollutant removal until their basic design is significantly enhanced.

¯ The longevity pf ~9me BMI~ is limited to such a d ~egree that their
widespread u.~...b currently not encouraged. O/particular concern are the
infiltr.ation practices, such as basins, trenches and porous pavemenL The
poor longevity of these BMPs is attributable to a number of factors: lack
of preu’eatment, poor construction practices, application to infeasible sites,
lack of regular maintenance, and in some cases, fundamental difficulties in
basic design. Very often the life-spans of BMPs can be increased to
acceptable lengths if local communities adopt enhanced designs and commit
to strong maintenance and inspection programs.

¯ BMP optipns are #daptable to most regions of the cpuntry with th
,exception pf ,extremely arid ree~ions of the West and the .colder-qlimates of
the North. In these-regions, -conventional BMP designs may need to be
refined to account for high evaporation rates or subfreezing snow’melt
conditions, respectively. New BMP options should also be explored.

¯ No single BMP option can be applied to all development situations and
BMP options require careful site assessment prior to design. Pond opUons
are applicable to the widest range of development situations, but typically
require a minimum drainage area. On the other hand, irffiltration practices
have very limited applications, requiring field verification of soils, watt"
tables, slope and oth~ factors.
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Executive Summary                                                 L
Several BMPs can have significant secondary environmental tmpactsI
althou~_,.h the extent and nature of these impacts is uncertain and site-
s~r~=citic. Pond systems, which offer reliable pollutant removal and
longevity, tend to be associated with the greatest number and strongest
degree of secondary environmental impacts. Careful site assessment and
design are often required to prevent stream warming, natural wetland
destruction and riparian habitat modification.

¯ RelatiVely limited co~l data exist~ to aid in the a~ssment of the
~’omparative c(~t-eflectiveness of urban .BMP. options. Presently, the
selections of BMPs" is’based more on longevity, feasibility, and local design
factors than on comparative cost. It is expected that construction costs for
all BMI’s will increase in the future due to the enhanced designs needed for
more reliable pollutant removal and longevity. Costs may also increase in
response to increasingly complex permitting requirements. Maintenance
costs may rival construction costs over the design life of many BMPs;
however, many jurisdictions currently do not have very active BMP ~,~
maintenance programs.

¯ ~any of the �onventionaL.urban BMP~ need_ t0... be enhanced to provide
~ore reliable pollutant removal.., and...~reater longevity. In many cases, ~
systems approach to BMP design is warranted whereby multiple techniques
for runoff attenuation, conveyance, pretreatment, and treatment are utilized.
The report suggests some general directions for enhancing conventional
urban BMP designs and a priority should be placed on demonstrating the
performance of the enhanced BMPs in the field.

¯ ~,everal fundamental uncertainties still exist with resp~.ct to....urban BMP~ U
and need to be resolved through basic research. These uncertainties include
the toxicity of residuals trapped within BMPs; the interaction of
groundwater and BMPs (both ponds and infiltration); and the long-term
performance of urban BMPs.

¯ This report only discusses structural BMPs. Well-planned development sites
usually incorporate non-structural BMPs as well. The~e non-structural BMPs
are currently the subject of an ongoing study at COG which will be
available in 1993.

A Current Assessment of Urban Best Management Practices Pege - 2 :
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This report presents a technical assessment on the capability of selected urban 1
best management practices (BMPs) to provide effective control of stormwater quality.

2
The report is intendecl to provide guidance in urban BMP selection for coastal
communities that need to comply with Section 6217(g) of the 1990 Coast~ Zone
Management Reau~horization Act.

While urban BMPs have been applied in several areas of the country for the
past decade (most notably in the mid-Atlantic region), surprisingly little information
Is available about their performance, cost and longevity. Quite simply, the design oi�
urban BMPs is in its infancy, and improved and more reliable designs are constantly
evolving.

As coastal communities develop stormwater quality management pro~am.%
they .must choose a series of BMP options that can reliably achieve water �~uality
goals. This report is intended to answer questions that decisionmakers must ~J~ce in
choosing a particular BMP or combination of BMP options. Those questions are:              2

Can the BMP ~ellably ~move uxban pollu/a~tl=?
The report reviews available performance monitoring data for each BMP and
outlines primary pollutant removal mechanisms. Design factors that known
or suspected to improve or degrade pollutant removal           are

efficiency are noted.
How well doea the BMP operate ove~ time?

The report reviews studies that indicate the longevity of the BMP over time Uand identifies the czitical factors that lead to premature failure.

When and whe=.e i= the BM1~ feaalble?

The use of nearly all BMPs is restricted by a number oir site and land-use
conditions. For each BMP, the report identifies key feasibility factors. In
addition, it describes the      "tent~ai of a BMP for stormwater quantity, urban
reu’ofits, or in ultra-urbanP°areas, use

How much will the BMP co~?
The economics oir urban BMPs are sparsely documented and often depend on
many site-specific factors. To answer this question, the report makes general
observations with respect to the comparative construction and ma~ntenanc~
costs for BMPs. It also outlines differences in design and permitting

.4 Current ,assessment of u,’~an Best Management I~a~.zices                        P,l~e - $
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L
requirements among different BMPs.

Can the BMP be adapted for all coastal areas?

1A frequent concern has been that much of the performance and longevity data
for urban BMPs has been F,.enerated within the mid-Atlantic region, and

2therefore, may not be applicable to all regions of the country. The report notes
factors that may limit or restrict the application of an urban BMP to other
regions of the country with different climates and/or vegetative cover.

Does the BMP have any environmenlal beneflt~ or liabilities?

Urban BMPs often generate secondary environmental impacts at the site. Some
of these impacts can be beneficial (such as the creation of wildlife habitat or
wetlands) and others may be negative. Data b often sparse on negative
impacts, but they can nevertheless be a critical factor in whether a BMP option
is ~le~,~e~, for .a re~i.’on. The report describes significant environmental beneflt~
anu concerns m relation to each BMP option.

What ia noi under~tood about the BMI~t

Despite our experience with many BMPs, many aspects of BMP performance 2
are not well understood. The report lists important gaps in our current
understanding of the limits and capabilities of each BMP option. Further
research to resolve these uncertainties is recommended.

To address these questions, COG staff thoroughly reviewed the extant
literature, consulted with numerous local and state experm around the country, and
analyzed data from ongoing studies. This report represents the conclusions resulting
from that research.

In the report, we review eleven structural BMI~ and make a general U
recommendation for each one on it~ application in coastal areas. The BMPs include:

2I, Extended Detention Poltds¯ Wet Ponds

43,
Stormwater Wetlands
Mu!tiple Pond System~

51 Infiltration T~nches
6. Infiltration Basln~
7. Porous Pavement
8. Sand Filters
9. Grassed Swales
I0. Filter Strips
I I. Water Quality In]el~

A Currenl A_=_~es~rnent of U~)an Best Management Praclices
Page - 6
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EX’I~NDED DETENTION L
PONDS BMP Fact Sheet #1

’ "
Definition

__ 2

Schematic Design of an Enhanced Dry ED Pond System                                       -’~

~: $¢tweler, l~f.

A Current Assessment of Urban Best Management P~ Pa~e - 7

I~i~’~"
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Extended Detenl~’on Ponds                                                     0

Can Extended Detention Ponds Reliably Remove Urban Stormtuater
Pollutants?

Pollutant Removal Mechanisms: Pollutant removal is primarily accomplished
by gravitational settling that is dependent on the detention time and the
fraction of the annual runoff volume that is effectively detained in the pond.
(1)

Review of Monitoring Studies: Six performance monitoring studies have been
conducted to date. (Appendix A) Reported removal for TSS ranges from 30 -
?0 %, but is variable for smaller runoff events. For Total P, removal generally

ranges from 10 - 30 %. For soluble nutrients, removal capability is estimated
as low or negative. For COD, the removal rate ranges from 15 - 40 %. No
data is yet available on the effectiveness of enhanced dry ED ponds.

A Current Assessment of Urban Best Man..~ernent p~                        ~ - 9
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F_..t’tended Detenffon Ponds
L

Factors Influencing Pollutant Removal:

Positive Factom Ne~tive Factom 1
* Six to twelve hours of ¯ Resuspenslon of previously

2detention (minimum) (2) deposited pollutants from the
. Smaller treatment volumes ~e.8. pilot channel of pond floor (2)

05 watershed inches) provide the (5)
best removal rates (3) ¯ Large treatment volumes:¯ Wetlands in lower stage can acceptable ED times cannot be
prevent resus.pension and achieved over the broad range of
augment removal expected storms (6)¯ Use of a micropool to protect the ¯ Difficulty in predicting EDED pond orifice (4) hydraulics (7)

How Well Do Extended Detenh’on Ponds Optrate over Time?                   ~

Failure Rates: Four of six conventional ED ponds were unable to achieve
target detention times for the entire range of storms monitored. Preliminary             --.
field studies in Maryland suggest that most dry ED ponds constructed are
partiai;y dogged and have standing water and/or wetland plants. (8) Man~.           ~
ED ponds were not providing adequate ED for the range of expected runolt
event~

Despite their dogging and short ED times, nearly all the conventional~
ED ponds surveyed were providing at least partial pollutant removal. (8) The ~,Joldest conventional ED ponds to date are ten to fifteen years old.

Factors Influencing Lons~vity: Greater longevity and reduced dogging can
~be achieved by:

¯ Two-stage design, utilizing wetlands in the lower stage (I) ,m~¯ Smaller ED treatment volumes (i.e., avoid two-year ED) (6)
¯ Use of single orifices located within the permanent micropool
¯ Avoidance of concrete pilot channels
¯ Equipping the pond with a drain
¯ Adjustable ED gate valves to achieve target detention times (4)

A Current Assessment 04 Url~an Best Management Pra~X:es
Pa~e - 10
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Extended Detention Ponds L
Where and l~zen are Extended Detenh’on Ponds Feasible?

Contributing Watershed A~ea: In most cases, ED ponds are not practical if 1the watershed area is less than ten ac~es. (1)

Development FeasibiHty: Can be useful for most development situations, but2may not be appropriate in high visibility residential or �ommerdal settings.

Depth to Bedrock: If bedrock is close to the surface, high excavation costs
may make ED ponds lnfea~.~ble.

Depth to Water Table:. If the water table is within two feet of the I~ttom of
the ED pond, it can create problems with standing water and also indicate
potential weUand status.

U~ In Ultra-u~ban Aa’ea~ Fairly limited due to space �ons~alnts.

Retrofit Capability: Frequently used for stormwater retrofits, particularly
within dry stormwater management ponds and at culvert/channel intersections.

2Usually used in combination with a micropool, wetland or permanent !~!. (9)
riO)

Stormwater Manasement ~,apabllity:. Frequently used In combination with
two-year storm control.

What are the Casts Associated with Extended Detenh’on Ponds?

Permitting/Review:. Permitting costs are usually less than other storrnwat~n.
quality pond optiorm.

Construction: Generally, extended detention ponds are the least expensive
stormwater quality pondoption available. The addition of extended detention
to conventional stormwater detention fadLities adds zero to twenty-five percent
additional cost.

Maintenance-. Estimated to be three to fve percent of construction cost each

ED control device;            t eanout m me ~ower stage. The ED pond
has the highest routine maintenance burden of any stormwater quality pond
system, due to mowing and clogging problems.

A Current A_~_~_ssment of Ut~oan Best Ma[~agement Pr~,~s                      I~ - 11          f~
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Extended Detention Ponds L

Can Extended Detent~’on Ponds Be Easily Adapted for All Coastal Areas?

The basic ED pond can be adapted f?r .use in mo~.t coastal areas, particularly
if micropool, wetland or permanent pool zeatures are incorporated into the basic
design.

However, the size of the ED treatment volume and the selection of the target
detention time must be established locally based on the annual rainfall/runoff
frequency relationship for a ~8ion.

What are the Environmental Concerns and Benefits of Extended
Detenh’on Pond~?

Pmltlve Impat~

¯ Extended detention b the best technique available for redudng the
,frequency o.f .b~. nkfull and su.bbanklull flooding events, and thereby
~ very usetui tn protecting oownslxeam channels (I)

¯ ED ponds can create both terres~al and aquatic wildlife habitat with
appropriate pondscaping and vegetation management

¯ They are less hazardous than other stormwater quality ponds with
deeper permanent pool~

Negative Impac~

¯ ED ponds can contribute to downstream warming if pilot channels
are not shaded (high delta-0 (12)

¯ Improper site ~election can create wetland, f~st and habitat conflicts
(13)

¯ Poorly maintained ED ponds are not popular with adjacent resident~
(14)

~3ry" ED ponds can create mosquito breeding conditions and other
nuisances

A Current ,4.s..~e_s_.~nent of Urt~an Best Management ~                     P,~e - 12          ~
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What is IVo..~r Known about ~tended Det~h’on Pon~?

Although the ED ~nd ~ a well~b~h~ BMP, ~ ~infi~ 1~main. ~ ~clud~

* ~e ab~i~ ~ ~tenfly a~ieve ~rget de~nfion ~m~ ~ ~e
2broad range of ex~

hy~i~c/hydrauHc d~i~ m~e~ ~d e~fing ~ ~nt~l de~

* ~e abiHw ~ p~i~ (~d adj.0 ~a~nt voi~ ~d detention
fim~ ~ ~t p~t~ do~~ ~e~

~ ~e ~ of ~nic cl~ng ~ ED ~ on ~e~ long-~

2
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Wet Ponds                                                         L

Capsule Summary:

Pollutant Removal Capability: Conventional wet ponds provide moderate to
high removal of both particulate and soluble urban stormwater llutants.
Reliable removal rates can be achieved with pool sizes ranging fromP~0.5 to 1.0
inches of runoff per impervious acre.

Longevity: Well-designed wet ponds can function for twenty years or more
and very few conventional ponds have ever failed to provide some water
quality benefit. Performance will decline over time, however, unless regular
sediment cleanout is undertaken.

Feasibility:. Wet ponds can be utilized in both low and high visibility
development situations if contributing watershed area is greater than ten acres
and/or a reliable source of haseflow exis~

a~vimnmental Concerns: If located improperly, wet ponds can have severalverse environmental impacts, including downstream warming, trophic shifts,
and a slight risk of poor quality pond effluent during dry weather. Local
!m~.acts include possible wetland and forest destruction, and slight risks of
sediment and/or groundwater �ontamination. For larger wet ponds, sacrifice
of upstream channels is a concern.

Environmental Benefits: An enhanced wet pond can be an attractive
landscape and community feature, and create warm-water fishery, waterfowl
habitat and wetlands in the urban scene.

Costs: Wet pond costs are twenty-five to forty percent greater than those
reported for conventional stormwater detention. Maintenance �o~ts range from
three to five percent of construction costs annually.

Adaptability:. Wet pond designs are not useful in arid regions where
evapotranspiration significantly exceeds precipitation on an annual basis. Also,
the size of the pool will need to reflect the prevailing climate and runoff
frequency for a particular region. Ponds can be used in colder northern
climates, but their performance declines slightly during ice and snowmelt runoff
conditions.

Maintenance Burden: Wet ponds have a modest maintenance burden,
consisting primarily of inspections, mowing of the embankment and buffers,
and removal of trash and debris from the forebay.

Gurrant .a_~_~__~_emeal o! u~oan Best Mana~emea¢ ~                         P~ - 16
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Can Wet Ponds Reliably Remove ~Irban Storm~uater Pollutant$P

Pollutant Removal Mechanisms: Achieved by gravitational sepling, algal
s~ttling, wetland plant uptake and bacterial decomposition. (15) The degree of
pollutant removal is a function of pool size in relation to contributing

(6) ...... - ,~,,~�~n u.~ ~o ~.u men m runo, per contributing water~he~l area.

Review of. Monitoring Studies: The polUutant removal capability of
2mC°~nvi~°nn~al,,,,wf~t~.l:~.nd_s..~i,s:__w...e!l d..o~umen!.ed .w.ith_ over twenty performance

;, ,,, pu~i.~,,uon. ~,’~ppenaLx ,~1 Keported sediment removaltypically ranges from 50 - 90 %. Total phosphorus removal ranges from 30 -
90 %. Removal of soluble nutrients ranges from 40 - 80 %. Moderate to Idgh           ~
removals of trace metals, coliforms and organic matter are frequently reported.



Factors Influencing Pollutant Removal:

Positive Factors                        Negative Factors

* Pretreat~nent by sediment * Small pool size (15)forebay (16) ¯ Waterfowl populations (17)¯ Permanent pool, 0.5 -1.0 * Short-circuiUng andinches per impervious acre turbulence (18)treated (6) ¯ Sediment phosphorus release¯ Fringe wetlands ¯ Extremely deep pool depths¯ Shallow wetlands and/or ( > than |0 feet)extended detention Inay ¯ Snow’melt t~nditionl and/orimprove removal efficiencies Ice (19)(14)
¯ High length to width

ratios

How Well Do Wet Ponds Operate ouer Time?
Fmao~sH~treweRt att~oeSr~dsl a~rarlei ,m!.’._n~a~r)_. ’_.- field ~men~ of conventional wet ponds indicate that

.. !~, .. e ~uncuo_nmg as oesignea and few, if any, have actually failed. (8)

et ponus are still operating effectively fifteen years after

 ,aom umuencu,s S.ons,  .
¯ Sediment ~’ebay (6)
¯ Regular (2 - 5 year) sediment clean-oul~
¯ Reverse-slope pipes (4)
¯ On-site sediment disposal area
¯ Use of concrete riser/barrels rather than corruKated metal pipe
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IN?:ere and When Are ~Vet Ponds Feasible?

Contributing Walc.J~hed Area: Contributing watershed areas greater than ten
acres and less tha, one square mile are generally suitable for wet ponds.

Development $1t,.~tlons: Very useful in both low ~nd high visibility
commercial and residential development appllcation~

Baseflow: Dry-w~ther baseflow is needed to maintain pool elevations ~nd
prevent pool stagw, tion.

AvaiJable Space:. Wet ponds and ~a. ated buffer/setbacks can consume from
one to three perce,i of total site    .

Downstream Imp~ct~: Wet ponds may not be advisable in cold water trout
streams and may ~ reate weUand, forest and/or habitat cot~llct~.

Use in Ultra-urbjtt Aaea~ Use in ultra-urban areas If fairly limited due to
space constraints, t,ut can provide an am’active urban amenity if open space
or parkland Ls available.

Retmfl! Capabllitt~ Occasionally used for stormwater retrofits, particultrly
within dry stormw~ter basins. (20) Often used in combination wit~ wetlands
or extended detenlton treatment techniques.

Stormwater Man~,~emen! Capability:. Most wet ponds can provide two-year
stormwater quantity control, in addition to quality control

What are the Costs/tssociated with Wet Ponds?

Permittins/Revtew~ Wet ponds require numerous permits and approvals,
including weUand, permits, water quality certifications, dam safety, sediment
~an_d._erosion. c~.n.tr,! P _la__ns__ _,. and .watenyay. permits. In.some cases, permittin~
cu~s may nvaJ ae.,~n �osta aria may ~eacl to a determination that a wet pon~
cannot be used at the site.

Construction: Litt/~ recent cost data is available for wet ponds. Earlier studies
estimate that the ~,ddition of a permanent pool to a stormwater management
facility can add twenty-five to forty percent to total construction costs. (11)

_J

R0056357

,(



V
0

Wet Ponds L
Maintenance:. Estimated to be three to five percent of construction cost per
year. (11) (21) Mowing and sediment clean-removal are among the most costly 1maintenance ac~vities. Ponds have a demonstrated positive impact on the
value of adjacent land.

2
Can Wet Ponds Be Easily Adapted for All Coastal Areas?

The basic wet pond design is fairly adaptable to most regions of the country;
however, problems may be encountered in climatic regions that:

¯ experience extremely long periods oi~ dry weather
¯ have high evaporation rates
* undergo long periods of cold weather during which the pond is frozen
¯ experience low rainfall
¯ cannot sustain adequate vegetative cover in contributing wate~hed~.

Criteria for sizing the permanent pool should ~eflect the prevailing runoff
h~quency spectrum within a re, ton

W~at are the Environmental (’.oncerns and Benefits of Wet Ponds?

Positive Impact~

* Creation of wetiand lreatu~s

¯ Creation of aquatic and terrestrial habitat (particularly for waterfowl)

¯ Creation of * warm-water fishery

o High community acceptance and landscaping values (14)

¯ Pollutant removal and downstream channel ~n

¯ All studies to date indicate that pond sediments meet sludge toxicity limits
and can be sa~ely landf’dled (23) (53) (54)
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Negative Impacts:

¯ Dow’nstream warming (12)

¯ Upstream channels are heavily impacted when wet ponds serve large2drainage areas ( ¯ 2~ acres) (13)

¯ Potential loss of wetlands, forest and floodplain habitat associated with poor
site selection for the pool (13)

¯ Downstream shifts in ~’oph~c status (24)

¯ Limited r/sk of ground water quality Lmpacts over the long term; all
studies to date indicate that wet ponds do not significantly contribute to
ground water contamination (25)

¯ Potential hazard for nearby res/dents

2
l~rhat is ~ Known about Wet Pon~Is?

Few fundamental uncertainties exist with respect to wet ponds. More research
may be needed in the folJowing areas:

¯ sediment nutrient release within ponds over the long term

¯ uptake of trace metals by biota (particularly £’mh)

¯ downstream impacts of ponds

Current Assessment of UrOa~ Best Management Pracbces P~ge - 2I
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Storrnwater Wetlands

Capsule Summary:

Pollutant Removal Capability: In ~eneral, conventional stonnwater wetlands
have a high pollutant removal capability that is generally comparable to that
of conventional wet ponds. Sediment removal may be greater in well designed
stormwater wetlands, but phosphorus removal is more variable.

Longevity: Well-designed conventional stormwater wetlands should function
for many years, but very few storrnwater wetlands are yet ten years old.

Feasibility: Enhanced stormwater wetlands can be applied to most
development sitoations where sufficient baseflow is available to maintain water
elevations.

Environmental Concerns: If located impropeHy, the construction of stormwater
wetlands may impact existing forests and natural we, lands; shallow wetlands
can also con~bute to downstream warming.

Environmental Benefits: With careful design and buffers, enhanced stormwater
wetlands can o’eate unique and valuable habitat for waterfowl and wildlife in
the urban scene.                                                                        ) ----.

Costs: Construction costs for stormwater wetlands have not been systematically
analyzed, but are expected to be marginally higher than wet ponds.
Maintenance costa may average three to five percent of consl~’uction costa

Adaptability:. Enhanced stormwater wetlands can be adapted for most regions          ~,~
of the �ountzy that are not excessively arid.

Maintenance Burden: Stormwater wetlands require greater maintenance in the
f’~rst three years to establish the marsh. Thereafter, the maintenance burden is
sindlar to other pond systems.

Current Assessment of Urban Best Management Practices Pa~e - 24 :
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Can Stormwater Wetlands Reliably Remove Urban Stonnwate~
Pollutants?

Pollutant Removal Mechanisms: Wetlands remove pollutants through
gravitational settling, wetland plant uptake, adsorption, physical filtration and
microbial decomposition. The degree of pollutant removal is a function of
aquatic treatment volume, surface area tO volume ratio, and the ratio of
wetland surface area to watershed area. (16) (26) (27)

Review of Monitoring Studies: Eighteen studies of the performance of
conventional natural and constructed wetlands are available. (Appendix A)
Removal rates are generally comparable to those reported for conventional wet
ponds of similar treatment volume; however, sediment removal rates are often ~slightly higher and nutrient removal rates are somewhat lower. Some cases of
negative removal for ammonia and ortho-phosphorus were reported. Overall

~]~performance is greatest during the growing season and lowest during the
winter months. (28)

Factors Influencing Pollutant Removal:
(m/

Positive Factors NeKatlve Factors

6¯ Constant pool elevations (6) ¯ Low removal rate during non-
. Range of microtopography within growing season (29)

6

the wetland (6) ¯ Concentrated inflows (28)¯ Sediment forebay (16) ¯ Wetland area less than two¯ High surface area to volume percent of watershed area
ratio (28) ¯ Sparse wetland cover (5)¯ Constructed wetland performs ¯ Ice cover or snowmelt runoff (19)
better than natural wetland

¯ Adding greater retention volume
and/or detention time to the
wetland (26) (28)

Current A~Pss,~-,ent of Urban Best Manag~vT~tnt I~..~s                         P~ge . 25
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How Well Do Stormwater Wetlands Operate Over Time?

1
_m_ ost conv.ent~o.nal .sto.rmwater wetlands have persisted over 2’-I    y anu coverage ol weuana plants may not be optimal for pollutant

removal. It should be noted that few siormwater wetlands meet the strict success
criteria for wetland mitigation, but they are not intended to do so.

Factors Influencing Long~flty:

¯ Sediment lrorebay
¯ Ability to regulate water deptl~
¯ Reinforcement plantings (6)
¯ Selection of an experienced wetland �ontractor ~or design (27)

IArhere and IArhen are Stormwater Wetlands Feasible?
2Contributing Watershed Area: Stormwater wetlands can be used in

water~heds ~ small as five acres; however, these pocket wetlands can create
~nuisances and are hard to mainlaln. (8)

Prt, sence of Baseflow: To maintain a constant water level, it is often necessary
ito have a reliable dry-weather baseflow to the wetland or a groundwater

supply,
r~

Permeable Soils: It is difficult to establish wetlands at sites with sandy soils,
Uhigh soil infiltration rates or high summer evapotranspiration rat~.

Available Space:. Because of their shallow depths, stormwater wetlands can
6co.n.sume..two to three times the site ~ea compared to other stormwater quality

opt~o.ns ~m some cases, as much as hve percent of total site area). The land
~requirements of stormwater wetlands can be .sh.arply red.uced by partially

substituting vertical extended detention storage ~or horizontal wetland storage.
~

Use in Ultra-urban Areas: Limited due to space constraints; however,
pollutant removal can be obtained by modifying existing deg~’aded urban
wetJands for stormwater control.
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Retrofit Capability:. The addition of wetland features to older dry stormwater
basirts is an effective retrofit technique. (28) Many , fio =ft.. 1combination of extended detention, wetlands and a permanent pool

Stormwater Management C.apabHity:. In most cases, stormwater detention can
2be provided in stormwater wetlands.

What are the Costs Associated with Stormwater Wetlands?

Design: Typically, design costs for wetland systems are slightly higher than
for other ponds due to the need for environmental analysis of the proposed
wetland site and the need for specialized planting techniques.

Permitting/Review: Wetland creation may require a 404 perm/t in some
circumstances, thereby establishing a protected jurisdictional wetland. It is
extremely difficult to construct a stormwater wetland within an existing natural
wetland. (30)

2Construction: Very little systematic cost data is available for the construction
of stormwater wetlands. (21) The prevailing viewpoint is that stormwater
wetland construction costs exceed those of wet ponds due to the more complex
grading and wetland planting costs. Also, stormwater wetlands ma~, require

~
more space than other pond systems, thereby driving up land acquisition costs.

Maintenance:. No reliable maintenance cost data is available. It has been            ~
assumed that maintenance costs are _c~_m.parable to those of other pond systems
over the long term. (6) However, cv~ts may well be higher in the first few            ~m~
years after construction due to difficulties encountered in wetland establishmentand the possible nt~d for reinforcement plantings.                                   6
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Like other pond systems, the basic stormwater wetland design can be adapted
to other regions of the country; however, alternative designs may be needed in

2northern regions with short growing seasons and hard winters. Conversely, regions
with low rainfall, high evaporation and frequent droughts will require extensive
modifications to the basic design in order to maintain the marsh system.

More information is needed on acceptable wetland plant species and on optimal
depths for diiferent areas of the country. Also, some regions may not have local
wetland nurseries to supply wetland plant stock.

What are the Environmental Concerns and Benefits of Stormwater
Wetlands?

Positive lml~

¯ Stormwater wetlands can provide an excellent urban habitat for
wildlife and waterfowl, particularly if they are surrounded by a buffer
and have some deeper water area (14) (26)

Negative Impactt:

s Possible impact on wetland biota from trace metal uptake (28)

¯ Stormwater wetlands have a positive deita-t (12)

¯ Construction may adversely impact existing wetland or forest areas (6)
(30)

* Possible takeover by invasive aquatic nuisance plants (e.g., loosestrife,
cattails and phragmites) (31)

¯ Bacterial contamination if waterfowl populations become very
dense (17)

Current A_~_~_ssrnent of Utt~an Bast Management Pr’m,.~v.~                        ~ - ~8
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1
Defin ilion 2
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Multiple Pond Systems

Multiple pond systems (MPS) have evolved as a common approach to provide             ’I
stormwater quality control over the past five years. Mrs is a collective term for a
wide variety of approaches to stormwater pond design. While many aspects of their
design are unique and site-specific, they do share several common features:

Redundancy: The MPS designs emphasize the use of multiple treatment
mechanisms (such as a permanent pool, extended detention, wetlands, with/n
a pond or series of ponds), rather than a single method of treatment. The
redundancy helps to improve both the level and reliability of pollutant removal
provided by the pond system.

FlexibiIlty: Because the location and allocation of treatment mechanisms Is not
rigid, the designer of an MPS has a great deal of flexibility in responding to
site-specific conditions. Additionally, the flexibility enables the designer to
minimize or avoid negative environmental impacts that can be created by single
ponds.

Complexity: MrS are inherently more complex in design than single treatment
ponds. Typically, MPS systems have more sophisticated hydrologic control
devices that are targeted toward different patterns of the annual runoff
frequency spectrum. In addition, some Mrs have interconnected cells within
a pond.

Pollutant Removal

As shown in Append.ix A, manyMPS are reported to provide incrementally
higher and more consistent levels of urban pollutant removal in comparison to single
treatment systems. This improvement is due to a number of factor~

Multiple-<ell Pond~ Studies have shown that multiple cell ponds tend to have
incrementally higher levels of pollutant removal when compared to single cell
ponds. (32) The superior performance of multiple cell ponds can be attributed
to a longer flow path, possible reductions in short circuiting, and ino’ea.ses in
retention time.

Wet Pond/Wetland Sy~teJa~ MPS that utilize a wet pond cell leading to a
wetland cell have been reported to be very effective in removing pollutants
from urban runoff. (19) (28) (3,3) (34) The wet pond cell is apparently very
effective in pret~eal~ng the incoming runoff; it also reduces its velodty and
distributes it more evenly acrc~ the ma,-sh.
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Extended Detention/Wetland Systems: Wetlands are believed to improve the

1effectiveness of conventional extended detention (ED) in several ways. The
plants help to stabilize deposited sediments, take up nutrients, and create more
ideal settling conditions. The extent of the improved pollutant removal 2aitributable to ED-wetland systems is not well documented, however. Four
performance studies of ED-wetland systems have been reported (see Appendix
A), and these indicate moderate to high removal of paniculate pollutants, and
low to moderate removal of soluble pollutants. However, all four systems that
were studied had inadequate treatment volumes to provide for optimum
pollutant removal (0.08 to 0.15 inches of runoff per contributing acre).

Wet Extended Detention Ponds: The wet extended detention pond .~.ystem ha~
been projected to have higher and more reliable pollutant removal man a wet
pond or an ED pond acting alone. This superior performance is due to the
role of the pool in acting as a barrier to resuspension and the role of ED in

.. increasing retention times for the full range of storms. (4) l../mited monitoring
conducted to date (studies 33 - 34 in Appendix A) support this contention.

2
Lon it :

The longevity of MPS is expected to be at least comparable to conventional~:)nd systems. Often, one treatment storage component can be used to protect the
long term capacity of another component. For example:

i~.n~.ng~s~vun.t~let P.ond/~..etJand .Syst,ems: The wet pond cell traps the majority of the
¯ there.vy p~re~..rving trealment capacity in the wetland and

g pmnum water aepms.

Dry Infllter Systems: The plunge pool, grassed swale and filter cloth provide
excellent pretreatment of runoff before it enters the trench, thereby enhancing
its longevity. A dry infilter pond has been operating with only minor clog&ing
for over six years in Maryland.

All Multiple Pond Systems: The basic design of all MPS has two features that
promote greater longevity for ponds. The first is the subsurface reverse-slope
pipe used as the hydrological control device. This design feature greatly
reduces dogging. The second design feature is the forebay, or wet cell, wldch
concentrates sediment deposition in an area where it can be easily removed
without disturbing the entire system.

Cunent Assessment of UFoan _P-e_~ Management ~ Page. ~

I~
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Feasibility:

MPS are generally subject to the same feasibility requirements associated with
conventional pond systems.

Enuironmen tal A ttribute$:

The flexibility of MPS enables the designer to minimize or avoid many
secondary impacts commonly associated with ponds. The ability to allocate treatment
storage components, or locate them in series can aid the designer in "fingerprinting"
the MlX3 to avoid disruption to forests and wetlands. Similarly, by allocating less
storage to the permanent pool (and more to ED), one can reduce the potential delta-
t of the pond. in addition, by combining wetlands with conventiona| wet ponds or
extended detention p.onds, it is possible to significantly enhance the habitat value.
Finally, by adding ED to wetlands or wet ponds, one can provide a greater desree
_ofo_d~ow~ns.tream ch~..n.ne.] p.ro!e.ctio...n._ Some o~ the comparative attributes of alternative
p no aeszgns are musn’azea In lable I.

Co$~:

Due to the wide variety of designs, it is difficult to accurately, project the
construction costs associated with MPS. In most cases, they will be incrementally
higher than conventional Pond systems, if only because of their more complex desigr~
However, costs can be somewhat reduced if extended detention is used ~ a partial
substitute for more expensive wet pond or wetland storage.

A dap tnbi li hj:

MPS are adaptable for use in most regions of the country. In arid or
extremely cold regions,, more of the total storage in the MPS should be devoted to
extended detention.

Maintenance:

MPS have a maintenance burden similar to that of conventional Pond systems.While the MPS may have more complex operation (e.g., adjustment of valves), their

Current A~_=es_.~nent Of Url~an Best Managj~-~nt Pracf~es                          P,~e . 36
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desifFn tn~orporat~ numerous featur~ that can reduce routine and non-routine
maintenance (e.g., mowing and sediment removal). 1

2

2

Current Asse~srnenf of UrDan Best Management Practices                         Page - ;~7            -~.
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1
Definition

Schematic Design of ~ Conventional Infiltration Trt,~ch
2

Current ~-_~se_ssment of Urban Best Management r"~=~;~CeS                         Pa~e . 35
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Infiltration Trenches

CaFsule Summar~l:

Pollutant Removal C~pability: Although actual performance data on
conventional infiltration trenches is rare, trenches are believed to have
high capability to remove particulate pollutants and a moderate
capability to remove soluble pollutants.

Longevity: Thus far, conventional trenches have proved to have short
Life spans. Slightly over half partially or totally fail within five years of
construction. Longevity could be g~eatly improved through the
utilization of enhanced trenches (i.e., runoff pretreatment, better
geotechnical evaluation and regular maintenance).

FeasibIIlty: The application of trenches, Like other infiltration practices,
is severely restricted by soils, water table, slope and contributing area
conditions. These conditions must be carefully investigated in the field
before proceeding with design.

Environmental Concerns: Concerns persist ¯bout the possibiLity ol
groundwater contamination by trenches. Studies to date do not indicate
¯ major risk, but have noted migration of nitrate and chlorides.

En.viro.run.e.nt.al Benefi~ The widespread use of infiltration in ¯

may not be realized in practice, however, given the short lifetimes o~
conventional trenches.

Costs: While infil~’ation trenches are more cosily than pond systems in
terms of cost per unit of runoff treated, they are ¯ cost-effective option
for smaller sites where ponds cannot be applied.

Adaptabi/ity: The widespread use of infiltration trenches may be limited
in colder or more arid climates and in regions where soils ~re
predominantly clays or silts.

Mainten.mce Burden: To enhance longevity and maintain performance,

maintenance.      ~nvenuona~ trenches ao not appear to be ~tlarly
maintained in the field and thus many will require costly rehabilita~on
or replacement to maintain thei~ function.

Current A_=~=e_ssment of Urban Best Management Practices                         Pa~e . 40
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Can Infiltration Trenches Reliably Remove Urban Stormwater l~ollutant$?

Pollutant Removal Mechan~m~ Include adso~fion, ~training
~ob~al d~m~s~lion in the ~U ~low ~e ~ench and ~applng
part.ate matter wi~in pre~ea~ent areas (i.e., gra~ filter s~i~, s~p

2pi~ and plunge ~is). (1)

Review of Monltodng Studie~ Ve~ few smdi~ mo~to~g ~e
~rfo~an~ of ~nven~onal infiltration ~enches have ~n ~ndu~
to date. (21) Es~mates of ~o~an~ have ~n ~fe~ from stu~
of rap~d i~iltrafion land wastewater ~ea~ent syste~ or by m~el~g.
(1) (21) For ~ment removal, rat~ ~ ex~ of ~ % are dt~ ~or
ph~pho~ and ~Vogen removal, ~e rate b ~mat~ at
Removal rat~ for ~a~ metals, ~fi~o~ ~d orgaNc mater
~fimat~ at ~ %. ~wer rat~ are ex~ ~or ~ate, ~odd~ and
~lubie ~ace me~, parfi~arly m ~dy ~ (~) (~)

U
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Factors Influencing PoLlutant Removal:

Positive Factom Negative Factors I
¯ Bank run or washed s Sandy ~oils P~

aggregate ¯ Trench dogging¯ HQ}h organic matter and loam ¯ High water table
content of subsoil (35) ¯ Long de-watering times (8)¯ Capture of a large fraction of
annual runoff volume

¯ Effective pretreatment system,
e.g., a sump pit (20)

How Well Do Infiltration Trenches Operate over Time?

Failure Rates: According to data from Maryland, about one in five
conventional trenches fails to operate as designed immediately after
construction; furthermore, barely half of all conventional infiltration trenches
operated as designed after five years. (Many of these had become partially or
totally clogged.) Based on these data, it would appear that conventional
trenches have a design life-span of less than five years without adequate
pretreatmenL

A second study of infiltration trench longevity in Maryland indicated
that approximately fifty-five percent of trenches are not operating as
designed. (8) According to the study, one-third of the trenches were
partially or totally dogged; another twenty percent had significant inflow
problems. The oldest trench surveyed was five years old.

Currenf Assessmen~ of Urban B~sl Msnagernenf ~                        P,l~e - 42
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Factors Influencing Longevity: The relatively short life span of conventional
trenches could be significantly increased by the following:

1
* Field verification of soil infiltration rates and water table location (8)

2¯ Use of pretreatment systems that provide some degree of storage
(e.g. sump pits, swales with check dams, plunge pools) (8)

¯ A layer of filter fabric one foot below surface of trench (1)

* Use of a sand layer rather than filter fabric at the bottom of a trench (8)

* Avoiding construction until all contributing watershed disturbances
and construction activities are completed (39)

.    Rototilling of trench bottom to preserve infiltration rates (8)

Where and When are Inf!ltrah’on Trenches Feasible? 2
Soils: Trenches are not practical in soils with field-verified infiltration                   "~"
~rat.es of_ less than I/2" per ho.ur. (Soil borings should be taken well               3
velow the proposed bottom ot the trench to identify any restricting
layers.) (39)

Area: Maximum contributing drainage area to an individual trench ~ :’
should not exceed five acres. ~j t

Slope:. The effectiveness of surface trenches is sharply reduced if slopes               8

are greater than five percent.

Depth to Bedrock and Depth to Water Table:. Three feet of clearance
from bottom of trench is recommended.                                        2

Sediment Inputs: Conventional trenches may not be advisable on sit~
expected to provide high levels of sediment input.

Use in Ultra-urban Areas: Very limited due to unsuitable soils.

Retrofit Capability:. Very limited due to unsuitable soils. (10)
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Stormwater Management Capability: Some trench designs can provide
stormwater quantity requirements; however, most trenches function only

1as water quality BMPs.

IArhat are the Costs Associated with Infi’ltrah’on Trenches? 2
Permitting/Review:    Relatively minor permitting and review
requirements at present. .An.. E,PA. groundwater injectio_n permit0
however, may be required in me zuvare. Moreover, significant costs
may be incurred conducting IReotechnical and soils investigations to
determine the feasibility of infiltration at the site.

Construction: On a unit of runoff per volume treated basis, infiltration
trenches are not as cost-effective as pond systems; however, ponds
cannot be used in small watershed areas. (11) Trenches are usually
more cost effective than sand filters. (21)

2Maintenance: Very limited data is available on the long-term maintenance
co~ts associated with trenches. (21) Field studies indicate that regular               --~
maintenance is r.ot being conducted on most infiltration trenches. (8) Sixty to
seventy percent of trenches inspected were found to require maintenance. Few,            ~
if any of the trenches inspected in the field, appeared to ever have been
maintained. (8)

Routine maintenance activities should include inspection and maintenance            ~
of the pretreatment system. Based on the longevity statistics for conventional            U
trenches, trench replacement or rehabilitation may be required every ten years.The cost of this may be equal to the initiai construction ~st.                          8

Current Assessment of Url3an Best Management Praclk~$                        P,l~e. 44
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Can Infiltration Trenches Be Easily Adapted for All Coastal Areas?

Trenches may not be easily adapted to perform in:

¯ regions with long cold winters and deep freeze thaw
levels

¯ more arid regions with sparse vegetative cover in
upland areas that might contribute high sediment levels

¯ regions where groundwater is used locally for human

¯ regions with day or silty soils

What are the Environmental Concerns and Benefits of Infiltration
Trenches?

¯ Groundw,tter recharge

¯ Reduction In downstream banldull flooding even~

Ne~atlve

¯
onSlightsoilt°o:mditiomm°derate risk ol~ groundwater contamination depending

¯ No habitat is created

¯ High faiJ~re rates of conventional trenches sharply limit the ability
to meet stormwater and water quality goals at the watershed scale

!
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What is No_.__t Known about Infiltration Trenches?

1¯ The most effective pretreatment system(s) to protect infiltration
capability over the long term

2¯ The pollutant removal performance of t~nches in sandy soils near
the water table

¯ The performance of trenches in subfreezing weather and during
snowmelt runoff conditions

" Maintenance programs and schedules that can be developed to
~mprove trench performance

" Further development of experimental methods to accurately measure
soil ird’iltration rates is also needed

2

U

Current A-_~__~__.e~nenf of UYoan Best Management ~                         Pa~e . 46
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$¢he~ati¢ Design of an Infiltration Basin

t

¯
Side View

V~lve
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Infil~aHon Basins

Pollutant Removal Capability: No performance data on infiltration basins b
available; however, they are presumed to have the same general removal
efficiencies reported /or infilt:ation trenches: high removal for particulate
pollutants and moderate removal for soluble pollutants.

Longevity: lrff’dtration basins do not have long li~e span3. Sixty to one
hundred percent of basins studied could no longer ex~iltrate runoff a~ter Jrive
years. Major design refinement and site investigation will be required to
achieve sufficient longevity.

Feasibllily: The application of basins is restricted by numerous site factors
(soiLs, slope, water table and contributing watershed 8rea).

Environmental Concerns: The greatest environmental concern relative to
lnliltration basins is the fact that their environmental beneJ’its may not be
realized due to widespread irailure. Groundwater contamination is ~requently
cited as 8 risk, yet studies to date indicate that poJlutant rrdgl"atton is very

Envir~nmental Benefl~ When infiltration basins work, they can replicate ’
predevelopment hydrology more do, ely than other BMP options. Basins also
provide more habitat value than other inf’dtration systems (but less than pond
systems).

Costs: An attractive feature of infllu’ation basins is their cost-eHectiveness, r~
They are pro~.~.’ted to cost only ten to twenty percent more than dry detention ~,~
ponds; however, the cost of an improved infiltration basin may be much

Adaptability~. Infiltration basin may not be applicable in areas of cold winters,
arid growing seasons or impermeable mils,

Maintenance Burden: Regular maintenance activities apparently cannot prevent
rapid clogging of infiltration basins. Once clogged, it has been very difficult
to restore their original function; thus, many have been converted to retention
basins or wetlands.
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Can lnf!’ltral~’on Basins Reliably Remove Urban Stormwater Pollutants?

Pollutant Removal Mechanisms: As with other infiltration systems, removal
is accomplished by adsorption, straining, and microbial decomposition in the
basin subsoils as well as the txapping of particulate matter within pretreaiment
areas. (1)

Review of Monitoring Studies: No actual performance data is available to
evaluate the pollutant removal capability of infiltration basins. (21) Estimates
have been inferred from studies of rapid infiltration of land-applied wastewater
effluent and from modeling studies. (1) Removal efficiencies are presumed to

2be high for particulate pollutants and moderate for soluble pollutants. Lower
rates are expected for nitrate, chlorides and soluble trace metals, particularly
in sandy soils. (25) Actual pollutant removal is projecled to be related to the
proportion ot the annual runoff volume successfully exfiltrated into the subsoil.

Factors Influencing Pollutant Removal:

Positive Factors (8) Negative Factors
(m~" Forebay ¯ Basin clogging¯ Short dewatering times ¯ High water tables

8
¯ Back-up underdrain systems ¯ Clay and silt soils¯ Small contributing watershed ¯ High sediment inputs¯ Dense vegetative cover ¯ Large contributing watershed

8

¯ Non-concentrated flow area
¯ Long dewatering times
¯ Algal growth
¯ Large depth of standing water

(8)
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How Well Do Infiltration Basins Operate over Time?

FaiJure Rates: The failure rates for infiltration basins in the mid-Atlantic region 1
range from sixty to one hundred percent in the first five years, according to

2
two recent studies. (36) (37) (8) Up to fifty percent had failed shortly after
construction. The primary reason for failure is clo~,ing. Of twelve basins in
Maryland, none were able to exilic’ate runoff after five years. (8) These basins
had an average sLandmg water depth of one foot.

Astonishingly, all these basins were partially covered by wetland
vegetation and/or algal mats. The basins had become defacto-retention ponds;
some sixty percent were still providing partial water quality treatment. About
twenty percent of infil~’ation basins studied in Maryland have been retrofit into
pond systems~ (36)

.Fa_,cto.~..,i_nflu_e~nc~m8..Long_evit,y: ..Cle.arly,, c~. trent infiltration basin designs do
,u~ lx-nurm auequa~eiy. ~ ne tol~owmg tactors appear to contribute heavily to
improved life-span/or infiltration basins (8): 2

¯ Shorter dewatering rate (24 hours rather than 72 hours) -~.
¯ Pretrealment l~orebays to control sediment inputs

3¯ Small contributing watershed areas

¯ ShaJlow basin depths (standing water appears to promote soil ~
compaction) (,j

¯ off-line designs that bypass large storms and sediment inputs

8¯ More efficient dewatering mechanisms in basins (e.g., stone trenches
rather tha~ soi!)

¯ Careful geotechnical investigation of soil conditions prior to
excavation (40)

¯ Use of sand as a surface layer in the basin

¯ Installation of underdrains into the basin

R0056385



V
0

Infiltrah’on Basins                                                  L

It is difficult to determine whether the design changes, as provosed
above, would achieve sufficient ~on.gevity.. Local communities should b~
cautious in promoting infiltration v,~ms untih

¯ the longevity and performance of the new generation of infiltration
basins is adequately demonstrated

¯ the basic infiltration basin design is readily convertible into a
retention basin.

Where and When are Infiltration Basins Feasible?

Soils: Basins are not feasible at sites with field-verified sol] Infiltration rates
of less than 0.5 incheslhour. Soil borings should be taken well below the
proposed bottom of the basin to identify any restricting layers. (39)

Contributing Watershed Area: Normal contributing drainage area ranges from
two to fifteen a~’es. Larger drainage areas are not generally recommended.

Depth to Bedrock/Seamnally High Water Table:. Minimum of thr~ feet.

Pretreatment: Basins are not recommended unless upland sediment inputs can
be pretreate~L

Land Use:. Some caution should be exercised when applying a basin in a
watershed with a risk of chronic oil spills.

Retrofit Capability: Not recommended. {20)

~er management oetennon, Put it is not generally recommended.

Current Assessment of Ur’oan Best Manaoernent ~
~ - 51

I ~ "
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What are the Costs Associated with Infiltration Basins?

1Permitting]Revlew: At present, infiltration basins have few permitting
problems, but there may be a need in the future to secure groundwater 2in~.’ction permit. Basins should not be approved until soil and water table
behavior have been confirmed at th’~"~ite through geotechnical investigation and
a sound and redundant runoff pretreatment system has been devised.

(~onstruciion: Construction of infiltration basins has been estimated to cost ten
to twenty percent more than a conventional dry stormwater pond; however,
the design improvements needed to enhance basin longevity may significantly
escalate cost figures. (1)

Maintenance: Regular maintenance for effective infiltration basins is estimated
to .be about five percent of initial construction cost; however, the actual
matntenance cost of current designs is much higher, reflecting rehabilitation into
retention or ED ponds. (11)

2
Can Infiltration Basins Be Easily/Adapted for All Coastal Areas?

Infiltration basins are not widely recommended for other coastal area~            3

outside the Mid-Atlantic region, until sufficient longevity can be demonstrated.
In addition, basins may fare poorly in:

¯ regions with long cold winters and snowmeltlfreeze thaw conditions
J~

¯ arid regions where a dense vegetative cover in the contributing U
watershed cannot be reliably maintained

~
¯ regions with sole-source aquifers

¯ regions with predominantly clay or ~ilt ~                                 l

Current Assessment of Urban Best Management ~
P~e - ~2

I~
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What are the Environmental Concerns and Benefits of Infiltration 1Basins?

Positive Impacts:                                                               2
¯ Groundwater recharge helps to maintain dry-weather flows in streams

¯ Reduction in downstream bankfuli flooding events

(Note: The short lifetimes of basins as currently designed suggest
that the positive hydrological and water quality impacts may not be
realized in practice.)

Negative Impacts:

¯ Slight to moderate risk of local groundwater contamination 2(particularly if contributing watershed is industrial or has heavy
vehicular petroleum washoff).

~    -.¯ lnFdtration basins provide some habitat value, but this is quite modestin comparison to that provided by pond systems. Failed basins          ’~
provide better habitat than functioning basins.                             ~

Current Assessment of UrDan Best Management Praclk~s                        Paoe - ~3
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Capsule Summary:

Pollutant Removal Capability: Operating porous pavement systems have been             "~
shown to have high removal rates for sediment, nutrients, organic matter, and
trace metals. The majority of the removal occurs as the result of the 2exfiitration of runoff into the subsoil, and subsequent adsorption or straining
of pollutants within the subsoil.

Longevity: Porous pavement sites have a high failure rate (75 %). Failure is
due to partial or total clogging of the facility that occurs:

¯ Immediately after construction
¯ Over time, when porous asphalt is clogged by sediment and

~" oil
¯ When pavement is resurfaced with non-porous materials

Feasibility: The use of porous pavement is highly constrained, requiring deep
xnd permeable soils, restricted traffic, and suitable .adjacent land use~.

_ Environmental Concerns: Concerns range from possible groundwater
contamination (exacerbated by leaching of asphalt materials and hydro-carbons)
to the loss of benefits due to premature failure.

Environmental Benefits: When operating properly, porous pavement can
replicate pre-development hydrology, increase groundwater recharge, and
provide excellent pollutant removal.

Costs: Porous pavement can be a very cost-effective BMP in the commercial           ~.~
areas where it can be applied. While the asphalt is more expensive than
conventional pavement, porous pavement eliminates the need for stormwater
drainage, conveyance, and treatment systems off-site.

Adaptability:. Use of porous pavement may be restricted in regions with
colder climates, arid regions or regions with high wind erosion rates, and in
areas of sole-source aquifers.

Maintenance Burden: Quarterly vacuum sweeping and/or }et hosing ks needed
to maintain porosity. Field data however indicate that this routine maintenance
practice is not frequently followed.

Currenf Assessment of Ur’oan Best Manaoernent Practices                        Pa~e . ~
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Can Porous Pavement Reliably Remove Urban Stormwater Pollutants?

Pollutant Removal Mechanisms: Include adsorption, straining, and microbial
decomposition in the sub-soil below the aggregate chamber, and trapping of
particulate matter within the aggregate chamber. In addition, up to ninety of
the annual rain fall volume is diverted to groundwater rather than surface
runoff. (1)

Review of Monitoring Studies: Two monitoring studies have been conducted
that indicate high long-term removal of sediment (up to 80 %), phosphorous
(up to 60 %), and nitrogen (up to 80 %), as well as high removal rates for
Uace metals and organic matter. (39) (41) The majority of pollutant removal
at porous pavement sites is due to the reduction of mass loadings via the
groundwater. Measured concentrations of sediment, phosphorous, and nitrogen
are only slightly reduced in the small, measured outflows from porous
pavement.

Factors Influencing Pollutant Removal (1):.

Positive Factors NeKative Factor~
¯ High exf’dtration volumes ¯ Poor cons~’uction practices¯ Routine vacuum sweeping ¯ Inadequate surface¯ Maximum drainage time of maintenancetwo days ¯ Use of sand for snow removal¯ Highly permeable soils ¯ Low exfiltration volumes¯ Clean-washed aggregate
¯ Organic matter in subsoils
¯ Pretrea~nent of off-site runoff

Current Assessment of Url~an Best Management Practk::e$
Paoe - $7

[ ....

R0056392



V
Porous Pavement 0

How Well Does Porous Pavement Operate Over Time?

Failure Rates: Seventy-five percent of all porous pavement systems surveyed 1in Maryland have partially or totally clog4~,ed within five years. (36) Failure
has been attributed to ina~leque.te construction techniques, low permeable soils 2and/or restricting layers, heavy vehicular traffic, and resurfacing with non-
porous pavement materials. Some fraction of the clogged porous pavement
sites could be rehabilitated with drop inlets and daylighting from the aggregate
chamber. The oldest operating porous pavement systems are about ten years
old.

Factor= influen¢ln8 Lo~se~lty:

* Routine vacuum sweeping
¯ Use in low intensity parking m’ea~
¯ Restrictions on access by heavy truck~, use of de-idng chemicab and

sand
¯ Resuffadng
¯ Inspection and enforcement of specifications during construction
¯ Pretreal~nent of off-site runoff
" Extra-ordinary sediment control during consU’uction

Where and When is Porous Pavement Feasible?

Soils: Porous pavement is not prac~cai in soils with field verified infiltration
of less than 0.5 inches per hour. Soil borings mu~t be taken two to four feet
below the aggregate to iden~y any restricting layers,

Area: Moat porou~ pavement sites are less than ten acres in size. This

rargrimarily reflects the perceived economic and liability problems associated with
er applications.

Slope:. Less than five perc~t.

Depth to Bedrock and Water Table:. Three feet minimum clearance from
bottom of system.
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Traffic Volumes: Porous pavement is not recommended for most roadways
and cannot withstand the passage of heavy trucks. Typically, porous pavement

1is recommended for lightly us~ satellite parking areas and access roads.

Sediment Inputs: Porous pavement is not advisable in areas expected to2provide high levels of off site sediment input (e.g., upland construction,
sparsely vegetated upland areas and areas with high winaerosion rates)

Cold Climates: While the standard porous pavement design is believed to
withstand freeze/thaw conditions normally encountered in most regions or" the
country, the porous pavement system is very sensitive to clogging during snow
removal operation (e.g., application of sand and de-icing chemicals and
scrapping by snow plows).

Use in Ultra-urban Areas: Some possibilities exist for the use of porous
pavement during infill development provided that suitable soils are present.

Retrofit Capability: Extremely limited. Most soils in urbanized watersheds
,h_a~v.e..l~e. n p~viously modifiedand so are not capable of providing ad uate2umltration rates, eq

Stormwater Management Capability:. Porous pavement sites can meet
stormwater management requirements in many caa~.

What are the Costs Associated with Porous Pavement?

Permitting/Review:. To prevent premature failure, local governments need to
extensively review proposed porous pavement applications. In addition, the
use of porous pavement may require a groundwater injection permit. Plans
need to be reviewed to assure that:

¯ geo-technicai data corff’u’rn exfiltration capability
¯ porous asphalt is correctly mixed and installed
¯ a long-term maintenancejresurfacing plan exists

Furthermore, local governments must conduct strict inspections during
pavement installation with an emphasis on sediment control.

Gun’era A_~ssment ~ Ur’oan Best Management
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Construction: The economics of porous pavement systems are difficult to
evaluate. (38) On the positive side, porous pavement eliminates the need for
most inlets, outlets, and some curb and gutters in the parking lot, as well as
reducing oil’-site conveyance/stormwater treatment costs, and may preserve
land with a high economic value for future use. (38) On the negative side,
porous pavement has higher engineering and installation costs as compared to
conventional pavement and may require greater excavation. In addition,
porous asphalt can be up to fifty percent more expcnsive than conventional
~phait and may be difficult to obtain in some regions of the c~untry.

Maintenance:. The routine maintenance of porous pavement consists of
quarterly vacuum sweeping and may constitute one to two percent of the
initial construction costs. However, given the high rates of failure, the total
maintenance costs must include rehabilitation of the clogged system. These
costs can be extremely high. In addition, the costs and responsibility for
periodic resurfacing of porous pavement sites must be addressed.

Current A_~p~.~’~ment of U,’t:=an Best Management ~,,,,.~,;~                        P~ge - ~0          ~ ~
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N~,ative lmpact~:

¯ Slight to moderate risk of groundwater contamination depending on 1
soil conditions and aquifer susceptibility

2¯ Possible transport of hydrocarbons from vehicles and leaching of toxic
chemicals from asphalt/or binder suffa~

¯ The high failure rate of porous pavement sharply limits the ability to
meet watershed stormwater quality and quantity goals

What is Not Kaown About Porous Pav~nent?

¯ The ability to maintain pavement porosity over the long term, paxtlcul~rly
with resurfadng needs and snow removal

¯ Pollutant removal capability oir porous pavement during sub-freezin~

2weather and snow removal �ot~ditions

¯ The interaction oir porous pavement with groundwater in sandy soib and
"high water table conditions typical of coastal axeas

¯ Low �ost maintenanoe and rehabilitation options for restoration oir porosity

U

U

Current Assessment of Urban Best Maaaoement ~,,x~k~s Paoe - 61

I~ ~
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Conceptual Design o( a Sand Filter System

Assessment of UYoan Best Management ~                         Page - 63
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Capsule Summary:

Pollutant Removal CmpabLllty: Sand filter removal rates are hls~h for
sediment and trace metals, and moderate for nutrients, BOD an~ ~
coliform. The untested peat sand filter is projected to achieve
significantly higher removal rates.

Longevity: Sand filters appear to have excellent longevity due to their
off-line design and the high porosity of sand as a filtering media;
however, relatively simple but frequent maintenance is required to
maintain performance.

Feasibility: Because sand filters are a self-contained man-made soll
system, they can be applied to most development sites and have few
constraining factors. Most sand filters have been used on small parking
lots.

EnvL.’onment~l Con~’ern~ Sand filters have very few environmental
concerns because they are an off-line self-contained system. Surface sand
filters can be an eyesore; hence, they may enjoy limited community

Environmental Beneflt~: Particularly useful for g~oundwater protection.
L/ttle or no wildlife habitat value is provided.

Cost= Sand filters are more costly than infiltration trenches (by ¯ factor
of two or three), but have lower ~ maintenance/rehab costs,

Adaptability:. To date, sand filters have only been widely applied in
,on..e..~io.n. of ~e. coun..t~/, a~.d some localities may experience some

.~na!proo!.erns m .unpo.rtmg the technology. Performance of sandcoloer cmnates m unknown.

Sand ~dters require frequent manual maintenance,Maintenmlce Burden:
primarily raking, surface sediment removal, and removal of ~’ash, debris
and lea~ litter.
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Can SandlPeat Sand Filters Reliably Remove Urban Stormwater
Pollutants?

Pollutant Removal Mechanisms: Pollutant removal is primarily
achieved by straining pollutants through the filtering mecLium (i.e., sand
or peat) and by settling on top of the sand-bed and/or pretreatment
pool. Additional nutrient removal can be accomplished by plant uptake
if the filter has a grass cover crop.

Review of Monitoring Studies: Performance monitoring has been
conducted on three sand filter systems in. the Austin, Texas area. (42)
,Average removal rates of 85 % for sediment, 35 % for nitrogen, 40 %
for dissolved phosphorus, 40 % for fecal coliform.s, and 50 to 70 % for
trace metals were reported. Negative removal was reported for nitrate-
N which may reflect the nitrification process.

Slightly higher pollutant removal performance has been projected
for peat sand filters due to the adsorptive properties of peat. (43) These
are an estimated 50 % for TN, 70 % for TP and 90 % for BOD. The use
of grass on the surface of a sand filter may also augment pollutant
removal.

Current A_~sessment ol Url~an Best Mana£t~ent Practices P~ - 65
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Factors Influencing Pollutant Removal:

Positive Factors Negative Factors
¯ Off-line systems (42) ¯ On-line systems (42)¯ Peat and/or calcitic Limestone ¯ Freezing weather (43)layer (43)
¯ Grass cover (42)
¯ Longer drawdown times (24

to 40 hours) (42)
¯ Pretreatment pool (43)
¯ Minimum depth 04 eighteen

inches (42)

How Well Do Sand/Peat Sand Filters Operate over Time?

Failure Rates: Nearly one thousand sand filters have been installed in
the Austin, Texas area. (44) According to the Austin Department 04
Public Works, the vast majority are working as designed and very few
have failed. The oldest operating sand filter is almost ten years old.
S~.~.nd filters have not been widely applied elsewhere in t~e
a~mough they have been used effectively in dense urban areas with~
the District 04 Columbia. (57)

Factors Influencing Longevity.

¯ Quarterly maintenance of the sand filter to maintain porosity
¯ Flow splitter designs that will not clog frequently
¯ Pretreatment pool
¯ Adequate access to the sand filter
¯ Regular removal of surface sediments (frequency vm’iable)

Most of the maintenance for sand filters is done by manual rather
than mechanical means; consequently, the design should be oriented to
make access and manual sediment removal an easier proposition. (44)

Current As_~_ssment of I.k’Dan Best Management ~
P~Ie - 66
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Where and When are SandlPeat Sand Filters Feasible?

Sand filters are a very adaptable practice; they can be used on 1
areas wiRt thin soils, high evaporation rates, low soll infiltration rates, 2and limited space. (45)

Watershed Size: The upper limit on sand filters appears to be about
fifty acres; however, most have a contributing watershed between a half
and ten acres. The Delaware parking lot sand trench (Shaver, 1991) is
restricted to five acres or less.

Head Requirements,. Two to four feet of available head needed for
most off-line sand filter applications.

~iormwater runo. srom small infill developments and from small
parking lots (i.e., gas station~, convenience stores). They are widely
applied in ultra-uriah areas within the District of Columbia. (5~

2
Retrofit Capability: Sand filters and peat sand filters have been

~ _..,designed as end-of-pipe retrofits m several applications. The Delaware
sand filter system may be of particular value for older parking lots.                   ~

Stonnwater Management Capability: Sand filters have a limited ability
to reduce peak discharges; they are usually designed solely to improve
water quality.

What are the Costs Associated with Sand/Peat Sand Filters?                    ~

Design: A number of standard sand filter designs are available;                ~J
however, the technology is still developing. Sand filters have few

S

permitting constraints. Sand filters with concrete walls, or parking lot
designs, may require additional structural engineering.

Construction: $3 to $10 per cubic foot of runoff treated. (21) For
comparison purposes, this is about two to three times the cost of
const~ucting a sknilarly sized infiltration trench. Significant economies
of scale exist as sand filter size increases.

Curro~ A-_~_~__~nont of Urban 8ost Managomonf F~-~
Paoo - 67
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Maintenance: Estimated to be approximately five percent of" construction

1cost per year. (44) Much of the maintenance requires manual rather
than mechanical labor, such as raking, disposal of contaminated sand, and tr~h
and debris removal 2

Can Sand/Peat Sand Filters Be Easily Adapted for All Coastal Areas?

The sand f’flter holds great promise as a BMP for coastal areas.
It can be applied to smaller sites that cannot effectively be served by
ponds or to regions where poor soil infiltration rates or groundwater
concerns restrict the use of infiltxation. The sand filter may not be
applicable in regions of colder climate, however. Sand filters are useful
in .wa!erf.ront situ..ati.ons where limited space and small contributing
watersnea areas eliminate other BMP options.

What are the Environmental Concerns and Benefits of Sand/Peat Sand
2Filtcra?

Poeltiye Impacts:

¯ Sand filters are useful in watersheds where concerns over ’
groundwater quality prevent use of lrffiltration.

¯ Disposal of surface sediments from sand f’dters does not appear to be
a problem. Testing by the Austin Department of Public Works indicates
that the sediments are not toxic and can be landfilled,

r~
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Negative Impa¢~

¯ Larger sand filter designs, with.ut grass cover, may not be attractive ~’-
in residential areas. The surfac,’ of sand filters can be extremely
unattractive; some sand filters hmve caused odor problems.

¯ The conc~’ete wails that surround the sand f’dter represent a safety
hazard and thus should be fenc~.d.

¯ Sand f’dters generally function only as a stormwater quality practice
and do not provide detention lot downstream areas.

W’hnt ~ Not Known about Sand/P¢at Snn~l Filters?

¯ How well sand filtem operste in colder climates and ~eezing
conditions ,2¯ Recommended frequency for disposal of the surface ~liments of a
sand filter

¯ Whether the peat sand filte~ can Improve pollutant removal ._~
¯ Availability of appropriate i~at materials in all areas of the �ounU7

¯ What types of filtering media, other than sand and peat, might
promote greater nutrient removal

¯ Delta-t of the sand filters

Sand filters have only been extensively used in one region of the
country. T~.e. basic design may ne,’d to be modified to suit local
conditions, trutiai performance of sand filters and peat sand filters may
be limited unl~l local govenunents and engineers gain more experience
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Capsule Summary:

Pollutant Removal Capability: Conventional grassed swale designs have’/"
achieved mixed performance in removing particulate pollutants such as
suspended solids and trace metals. They are generally unable to remove
significant amounts of soluble nutrients. Biofilters that increase detention,
infiltration and wetland uptake within the swale have the potential to
substantially improve swale removal rates.

Longevity: Conventional swales can last an indefinite period of time if
properly designed, periodically mowed, and if sediment deposits are removed
from time to time.

Fea~lbllity: Swales can provide sufficient runoff control to replace curb and
gutter in single-family residential subdivisions and on highway medians;
however, their ability to control large storms is limited. Therefore, in most
cases, swales must be used in combination with other BMPs downstream.

Environmental Concerns: Leaching from culverts and ferttliz.~ lawns may           Z
actualJy increase the presence of trace metals and nutrients, in some instances.

Environmental Benefl~ Swales eliminate curbs and gutters and provide some
infiltration and habitat benefits.

Cost~: Swales are usually less expensive to �onsm~ct than curb and gutter but

Adaptability:. Swale performance diminishes sharply in highly urbanized
settings. Also, swales should generally not receive construction stage runoff.

Maintenance Burden: Mowing and periodic sediment cleanout are the prlmary          ~j
maintenance activities. In residential subdivisions, adjacent homeowners will
undertake these responsibilities.

Current Assessment of Urban Best Mana.qement Practices                        Page
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Can Grassed Szoales Reliably Remove Urban Stormwater Pollutants?

Pollutant Removal Mechanisms: Grassed swales act to remove pollutants by
the filtering action of grass, by settling, and in some instances, by infiltration
into the subsoil.

Review of Monitoring Studies: The pollutant removal capability of ten
conventional residential and highway swale systems has been monitored by six
researchers. (21) The results are mixed. Half of the swales studied
demonstrated a moderate to high pollutant removal capability and the other
half showed no removal or negative removal capability. (2)

The expected removal efficiency of a well-designed, well-
maintained conventional swale is projected to 70 % for TSS, 30 % for
TP, 25 % for TN, and .50 to 90 % for various U’ace metals. Swales
appear to be more effective at removing metals than nutrients; a number
of researchers have observed trace metal accumulation in swale
sediments. (46) (47) Some evidence has also been offered that
resuspension or remobilization of nutrients may occur. (46) No
performance data exists on the effect of check dams in swales; however,
the detention and trapping capability that they add is projected to be
quite useful. (1)

Current Assessment of Urban Best Management Practices                           P,lge . 73
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Factors Influencing Pollutant Removal (32):

Positive Factors                        Negative Factors

¯ Check dams ¯ Compacted subsoils¯ Low slopes ¯ Short runoff contact¯ Permeable subsoils storms¯ Dense grass cover ¯ Large storm events¯ Long contact time ¯ Snow melt events¯ Smaller storm events ¯ Short grass heights¯ Coupling swales with plunge ¯ Steep slope (six percent orpools, infiltration trenches or greater)
pocket wetlands Runoff velocities (1.5¯ Swale length greater Lhan two fps or more)
hundred feet ¯ Peak discharge (5 c~ or

more)¯ Dry-weather flow

How Well Do Gr~$ed Swales Operate over Tin~?

Failure Rate~ Surveys by Homer (1988) and In the Washington area indicate
that the vast majority of conventional swales operate as designed with

provlem is me g’raoua~ vuLlo-up of soiJ and grass adjacent to roads which
prevents entry of runoff in swales~ Surprisingly, gully erosion is not a
problem in weU-designed swales in areas where climate permits the

Factors Int’luendns Lonsevity:.
¯ Runoff velocity that is consistently high (i.e., > 5 fps) will increase

the tendency for the swale to erode

¯ The rate of erosion also diminishes as side slopes become flatter (32)

Current Assessment of Url~an Best Management ~-m~,ce~
Pa~e - 74
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Where and W~zen are Grassed Swales Feasible?

Contributing Watershed Area: Grassed swales can only be applied in areas
where maximum flow rates are not expected to exceed 13 fps. (32) The
s-itability of a swale at a site will depend on the area, slope and
imperviousness of the contributing watershed as well as the dimensions and
slope of ’.he swale system.

Dry-Weather Mow:. Pollutant removal will be reduced i/dry-weather flow is
present in the swale.

Peak Discharge:. Swales generally do not have the capacity to control runoff
effectively in...a~as where peak discharge exceeds 5 d.s or where.velocity is
over 3 ips. ~ o aecrease velocity, the swale should be aesigned to be as wide
as available space aliows.

Construction Areaa: The high sediment loads from unstabilized construction
sites can overwhelm the system.

Slope: To increase infiltration rates, Iongitud/nal slopes should be as dose to
zero as possible and not greater than five percent. (D

Gram Height: A vertical stand of dense vegetation higher than the water
surface is most effective (a minimum of six inches). (48)

Swale Contact Time:. In general poUution removal capacity increases with
contact time of runoff through the swale. Swale contact time varies with the
depth, width and length of the swale as well as longitudinal slope and type
of vegetation. Any one of these variables or sets of variables can-be
manipulated to meet water quality objectives. In addition, check dams can
further increase contact time. (32)

Use In Ultra-urban Areas: It is very diffic’ult to prevent erosion in swales
located in highly impervious, ultra-urban area.

Retrofit Capability: Many residential developments and highways have
existing grass channels. An attractive retrofit option is to install check dams
to increase contact t~ne and promote settling using ported weirs.
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Stormwater Management Capability:. Conventional ,w.,.. i

L

primarily a storrnwater conveyance system and rarely provide Sufficient
1detention to attenuate storm flows. The exception is when detention storage

is provided behind check dams in very long swale systems~

2
What are the Costs Associated with Grassed Swales?

Permitting/Review: Swale design is relatively standard and no special permits
are required. During review, however, the plan reviewer should carefully
evaluate the swale design to see if it will act as a BMP or merely as an open
channel conveyance system.

Construction: Typically, grassed swales cost less to construct than curb,
gutters, and underground pipe. Cos[~ may run from $.5 to $15 per linear foot,
depending on swale dimensions and the degree of internal storage (check
dams) provided. (1)

Maintenance: Regular maintenance costs ~or conventional swales are minimal.
2Cleanout of sediments, trapped behind check darns, and spot vegetation repair

may be requ/red.

Grassed swales also require general lawn maintenance such as mowing,           ~
watering and chemical application. In residential subdivisions, adjacent
homeowners will manage this responsibility. Also, inspection after large storms
for erosional failures and special maintenance should occur ~ly.

R0056409
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Can Grassed Swales Be Easily Adapted for All Coastal Areas?

Grassed swales can be used in all regions of the country where climate
1and soils permit the establishment and maintenance of dense vegetative cover.

The performance of swales in removing pollutants may be reduced in:

2¯ regions with long, cold winters and snowmelt conditions, particularly
where salt~ and other de-icing chemicals are applied or where snow
plowing scrapes the shoulder

~ ¯ regions with sandy soils (Sandy soils make It difficult to maintain
~ the side slopes of the swale.)

It should be noted that the highest removal rates for swale~ have been
: reported in Florida where the climate supports lush vegetation year-round.
i

What are the Environmental Concerns and Benefits Associated with
Grassed Swales?                                                         2

Positive Impacts:

¯ When grassed swales are substituted for curbs and gutter~, they can
slighLly reduce impervious areas, and more importantly, eliminate a
very effective pol/utant collection and delivery system

¯ Low slope swales can create wetland acreage

/¯ Unmowed swale systems that are not adjacent to roadways can
provide valuable "wet meadow" habitat

¯ Swales can act to partiaLly infiltrate runoff from small storm events /if underlying soils are not compacted

,,
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Grassed Swale$                                                    L

Negative Impacts:

¯ Culverts may leach trace metals into runoff 1

¯ Lawn fertilization may increase runoff nutrient levels
2

¯ Possible impact on local ~roundwater quality

¯ Standing water in residentla] swales will not be popular with adjacent
residents for aesthetic reasons and because of potential safety, odor
and mosquito problems.

Current A_%~_~,~ent of Url~n
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Capsule Summary:

Pollutant Removal Capability: Filter strips can effectively reduce particulate1pollutant levels, e.g. sediment, organic materials and trace metals, in areas
where runoff velocity is low to moderate; however, studies show that, under

2
these same conditions, their ability to remove soluble pollutants is highly
variable.

Longevity: Urban filter strips that are not regularly maintained ma uickl
become nonfunctional Field studies i--~ ............. Y.q    Y

cover.                 ’                ,,,,,,.a~ ma~ sznps tenu Io nave snort lifespans because of lack of maintenance, improper iocaiion and poor vegetative

Feasibility: Vegetated filter strips have limited feasibility in highly urbanized
m’eas where runoff velocities are high and flow is concentrated. Therefore their
use is primarily restricted to low and medium density residential areas where
they can accept rooftop runoff and runoff from pervious areas ~uch as lawn~

Environmental Concern= Few.

2Environmental Benefits: Filter strips can preserve the character of riparian
zones and prevent erosion along su’eambanks. They also provide excellent
urban wildlife habitat.

Cost= Low, almost negligible costs if established before site development.

Adaptability: Filter strips do not provide adequate pollutant removal on slopes
over fifteen percent; moreover, they require climates that can sustain vegetative
cover on a year-round basis.

Furthermore, conU’ibuting upland areas must be small (one to five acres)
so that runoff arrives at the filter stzip as overland sheet flow.

Maintenance Burden: Filter strips require periodic repair, regrading and
sediment removal to prevent chanfielization.
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1
2

Can Filter Stn’ps Reliably Remove Urban Stormwater Pollutants?

Pollutant Removal Mechanisms: Pollutants are removed by the filtering action
of vegetation, deposition in low velocity areas, or by infiltration into the
subsoil.

Review of Monitoring Studies: Two studies of filter strips in urban areas
have indicated that tilter strips do not trap pollutants efficiently in urban
settings due to high runoff velocity. (21) Of these studies, one is ongoing and
final results are not yet reported. The other study indicated an average TSS
removal rate of only 28 % and did not report removal rates for either TN or
TP.

Research to date on vegetated filter strips has largely focused on filter
strips in agricultural settings. Most of these studies indicate that, when
functioning properly, filter strips can remove particulate pollutants with some
reliability, but are less dependable for nutrient removal.

Current A_~_~e_ssrnent of Urban Best Managemenl Pracl~ces Page - Sl
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Factors Influencing PoUutant Removal:

Positive Factors NegativeF. o. 1¯ Minimum strip width ¯ High runoff velocity ( > 2.5of fifty feet (1) fps, dependingon site 2¯ Slope of five percent or less
conditions) (32)(I) ¯ Slopes greater than fifteen¯ Forested filter strips (1) percent (48)¯ Clay soil or organic matter ¯ Hilly terrainmatter surface (49) ¯ Unmowed filter stril~¯ Contributing area of less than

five acres (1)
¯ Grass height of six to twelve

inches (48)

How Well Do Filter Strips Operate over Time?

Fai/ure Rates: Studies in agricultural se~ngs (21) (51), where peak discharge
rates tend to be much lower, show that filter strips have generally failed when:

¯ design slope has exceeded the recommended fifteen percent

¯ design width of slopes has been too narrow to adequately service the
.. contributing area

¯ strips have poor vegetative cover

¯ uneven terrain has caused channelizaflon.

In a s,..tydy .of. thi.rty-three farms in Virginia, researchers found that the
majority of tater stops m use were ineffective because most flow had become
channelized. (32) The study suggests, moreover, that poor design or
maintenance may cause a strip to fail within a fairly short period of time (six
months or less).

Current A_~_~_ssment of Urban Best Management ~
P~ge . 82 F
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Factors Influencing Longevity (1):.

¯ Use of a level spreader at the top of the strip will help to distribute Iflow evenly as well as protect the strip from man-made damage.

¯ Regular removal of sediment will help to maintain the original 2
filtration capacity of the strip as well as assure that build-up of
sediment does not alter design features such as contour or slope.

¯ Periodic repair of eroded areas and reg~rading around the strip may
be necessary to assure that flows do not concentrate through or
around the strip.

¯ Periodic weeding and replanting, particularly in the first few years
of life, will allow the vegetative cover to stabilize and become
permanent.

¯ If a filter strip is used for sediment control, it should be reseeded
and regraded after construction. 2

Where and When are Filter Strips Feasible?

Contributing Water~hed Area: To prevent concentrated flows .from forming,           ~
maximum contributing area to an individual filter should be less than five
acres. (1)
Land Use. In urban settings, it is likely that filter strips will be most effective            l ~
in I~eafing rooftop runoff and runoff generated from lawns and other ]ZgW_Jg.~
areas. Filter strips should not be used to control large impervious ~u’eas, such

~

as parking lots.
i

Peak Discharge Rateg High flow velodty will prevent the strip from trapping
pollutants and will cause erosion and channellzation.

Soil~: The ability of filter strips to remove nutrients from surface runoff
improves where clay so~ls or organic matter surfaces are present.

Length: Minimum length should be no less than fifty to seventy-five feet plus
four feet for any one percent increase in slope. (1)
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Depth to Water Table: Greater removal of soluble pollutants can be achieved
where the water table is within three feet of the surface, i.e. within the root

1zone. (50)

Use in Ultra-urban Areas: The high percentage of impervious surface in urban 2areas creates high peak discharge rates, and thus, limits the usefulness of this
practice as a water quality control in ultra-urban settings.

Retrofit Capability: Retrofit is relatively simple if enough land area is
available to adequately service the contributing watershed area, and soil and
slope conditions are favorable.

Stormwater Management Capability: Filter strips cannot reduce peak
discharges to predevelopment levels. They function primarily as a water
quality BMP. The limited ability of filter strips to control runoff and to remove
nutrients suggests their most effective use is in combination with pretreatment
and detention systems.

2What are the Costs Associated with Filter Strips?

mu~s; nowever, it t~ important that the plan reviewer notes whether siteconditions will permit the strip to remove the pollutants of concern effectively.

Construction: low, especially if established before site development.

Maintenance:. i~utine maintenance activities include inspection, .~diment
removal, replanting and reseeding, and regrading. Mowing may be required
for smaller strips. Inspections and corrective maintenance, such as weeding or
replanting should take place more frequently in the first couple of years to
assure stabilization. Removal of dead vegetation may also improve strip

Current Assessment of Url~an Best Managemem Praclic~                       P~ge . ~4         V
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L
Can Filter Stn’ps Be Easily Adapted for All Coastal Areas?

Vegetated lrdter strips are adaptable in most climates where it is possible 1
to grow a dense vegetative cover. Filter strips are not recommended for arid

2regions where vegetation in upland areas is sparse.

They may function adequately in regions with long, cold winters, but
may be ineffective in treating runoffduring snowmelt conditions.

What are the Environmental Concerns and Benefits of Filter Strips?

Positive lmpact~

¯ Filter strips can be combined with stream buffers to Frotect the

¯ Groundwater rt, charS~

- * Urban wildlife habitat

¯ SUeambank stabllizatioa

¯ Aesthetically pleasing

¯ Can serve as ¯ buffer between incompatible uses

What i~ Not Known about Filter $tripa?

¯ The relative effectiveness of forested filter strips versus grassed buffer

¯ ~et~er con~’a~on of runoff tJu~_ugh fi]~er st~ps ~ be ~duced
by ~dd~ s~ru~u~ comp]exJt), or by emp]oyi~ level spre:~ders

R0056418



V
0

WATER QUALITY INLETS/ ~ ~’ L
OIL GRIT SEPARATORS

1
Definition 2

Current Assessment o! U~uan Best ManaDement Pr",,~,~:,es                        Page - 87
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Capsule Summary:

Pollutant Removal Capability: Current designs of water quality inle~ have
1limited pollutant removal capability and only appear to ~’ap coarse-grained

sediments and some hydrocarbons. Removal of silt, clay, nutrients, trace
2metals, and organic matter is expected to be slight. Re-suspension also appears

to limit long-term removal. Actual removal only occurs when inlets are
cleaned out. Currently, a lack of effective clean-out and disposal methods
prevents the required quarterly clean-out of trapped residuals.

Longevity: Longevity of water quality inlets is high. Over ninety-five percent
of all inlets are operating as designed in their first five years ot operation.

Feasibility: Inlets are restricted to small, highly impervious catchments of
two acres or smaller (such as gas stations, parking lots, fast food outlets, and
convenience stores).

:nvlro.nmental Concerns: The greatest concern is the llutant toxid of

---. ~ ,seconaary concern Is the possibility of pulseJoamngs ot the trapped residuals during longer storm even~ (due to re-
suspension).

Environmental Beneflt~ Inlets show some capacity to trap trash, debris, and
other floatables, thereby preventing their discharge to receiving waters.

Costs: The cost of inlets averages about $8,000 per unit. The inlets are costly
on a runoff volume treated basis, averaging three to four time~ the unit cost
of trenches or sand filters.

AdaptabUity: Inlets can be adapted to ~ll ~gions of the countOr.                   ~’~

Maintenance Bm’dem Inlets require quarterly clean-outs. However, no
acceptable clean-out and disposal techniques currently exist, rendering
maintenance impossible.
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2

Can Water Quality Inlets Reliably Remove Urban Stonnwatcr
Pollutants?

Pollutant Removal Me~hanisms: Gravitational settling within the first two
chambers can achieve partial removal of grit and sediments. An inverted ripe
elbow can remove oil; the pipe elbow keeps the less dense oil near the surface,
where it can bind with sediments, and ultimately settle. It should be noted
that ~ pollutant removal is accomplished when trapped residuals are
cleaned out of the inlet. (I)

Review of Monitoring Studies: The pollutant removal performance of water
quality inlets has never been monitored in the field, however, design factors
suggest that removal capability is lindted. Recent field studies confirm the
ILmited effectiveness of water quality inlets. (52) For example, the average
depth of sediments trapped in over 120 water quality inlets was less than two
inches, and more than eighty percent of the trapped sediments were coarse
grained grit and orgardc matter. Disturbingly, sediment accumulation did not
increase with age, suggesting that re-suspension was a significant problem.
Water quality inlets did partially trap floatable debris, and the sediments

(t~;pped (average of 10 cubic feet per structure) were extremely oily in nature.

Current As_~_ss,~eot of Urban Best Management Pract;,~s                          P~ge -
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Factors Influencing Pollutant Removal (8):

Positive Factors Negative Factor~ 1
¯ Off-line designs * On-line system~ 2¯ Ad.~orptive media (peat, ~and) ¯ l~ow volume¯ Adsorptive pads (for oil) ¯ Low orifices¯ Elevated orifices between

chambers one and two
¯ Baffle plates
¯ Other methods to prevent

¯ Regular dean-out

How Well Do Water Quality Inlets Operate O~er Time?

Failure Rate~: Nearly four hundred water quality inlets have been Installed2in the Baltimore/Washington area. Field studies of over one hundred water
quality inlets indicated that over ninety-five percent are operating as designed,
and very few clogging problems have been noted. (8) The oldest operating              °"
inlets are five years old.

Factors Influencing Longevity: The basic design is very robust, and very ~ew
structural or clogging problems appear to have occurred in the first five years
of operation; however, regular clean-outs are not being performed at the vast
majority of inlets. (8) Therefore, the actual pollutant removal is very low at

Where and When are Water Quality Inlet~ Fea~,~le?

Physical Factors: Water quality inlets can be applied in most small
development situations, such as parking lots, gas stations, convenience stores,
and along some..ro~.d-way~ ..Th.e. primary limitation is contributing area. Mostsystems are apptlec~ to conmouung watershed areas of two acres or less. The
conixibuting areas typically are mosily or entirely impervious. The inlet must
be connected to the storm drain pipe.

U~e In Ultra-Urban Area~: Water quality inlets are frequently applied in ultrs-
urban areas, where space or storage are not available for other, more effective
urban BMPs.

Current A_~_eossment of Urban Best Mana~e,T~e~ ~aG;~:.,@$                        P~ - ~0
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Retrofit Capability: Very limited. Low removal capability coupled with
disposal problems limits the utility of the water quality inlets as a retrofit1practice. If the current design is improved, it may become a better retrofit
alternative.

Stormwater Management Capability: None. Limited storage of water quality 2
inlets cannot meet stormwater requirements.

What Are the Costs Associated With Water Quality Inlets?

Permitting/Review: Permitting and design review for water Quality inlets is
minimal, and the basic design and construction had been stanc’lardized.

Cormtructlon: Costs for water quality inlets range from $5,000 to $15,000 pep
inlet, with a range of $7,000 to $8,000. This translates to a cost of $10 to $40
per cubic foot treated. (53)

_ q ty n~ets, it is tmpossible, at this time, to estimate the costs
for this critically important maintenance function.

Can Water Quality Inlet~ be Easily Adapted for All Coastal Areas?

Because of the standardized design, the water quality inlet can be util/zed in
all regions of the country. Until the regular dean-out/disvosal procedures are
developed, however, the use of water quality inlets shou|d not be promoted.

What are the Environmental Concerns and Bene/i’ts of Water Quality
Inlets?

Positive Impacts:

¯ Trapping of floatable trash and debris

¯ Potential reduction of hydrocarbon load from areas with high
traffic/parking use

Current Assessment of UFoan Best Management Practices
P~ - ~1

f--
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~egative Impacts:

¯ Toxicity of ~’apped ~esiduals
1

¯ Possibility of pulse hydrocarbon Ioadings due to re-suspension during 2large storms

¯ In some regions, it may be difficult to f’md environmentally accc table
disposal methods. The slurry of oily water and trapped res~uals
cannot be land-filled, land-applied, or introduced into the sanitary
sewer system due to hazardous waste, pretreatment or groundwater
regulations

I~at is Not Know About Water Quality Inlets?

¯ The actual pollutant removal capability of water quality Inlets

¯ Disposal methods that are environmentally acceptable, practical ~or
small sites, rapid and cost-effective

¯ Actual toxidty c~ trapped residuals

¯ Degree of re-suspension and export of trapped residuals, and design
methods that minimi~ this

¯ The effect of sand, peat, or other adsorbent media in improving
pollutant removal efficlency

¯ Possibility o£ regional trealment o/r inlet alurrles

Note:. COG Ls currently conducting a long-term study to provide data on these
questions. It wilt be completed in e~ly 1993.
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Pollutant Removal Capabilih3 Table: References, Notes and Notation

Notes and References

~ ~eference and Notes

1 MWCOG, 1983. Minor ED provided (1 - 2 hour~). Frequent resuspension by dogging of Iowflow
orifice.

2 OWML, 1987. A: Pre-adjustment, less than 10 hours of ED (maximum). B: Post-adjustment, less

3
than 20 hours of ED (maximum). Exfiltration of runoff accounts for some removal.

,, ~t,.u~l,er. an~ ~_~¢h, ~.~.~. ,’,o~�,.,~ ~C, ~n¢, o~ 6 ~. ho~. Prone to ~us~nsion.,y or ,’~usun, ]991. Origmally a dry stormwahu, pond, but due to poor maintenance, 3 to 6 hours
of ED was achieved.

5 Baltimore Department of Public Works, 1989.
6 Pope and Hess, 1988. Resuspension. ED volume was very high.
7 Homer et al., 1990.
8 Holler, 1987.
9 Driscoll, 1983. NURP pond.
10 Driscoll, 1983. NURP pond.
11 Driscoll, 1983. NURP pond.
I2 Driscoll, 1983. NURP pond.
13 DHscoll, 1983. NURP pond.
14 Oberts et ai., I989. A: Rainfall only. B: Rainfall and snowmelt.
15 Dorman et al., 1989. Highway runoff.
16 Wotzka and Oberts, 1988. Some ED provided.
17 ¯ Oberts et al., 1989. A: Rainfall only. Rainfall and ~wmelt.
18 Bannerman, forthcoming March 1992.
19 Wu et al., 1988.



Pollutant Removal Capability Table: References, Notes and Notation

Study Iq¢~ _Reference a~d IVot~

20 Dorman et al., 1989. 8000 ireet of grassed m~’ale Izealmen! prior to pond. Very shallow permanent
pool.

21 Martin, 1988.
22 City of Austin, 1990. Negative ~emoval for TDS off-line fadlity.
23 Hornet et al., 1990.
24 OWML, 1983(b). Farm pond. No urban development.
25 OWML, 1983(b). TSS removal estimate appears to be ¯ serious underestimate due to the use of

the median storm EMC calculations.
26 Driscoll, 1986. High algal uptake.
27 Homer et al., 1990.
28 Dorman et al., 1989. Highway runoff.
29 Cullum, 1985. Commercial area.
30 Yousef et al., 1986. Multiple cell wet pond.
31 Wu et al., 1988. Goose excrement cited for poor nutrient removal.
32 Ontario Ministry of the Environment, 1991. No winter data. Manual ED.
33 Ontario Ministry of the Environment, 1991. No winter data. Manual ED.
34 Ontario Ministry of the Environment, 1991. No winter data. Manual EE).
35 Hey and Barrett, 1991. Cited in Slz-ecker et al., 1990. Resuspension.
36 Hey and Barrett, 1991. Cited in Stzecker et al., 1990.
37 Hey and Barrett, 1991. Cited in Strecker et al., 1990.
38 Hey and Barrett, 1991. Cited in Stxecker et al., 1990. No sudace dLscharge during 6 months of

the year.
39 Reinelt et al., 1990. Cited in S@ecker et al., 1990. Channelization reduced effectiveness.
40 Reinelt et al., 1990. Cited in Streckeret aL, 1990. Chanellization reduced effectiveness.
41 Wotzka and Oberts, 1988. Runoff prelxeated by pond.



Pollutant Removal Capability Table: Re/erences, Notes and Notation

~ Reference and Notes

42 Athanas and Stevenson, 1991.
43 Driscoll, 1983. Shallow pond with wetlands.
44 Rushton and Dye, 1990. Cited in Strecker et al., 1990.
45 Wotzka and Oberts, 1988. Runoff pre~’eated by pond.
46 Blackburn et al., 1986. Cited in Strecker el al., 1990. Residential golf course. Polish runoff to

natural wetland.
47 OWML and GMU, 1990. Poor removal for large storm in excess of treatment capacity.
48 Oberts et al., 1989. A: Rainfall only. B: Rainfall and snowmelt.
49 OWML and GMU, 1990.
50 Barren, 1983. Cited in Strecker et al., 1990.
51 Harper et al., 1986. Cited in Strecker et al., 1990. Stormwater introduced to small wooded wetland.
52 Hickock et al., 1977. Cited in Strecker et al., 1990.
53 Maristany and Bartell, 1989. 30-year old lake wetland systems.
54 Oberts et al., 1989. A: Rainfall only. B: and snowmelt.
55 Wotzka and Oberts, 1988. Wetpondto wetland.
56 Esry and Cairns, 1988. Cited in Strecker et al., 1990. Pond to filter to wetland.
57 Marlin, 1988. Wetpond to wetland.
58 Jolly, 1990. Study period did not cover periods of high phosphorus loading or spring thaw

(snowmel0 and was primarily in an agrk-u]tural watershed.



Pollutant Removal Capability Table: References, Notes and Notation

II. Notation

BOD: Biological FColi: Fecal Coli Pest: Pesticides TOC: Total Organic
Oxygen Fe:    Iron PP. Particulate Carbon
Demand Hydro: Hydrocarbons Phosphorus TP: Total Phosphorus

Cd: Cadmium NH3: Ammonium SP: Soluble TSS: Total Suspended
COD:. Chemical NH4: Ammonia Phosphorus Solids

Oxygen NO3: Nilxate TKN: Total Kgeldahl Zn: Zinc
Demand ON: Organic Ni~ogen

C~. Chromium Nitrogen TN: Tolal Ni[roge~
Cu: Copper Pb:. Lead
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ADSORPTION - Adhesion of the molecules of a gas, liquid or dissolved substance
to a surface. Adsorption dilfers trom absorption in that absorption is the assimilation 1or incorporation of a gas, liquid or dissolved substance into another substance.

ADJUSTABLE GATE VALVE - A knife gate yah, e, activated by a handwheel, used 2to control lhe internal diameter of reverse slope pipes or allow rapid opening of the
pond drain pipe.

AGGREGATE . Term for the stone or rock gravel needed ~o fill in an infiliration
BMP such as a trench or porous pavement. Clean-washed aggregate is simply
aggregate lhat has been washed clean so that no sediment is associated with.

AQUATIC BENCH - A ten Io fifteen toot bench around the inside perimeter or’
permanent pool that is approximale|y one foot deep. Nom~ally vegetated with
emergent plants, the bench augments pollulant removal, provides habiiat, conceals
trash and water level drops, and enhances safety.

ARTIFICIAL MARSH CREATION - Simulation of natural wetland features and

2functions via topographic and hydraulic modifications on non-wetland landscaves.
Typical objectives for artificial marsh creation include ecosystem replacement’ or
Stormwater management.

BMP FINGERPRINTING . Term refers to a series of techniques for locating BMPs
(particularly ponds) within a development site so as to minimize their impacts to
wetlands, forest and sensitive sU’eam reaches.

BACTERIAL DECOMPOSITION OR MICROBIAL DECOMPOSITION
Microorganisms, or bacteria, have the ability to degrade organic compounds as food
resources and to absorb nutrients and metals into their tissues to support growth.

BANK RUN - Gravelly deposits consisting of smooth round stones, generally
indicative of the existence of a prehistoric sea. Such deposits are normally found in
coastal plain regions.

BANK STABILIZATION - Methods of securing the struclural integrity of earthen
stream channel banks with structural supports to prevent bank slumping and
undercutting of riparian trees, and overall erosion prevention. To maintain the
ecological integrity of the system, recommended techniques include the use of willow
stakes, imbricated riprap or brush bundles.
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BANKFULL DISCHARGE. A flow condition where streamflow completely Fdls the
stream channel up to the top of the bank. In undisturbed watersheds, the discharge

1condition occurs on average every one and a half to two years ¯nd con~’ols the shape
and form of natural channels.

BASEFLOW . The portion of stream flow that is not due to storm runoff, and is 2supported by groundwater seepage into a channel.

BERM, EARTHEN. An earthen mound used to direct the flow of runoff ¯round or
through a BMP.

BEST MANAGEMENT PRACTICE (BMP). Structural devices that temporarily store
or treat urban stormwater runoff to reduce flooding, remove pollutants, and provide
other amenities.

BIOFILTRATION . The use of ¯ series of vegetated swales to provide filtering
treatme~t for stormwater as it is conveyed through the channel. The swales can be
grassed, or contain emergent wetlands, or high marsh phmts.

BIOLOGICAL MONITORING. Periodic surveys of aquatic blot¯ ~ an indicator of 2
the general health of a waterbody. Biological monitoring surveys can span the

~trophic spectrum, from macro-invertebrates to fish species,
r " ~"

CATCHMENT - See CONTRIBUTING WATERSHED AREA.

~CHANNEL EROSION - The widening, deepening, and headward curing of small
channels and waterways, due to erosion caused by moderate to larger flood~,

l
I

CHECK DAM - (a) A log or gabion structure placed perpendicular to a stream to
enhance aquatic habitat. (b) An earthen or log structure, used in grass swales to

5

reduce water velocities, promote sediment deposition, and enhance infiltration.

CONTRIBtYI’ING WATERSHED AREA - Portion of the watershed c~ntributing its
runoff to the BMP in question.                                                       ~

DELTA-t - The magnitude of change in the temperature of downstream waters.

DESIGN STORM - A rainfall event of specified size and return frequency (e.g., ¯
storm that occurs only once every 2 years) that is used to calculate the runoff volume
and peak discharge rate to ¯ BMP.

DE-WATERING - Refers to ¯ process used in detention/retention facilities, whereby

Current ,4_~_~_~ff~t ot UYoan Best Mana~;~ment PTa~
P~e - 118

r

R0056446



V
Glossary 0

L
water is completely discharged or drawn down to a pre~stablished pool elevation by
way of a perforated pipe. Eh.~.watering allows the facility to recover its design

1
storage capacity in a relatively short time after a storm evenL

DOWNSTREAM SCOUR - Downstream channel erosion usually associated with an 2upstream structure that has altered hydraulic conditions in the channel.

DROP STRUCTURE - Placement of logs with a weir notch across a stream channel.
Water flowing through the weir creates a plunge pool downstream
of the structure and creaies fish habitat.

DRAWDOWN . The gradual reduction in water level in a pond BMP due to the
combined effect of infiltration and evaporation.

DRY POND CONVERSION . A modification made to an existing dry stormwater
management pondto increase pollutant removal efficiencies. For example, the
modi/ication may involve a decrease in orifice size to create extended detention times,
or the alteration of the riser to create ¯ permanent pool and/or shallow marsh
system. 2
EXTENDED DETENTION (ED] PONDS . A conventional ED pond temporarily

_.detains a portion of stormwater runoff for up to twenty-four hours after ¯ storm
using ¯ fixed orifice. Such extended detention allows urban pollutants to settle out.            ~
The ED ponds are normally "dry" between storm events and do not have any
permanent standing water.

An enhanced ED pond is designed to prevent clogging and resuspension. Itprovides greater flexibility in achieving target detention Umes. It may be equipped             l

with plunge pools near the inlet, a micropool at the out.let, and utilize an adjustable
reverse-sloped pipe at the ED control device.

ED CONTROL DEVICE. A pipe or series o£ pipes that extend from the riser of ¯

Sstormwater pond that are used to gradually release stormwater from the pond over
a 12 to 48 hour interval.

EMBANKMENT - A bank (of earth or riprap) used to keep back water.                      I

EMERGENT PLANT - An aquatic plant that is rooted in the sediment but whose
leaves are at or above the water surface. Such wetland plants provide habitat for
wildlife and waterfowl in addition to removing urban pollutants.

END OF PIPE CONTROL - Water quality control technologies suited for the control
of existing urban stormwater at the point of storm sewer discharge to a stream. Due
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to .typical space constraints, these technologies are usually designed to provide water
quality control rather than quantity control.

EXFILTRATION - The downward movement of runoff through the bottom of an 1infiltration BMP into the subsoil.

EXTENDED DETENTION - A stormwater design feature that provides for the 2
gradual release of a volume of water (0.25 - 1.0 inches per impervious acre) over a
12 to 48 interval times to increase settling of urban pollutants, and protect channel
from frequent flooding.

FILTER FABRIC - Textile of relatively small mesh or pore size that is used to (a)
allow water to pass through while keeping sediment out (permeable), or (b) prevent
both runoff and sediment form passing through (impermeable).

FLOW SPLITTER. An engineered, hydraulic structure designed to divert a portion
of stream flow to a BMP located out of the channel, or to direct stormwater to I
parallel pipe system, or to bypass a portion of baseflow around a pond.

FOREBAY - An extra storage area provided near an inlet of a BMP to trap incoming 2sediments before they accumulate in a pond BMP.

FREQUENT FLOODING - A phenomenum in urban streams whereby the number
of bankfull and sub-bankfull flood events increases sharply after development. The           ~
frequency of these disruptive floods is a direct function of watershed imperviousness.

FRINGE WETLAND CREATION. Planting of emergent aquatic vegetation along the             l

perimeter of open water to enhance pollutant uptake, increase forage and cover for
wildlife and aquatic species, and improve the appearance of a pona.

GABION - A large rectangular box of heavy gauge wire mesh which holds large

S
cobbles and boulders. Used in streams and ponds to change flow patterns, stabilize
banks, or prevent erosion.

GEOMEMBRANE - Lining of filter fabric on the bottom and sides of porous          2

pavement to prevent lateral or upward movement of soil into the stone reservoir.

GEOTEXTILE FABRIC - See FILTER FABRIC.

¯ GRASSED SWALE. A conventional grass swale is an earthen conveyance system in
which the filtering action of grass and soil infiltration are utilized to remove
pollutants from urban stormwater. An enhanced grass swale, or biofilter, utilizes
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checkdams and wide depressions to increase runoff storage and promote greater

1settling of pollutants.

GRAVITATIONAL SETTLING. The tendency of particulate matter to "drop out" of

2stormwater runoff as it flows downstream when runoff velocities are moderate
and/or slopes are not too steep.

HEAD - Pressure.

HIGH MARSH - Diverse wetland type found in areas that are infrequentiy inundated
or have we: soils. In pond systems, the high marsh zone extends form the
permanent pool to the maximum ED water surface elevation.

INFILTRATION BASIN - An impoundment where incoming stormwater runzff is
stored until it gradually exfiltrates through the soil of the basin floor.

INFILTRATION TRENCH - A conventional infiltration trench is a shallow, excavated
trench that has been backfilled with stone to create an underground reservoir.

; 2Stormwater runoff diverted into the trench gradually exliltrates from the bottom of
_ the trench into the subsoil and eventually into the water table.

An enhanced infiltration trench has an extensive preireatment system to remove
sediment and oil. It requires an on-site geotechnical investigation to determine
appropriate design and location.

LEVEL SPREADER - A device used to spread out stormwater runoff uniformly over
the ground surface as sheet flow (i.e., not through channels). The purpose of level
spreaders are to prevent concentrated, erosive flows from occurring, and to enhance
inf’dtration.

LOW MARSH - Wetland type with emergent plant species that require some depth
of standing water throughout the year. The low marsh zone in pond systems is
created in areas where the permanent pool is zero to twelve inches deep.

LOWFLOW CHANNEL - An incised or paved channel from inlet to outlet in a dry
basin which is designed to carry low runoff flows and/or baseflow, directly to the
outiet without detention.

MICROPOOL - A smaller permanent pool used in a stormwater pond due to
.extenuating circumstances, i.e. concern over the thermal impacts of larger ponds,
unpacts on existing wetlands, or lack of topographic relief.
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PEAT SAND FILTER - Best management practice, utilizing the natural adsorptive
features of fabric or heroic peat, which consists of a vertical filter system with a grass

1cover crop, alternating layers of peat and sand and a sediment forebay/eature. The
peat sand filter is presently used for municipal waste treatment systems and is being
adapted for use in stormwater management.

2PERMANENT POOL . A three to ten foot meter deep pool tn a stormwater pond
thatsystem, (AlsoPrOvides removal of urban pollutants through settling and biological

uptake, referred to as a wet pond).

PHYSICAL FILTRATION. As they pass across or through a surface, particulates are
separated from runoff by grass, leaves and other organic matter on the surface.

PILOT CHANNEL . A riprap or paved channel that routes runoff through a BMP
to prevent erosion of the surface.

PLUNGE POOL. A small permanent pool located at either the inlet to a BMP or at
the out/all form a BMP. The primary purpose of the pool is to dissipate the velocityof stormwater runoff, but it also can provide some pre-treatment, as well.                    2

PONDSCAPING . A method of designing the plant structure of a stormwater
wetland or pond using inundation zones. The proposed wetland or pond system Is         ~
divided into zones which differ in the level and frequency of inflow¯ For each zone,           ~
plant spedes are chosen based on their potential to thrive, given the inflow pattern
of the zone.
POROUS PAVEMENT - An alternative to conventional pavement whereby runoff Is            I
diverted through a porous asphalt layer and into an underground stone reservoir.
The stored runoff then gradually infiltrates into the subsoil.

RETROFIT - The creation/modification of stormwater management systems In

5 ~i~aVneul.On~P~s.d.a,r_e_a_s_.tt~_ou, gh. ~.e..co.ns. tructio.n of wet ponds, infiltration systems, wetland..7;=.-.-o_-_,~’~:dm.. vanx sta.ml.~.a.uon, aria other BMP techniques for improving water,~,~,l~y aria creaung aquatic habitat. A retrofit can consist of the construction o£ a           q
new BMP in the developed area, the enhancement of an older stormwater
management structure, or a combination of improvement and new consUmction.

REVERSE SLOPE PIPE - A pipe that extends downwards from the riser into the
permanent pool that sets the water surface elevation of pool. The lower end of the
pipe is located up to I foot below the water surface.Very useful technique forregulating ED times, and it seldom clogs.
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RIPAI~IAN - A relatively narrow strip of land that borders a stream or river, often
c~incid,.s with the maximum water surface elevation of the one-hundred year storm.

RIPAItIAN REFORESTATION . The replanting of the banks and floodplain of a 1stream with native forest and shrub species to stabilize erodible soils, improve both
surfac,, and ground water quality, increase stream shading, and enhance wildlife

2habital,

RIPRAP - A combination of large stone, cobbles and boulders used to line channels,
stabili,,e banks, reduce runoff velocities, or filter out sediment.                   ’

RISER - A vertical pipe extending from the bottom of a pond BMP that Is used to
control the discharge rate from a BMP for a specified design storm.

ROTOTILLING - Mechanical means of tilling, or rotating‘ the ~o11.

RUN¢ffF CONVEYANCE . Methods for safely conveying stormwater to a BMP to
minin,,ze disruption of the stream network, andpromote infiltration or filtering of the
runoff,

RUN¢}FF FREQUENCY SPECTRUM. The frequency distribution of unit area runoff a~
- volum,’s generated by a long, term continuous time-series of rain/all events. Used

to devt’lop BMP and stormwater sizing rules. ~ -

RUNOFF PRETREATMENT capture or trap coarse sediments before qTechniques to
they rJtter a BMP to preserve storage volumes or prevent clogging within the BMP.
Exam;des include forebays and micropools for pond BMPs, and plunge pools, grass
filter ,,lrips and filter fabric for infiltration BMPs.                                            .~

SAFETY BENCH - A ten to fifteen foot bench located Just outside the perimeter of
a permanent pool. The bench extend around the entire shoreline to provide for          ~
maint,.nance access and eliminate hazards.

SAND FILTER - A relatively new technique for treating stormwater, whereby the
first /lush of runoff is diverted into a self-contained bed of sand. The runoff is then           ~
strain,.d through the sand, collected in underground pipes and returned back to the
stream or channel.

An enhanced sand filter utilizes layers of peat, limestone, and/or topsoil, and
may also have a grass cover crop. The adsorptive media of an enhanced sand filter
is expected to improve removal rates.

SEDIMENT FOREBAY - Stormwater design feature that employs the use of a small
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s~ttling basin to settle out incoming sediments before they are delivered to a
stormwater BMP. Particularly useful in tandem with infiltration devices, wet ponds
or marshes.

SHORT CIRCUITING - The passage of runoff through a BMP In less than the
theoretical or design treatment time.

SLURRY . Thin mixture of water and any of several fine, insoluble materials;
therefore, an OIL SLURRY is a thin mixture of water and oil.

STORMWATER TREATMENT . Detention, retention, filtering or infiltration of a
given volume of stormwater to remove urban pollutants and reduce frequent flooding.

STOR,~WATER WETLAND. A conventional stormwater wetland is a shallow poolthat ,reates growing conditions suitable for the growth of marsh plants. A
storm, water wetland is designed to ma~mize pollutant removal through wetland
uptake, retention and settling.

A stormwater wetland Is a constructed system and typically Is not located
within delineated a natural wetland. In addition, a stormwater wetland differs from
an articifiai wetland created to comply with mitigation requirements in that the
~tormwater wetland does not replicate all the ecological functions of natural wetlands.

An enhanced stormwater wetland is designed for more effective pollutant
removal and species diversity. It also includes design elements such as a forebay,
complex microtopography, and pondscaping with multiple spedes of wetland trees,
shrubs and plants.

STREAM BUFFER - A variable width strip of vegetated land adjacent to a sU’eam
that is preserved from development activity to protect water quality, aquatic and
terrestrial habitats.

SUBSOIL. The bed or stratum of earth lying below the surface soil.

SUBSTRATE AMENDMENTS - A technique to improve the texture, and organic
content of soils in a newly excavated pond system. The addition of organic rich soils
is often required to ensure the survival of aquatic and terrestrial landscaping around
ponds.

SUMP PIT - A single-chamber oil/grit separator used to pretreat runoff before It
enters an infiltration trench.

SWALE - A natural depression or wide shadow ditch used to temporarily store route,
or filter runoff.

Current A.ssessment of Urt~an Best Management ~
P,19e - 125
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TRASH AND DEBRIS REMOVAL - Mechanical removal of debris, snags, and trash
deposits from the streambanks to improve the appearance of the stream.

UNDERDRAIN - Plastic pipes with holes drilled through the top, installed on the 1
bottom of an infiltration BMP, or sand filter, which are used to collect and remove 2excess runoff.

VACUUM SWEEPING - Method of removing quantities of coarse-grained sediments
from porous pavement in order to prevent clogging. Not effective in removing fine-
grained pollutants.

VEGETATED FILTER STRIP - A vegetated section of land designed to accept runoff
as overland sheet flow from upstream development. It may adopt any natural
vegetated form, from grassy meadow to small forest. The dense vegetative cover
facilitates pollutant removal.

A filter strip cannot treat high velocity flows; therefore, they have generally been
recommended for use in agriculture and low density development.
A vegetated filter strip differs from a natural buffer in that the strip is not "natural";
rather, it is designed and constructed specifically for the purpose of pollutant

2removal. A filter strip can also be an enhanced natural buffer, however, whereby the
removal capability of the natural buffer is improved through engineering and          ~
maintenance activities such as land grading or the installation of a level spreader.            ~

A filter strip also differs from a grassed swale in that a swale is a concave
vegetated conveyance system, whereas a filter strip has a fairly level surface.                ’ ~

WATER QUALITY INLET - Best management practice consisting of a three-stageunderground retention system designed to remove heavy particulates and absorbed             I
hydrocarbons. Also, known as an OIL/GRIT SEPARATOR.

WEIR . A structure that extends across the width of a channel and is intended toimpound, delay or in some way alter the flow of water through the channel. A           S

CHECK DAM is a type of weir as is any kind of dam.
A PORTED WEIR is a wall or dam that contains openings through which water ;may pass. Ported weirs slow the velocity of flow and therefore, can assist in the

~removal of pollutants in runoff by providing opportunities for pollutants to settle,
infiltrate or be adsorbed. [

WET POND - A conventional wet pond has a permanent pool of water for treating
incoming stormwater runoff.

In enhanced wet pond designs, a forebay is installed to trap incoming sediments
where thay can be easily removed; a fringe wetland is also established around the
perimeter of the pond.

p.-..-

Current Assessment of Urt~an Best Management Practices                         I=~ . 126
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WETLAND MITIGATION - Regulatory requirement to replace wetland areas
destroyed or impacted by proposed land disturbances with artifidally created wetland
areas.

1
WETLAND MULCH - A technique for establishing low or high marsh areas where

2
the top twelve inches of wetland soil form a donor wetland are spread thinly over
the surface of a created wetland site as a mulch. The seedbank and organic matter
of the mulch helps to rapidly establish a diverse wetland system.

WETLAND PLANT UPTAKE - Wetland plant species rely on nutrients (i.e.,
phosphorus and nitrogen) as a t’ood source; thus, they may intercept and remove
nutrients from either surface or subsurirace flow.

2

Current ,4s_~gssment of Url~an Best Management I~uc,~s
Page. 127
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STAT~ OF WA~flNCTON

PUGET SOUND WATER QUALITY AUTHORITY

~h~on or :h~ 19~ ~ ~nd Wa~r ~l~y Man~n~ PI~ laughs us imo our ~

~fl~s ~he fa~ ~hu~ much h~ ch~ped si~e ~ i~sued ~ fi~ Pi~ in 1987. Ne~ impmve~n~
~ke Ihe PI~ ~ efl’�~live in ~uidm¢ federal ~d s~e agencies, I~al govcm~n~ ~d ~s ~
~Ee lhe s~ep~ n~ce~ Io ~sohe di~cull waler qualiey i~ues f~ing I~ ~ion ~ ils cili~ns. In
~s~n~ Io �om~nt~ from [he public, cilies ~d �~mies, we ~e Ihe 1~4 Plan mo~ e~ienl, ~
sl~amli~d ~ny of I~ prog~s, f~using our ~�om~a~ions on p~icel ~lulions Ih~ build

Representin~ diverse perspectives, our unanimous support of the 1994 Plan is ~n imponanl indicalion
Ihc ha~d work. compromises ~nd spin! of �ooperalion embodied in it. We ~re paniculad), ~precialive of
Ihe outslanding wore of local govemmenls, Iribal govemmenls, federal Igeocies, businesses, organize.
lions and individuals, both in taking ~’lions �llled fo¢ in Ihe 1991 Plan ~1 in helpin
’improve Ihe Plan.

The coming year~ will bring many challenges as we move forward in pro~cting wIder qualily. A I~k
funding coupled with public �oncern over how government can ~nd should prmoct the environment here
already slow~l progress. We ask your full suppor~ ~s slate, Ioc~J ~nd tribal 8ovemments f~e
lenses and carry out the recommendstions in |his Plan.

Mary Riveland Hu~8 Spit~r Jennifer Belcher
Chair Vic=-chair Commission¢r of Public l.ands

Micha~l Thorp
Member Member Member

Sheri Tonn
Member Member Executive Dire~toc
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STATE AND FEDERAL AUTHORITY FOR THIS PLAN

RCW 90.70.0~ r~uires the Authority to prepare and adopt a comprehensive
Puget ,Sound water quality management plan, as defined in RCW 90.70.060.
Implementation of the plan is called for by RCV,’ 90.70.070, which slates, "
( i ) in conducting planning, regulatory, and appeals actions, the state agencies
and local governments identified in the plan must evaluate, and incorporate as
applicable, subject to the availability o1" appropriated t’unds or other ~unding
sources, the provisions o1" the plan, including any guidelines, standards, and
timelables contained in the plan."

The Authority is scheduled to sunset on June :30, 199.~. Legislation to extend
the Authority may be considered during the 1995 legislative session.
Regardless, RCW 90.70.90;2 provides that the scheduled sunset of
Authority "shall all"ect the implementation and requirements of the Puget
Sound water quality mana/~ement plan existing on June 30, 1995, or such other
eiTeclive date o1" repeal ot" the laws rel’erenced in R.CW 4:3.1:31.370. The
implementation o1" the plan on and afler that date shall be the responsibility
such entities as axe provided by’ the legislature."

in March ! 998 the Administrator at" the Environmental Pro{ection Agency
I’ormally designated Puget Sound as an estuary o1" national signiflcance under
Section 320 o1" the Clean Water Act, as amended by P.L. 100-4 (the Water
Quality Act o~" 1987). This made Puget Sound part of a nationwide progrm’n
Io develop management plan~ for the protection o1" the nation’a estuaries. The
Puget Sound Water Quality Authority, Iogether with EPA Region I0 m~! tim
Washington Department ot" Ecology, �o-manage the Puget Sound Estuary
Program. Section 320 requires the development ot" ¯ �ompreh,.msiv=
conservation and management plan (CCMP) for ~ach desigrmtcd ~stu~y. This
Puget Sound plan is the CCMP for Puget Sound.

ACKNOWIEDGEMEN’[

The Puge! Sound Water !~.)uality Authority acknowledges J~nanci~! and
technical support/tom EPA’s O~ce o~" Marine and Ecru¯fine Pm~ection ~d
the Region 10 O~c~ of" Puget Sound. These/uncls provided support for
technical studies, development ot" management too)s, and other projects which
helped provide ~he basis for developing the Puget Sound Water
Management Plan. This support was provided under the ¯u~or~y ot" Section
320 (the National Es~az), Program) or" the Clean Water Act ot" 1987. as well
as through Congressional appropriations in previous ),can to support the Pu~t
Sound efforL
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~is 1~4 Pl~ is ~ E~t in which no new p~g~ms we~ ~ded, In
program that called for cstablishing a ~get Sound Foundation h~ ~n elimi-
nated du¢ ~o lhe inability ~o ~cu~ funding f~m private or ~blic ~lor
~urces. ~her a~nd~nts inco~rated into the 1994 PI~ incl~ ~king
due dates in the Sto~wa~r a~ Combined ~wer Ove~ows ~g~ consis-
tent with l~ s~te’s G~wth M~age~nt Act (GMA); c~inating ~her
of ~he Plan w~lh the GMA; ~quinng Ih~ ~pan~nt of ~ology
~licy on ~l~�~ativcs ~o di~harging ~wer w~tes into ~i~ water;
hating the Plan with lhe ~eder~l C~! ~n¢ Act Reauthori~ti~
n~nl~; expanding Ihe ~le o~ I~al govem~nls in ~naging non~int ~llu-
lion; and u~aling and ~ning a humor of program elc~nls.

~e ~get S~nd Pl~ ~igns I~al govem~nls ~jor ~les in p~ecling
wel~ands, p~veming waler ~llulion, controlling slorm water ~d pml~ling
shcil~sh. ~ ~sign~nts inclu~ pl~ning, ~gulalion, ~ucation,
~dia~ion and cnf~e~nl ~ivities.

P/on Orgonizo~on Previous versions of the Puget Sound Plan recognized the �onnection between
land u~ and water quality, and assigr~d major roles to local govemmenu for
implementing the Plan. The Growth Management Act (GMA), which was                ~r~
adopted in 1990 and amended in 1991, further strengthened these linkages and
required that local land-use plans include provisions for protecting water
quality. The 1994 Plan clarifies and enhances local govemmenls’ opportunities
for protecting water quality through GMA activities.

The 1994 Plan builds on the progress made in can’ying out the 1987, 1989 and
1991 Puget Sound plans. The Plan updates and refines existing Plan programs
to reflect the experience to date in implementing them. Status sections under
each program have been eliminated in an effort to streamline the 1994 Plan. iInstead. the Authority will periodically issue Plan status ~pons.

State law calls for the Puget Sound Water Quality Authority to terminate on             C
June 30, 1995, but the Puget Sound Plan specifically is exempted from this
"sunset." Unless the state Legislature directs otherwise, the 1994 Puget Sound
Plan will become the final comprehensive plan for protecting Puget Sound, and
"the implementation of the plan_shall be the responsibility of such entities Is
are provided by the Legislature" (RCW 90.70.902).

The Plan is organized into four chapters. Chapter I provides an introduction
to the Plan, discusses strategies for Plan implementation, and describes coordi-
nation with other planning programs. Chapter I provides a characterization
Puget Sound’s health based on data from the Puget Sound Ambient Monitoring
]:Yogram. The expanded and updated action plan, and priorities for the Plan,
are contained in Chapter 2. Chapter 3 discusses the unfinished agenda. A
glossary, list of acronyms, key to program clement numbers and index ~’e
provided at the end of the document.

Authority based previous plans on a number of key findings about Puget
~       ~

|f [.

HIStOry The
Sound’s water quality. Programs were developed to address major concerns,
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such as pollution from point and nonpoint pollution sources, loss of wetlands.
and shellfi~h protection. While much progress has b,~n made in implen~nting
th~ programs, the Sound’s problcn~ a~ long term and th~ solutions will
r~es.,.ar~ly be long term a~ ,.’ell. A list of key findings is included bern as a
reminder of the pmblerns in Puget Sound that requir~ continued attention.

Key findings upon which the Plan is basnd include:

Most pollution is not "flush~" from the Puget Sound system. Water and
pollulanls ar~ r~circu|a~ed wilhin Pugel Sound. and sore= inlets and bays
exirx;nence only limited tidal exchange.

¯ Since the Authority began its work in the mid-1980s, population in
Puget Sound r~gion has grown by nmre than half a million people. By the
year 2010, population is exp,:led Io grow by another million. Roughly
[~rcent of this growth will �ome from in-migralion and 40 percent from
natural increase.

Land-use fon~casts suggest an increase of 62 percent for urban use and 73
percent for rural non-farm us= by the year 2000. Most of this intensively
used land is projected to be in the central Puget Sound region,

Toxic contaminants bind to panicles and settle out of r, edim~nts.
tralions of (oxicaots in s~din~nts in the Sound’s urban bays ~r=
100 times or morn over the levels in the cleanesl mrs! bays.

High concentrations of toxic contaminants in r~Jirr~nts have Ix~n assoc~-
ed with adverse biological effects in fish in urban ba),$, including fin
erosion, liver tumors and reproductive failures.

¯ While substantial progress has be~n mad~ toward limiting conventional
pollutants in discharges, and progress is beginning to be mad¢ towzrd
]imitin~ toxic po]luLants, the diehard� of toxic subshznces is not yet
tivcly controlled.

More than !.5 trillion gallons of" mostly untrmzted stormw.’tter runoff flows
into Puget Sound each year~five times the volume of treated discharge~
from sewage and industria] treatment plants. With the storm water comes
approximately 4,800 tons of toxic substances. In addition, high volurne~
of storm water and the excess sediments it carries can wipe out fish habitat
and bury shellfish beds.

In the last decade, pollution claimed close to 40 percent of Puget Sound’=
comngrcial shellfish beds. Pollution sources include failing on-site
sewage (septic) systems, animal wastes and contaminated storm water.
"The Department of Health estimates that them may be well ov~ 450,000
on-site sewage systems in the Puget Sound basin; more than 10,000 are
being added each yeax.

¯
¯ Over half of the Sound’s original wetlands have been lost. ~ l:~-

rnent of Ecology estimates that between 716 and 2,034 acres of wetlands
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MANAGEA’IENT D~pi~e ~he problem~ cited, lE~r~ are significam success stories whe~ wa~-r
,,~UCC~,,~E,,~ quali~y h-.~ bccn improved around lee Sound. lnduslrial llnd municipal

pollulion conlrol~ ha~e had drarnali~-ally pO~ilive re.~uhs. Individual and local
e~l’or|~ ha~e al~o braun Io reduce sources o1" nonpoinl pollulion in some
There ha~ I~n �onsiderable progress in in|plememing Ih~ Pule! Sound Wa~er
0ualily g|an~gentcnl Ran. AS I resUll:

¯ We a~ slaning Io ~e ¯ lurna.round in Ihe heahh of" shellfish beds; Ibis
If’let )’ears o~" wal~-hin8 Ihe Sound’s valuable shellt~sh resources being Iosl
Io poilulion.

¯ Nine Cilie$ art implementing prol~rams 1o reduce overfiov/s from combined
lev/er~, which v/ill siltnii’lcanll), n.-’duc¢ pollulion enlering llaugel ,~o~nd
during slorn~. TI~ resuhs are clearly eviderll in Ibe less ¢onllmirllled
~"dimenls Issocialed wilh Ih=~ dischm’~s.

¯ $lable. Iong.lerm lources of. I’unding. such Is clean wller dislricll and
slormv/aler ulililies, Ire making il possible for cilies Ind �ounliel Io ~
don piecemeal el’l’orls Io prolecl v/¯let qualily [or ¯ much mo~ ~omll~e-
bensive Ippro~h.

* Prior Io 1987, $1orm Wallr wIs barely considered ¯ Illl’~ll ~ vet). iillle
el’f.orl v/Is rnad~ Io manage il. By Ih= end of. 1994, I01 of. II~ more ~
120 jurisdiclions in Pugel Sound had slaned Io conm)l ~lorm wlle.r.

LncaJ �ommunhies have laken charge o~" lEeir wa~ersbeds and, as ¯ result,
we ~re starting ~o gel ¯ good handle on sources of" nonpoinl pollmion from
lee wmersbeds ~ha~ surround i:’ugel Sound.

STAT~ C)F T]’[~ ,.~C)(JND Nestled between Ibe Ciscade and Olympic Mounlains in norlhwesl WIshing.

Ion, Ihe Puge; Sound basin covers more lean 16,000 square miles. Eighty
percem of" Ihe a~a is land and Ihe rest waler. Puge{ Sound was carved by
glaciers ~o clei~hs of" over 900 feel and has close to 2,2~0 miles ot" shoreline.
The So.nd receives its deep, sahy wazer f"mm ~he Pacific Ocean. Circulation
is driven by an average annual fresh wa~er inpul o£ 39 million ac’re..f"net and
mixed by ¯ da~ly ~ide range ot" a~mosl 12 feet.

The overall health orPuge| So.nd has no~ changed much since 1991. The fact
tha~ wa~er qualily, in general, has not worsened is due largely to the ongoin8
ef"f"ons o[ sta~e and local govemmenL~, cilizens, tribes, businesses and ¢xbers to
manage and preven~ pollmion sources. Lef"~ unpro~cted, the .Sound’s w~er
quality would no doub~ have cominued the downward spiral i! was in when
Authority was f"orrned in 198~.
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This does no~ mean. hoveever. Ihal Puget Sound is free of problems. The
Puget Sound Ambieni ~,lonitoring Program (PSAF, IP) has found thai, as the
human p~pulation expands. SiL~ns of contamination ~ emerging in places that
~cm once considered immune Io pollulion-.-arcas such as rural bays ~nd the
deep basins of Ih¢ Sound. CIo.~ur~s of" shellfish beds Io harvesling, dise~L~s in
botlomfish, and decrca~s in the abundance of. some seabirds and fish---il is
hard to ignore the cumulalive effecls of. human activilies on i>ugel ~ound’s

Chemical Co~laminalion ~ Pa~,t monitoring has shown that chemical contami-
nation po~s a .~rious threal tu Pugel Sound. For example, birds show signif..
icant increa~s in lis~ue �on~aminanls when feeding in Commencemenl Bay
sediments, and salmon migraling Ihrough urban esluaries may r~tain Ioxic ~
laminanls for �on.~identble periods of. lime, leading Io lowered growth ~1
survival fauns.

TEe wool chemical con~mination o~urs in Ihe sediments o~" urbanized hays.
Sedimenls in portions of four urban bays---Commencement Bay, Eagle H~bor
Ellioll Bay, and the ~a nea~ Ihe Naval Shipyard in Sinclair lnlct---~re ~o
�onlaminaled thai Ihey have been d~l~-d Superfund siles by Ihe E~viroclmen-
lal I~olection Al~ency (EPA). Throughoul Ihe Sound, mosl urbanized hay|
violale ~ome ~’d~menl slandards I’or metal or organi~ ¢on~min~ls.

trec~! Co~l~mi~lio~ - F~al coliform "b~:leri~. found in m~mmal feces.
indicate lhe po~,ible presence of disease-causing hacleria m~l viruses in mm’ine
and fresh waler~. Improperly siled or maintained on-site ~wage ~y$len~

overflows, untrealed boal-w&~,le discharges, urban slomrwater nmofl’, and
masine mammal, improperly managed Wasle from pets and farm anin~l$ all
have the polenlial to introduce fecal mailer into nearby walera.

Fecal �ontamination is a tremendous problem thal affects every l~n of the
Sound, and sources of fecal coliform bacteria can be e~pecled to increase m
the populalion �onlinues to grow. Increased moniloring in recen! yem,$ h~
greatly expanded our knowledge of" fecal contaminalion, enabling slale, local
and tribal governments to more effectively address problems in their communi-
ties, One of the firsl upg~-ades of shellfish beds closed during the past decade
occurred in 1992 a~ North Bay in ~ Inlet. Several other recent upgrades
seem Io mare a turning poinl in the struggle to reduce fecal contaminalion,
Since 1989, the state Department of Health has upgraded rno~ Ihan 6,..~30
acres of commerci~l shellfish beds in Puget Sound.

Nearzhore llabittat Composition and Coverage - Neatshore l~bil~s are critical
to the health of Puget Sound and its marine life. They provide sheller, and ate
used as spawning, rearing and feeding grounds for species that live in and
around the Sound--including fish, shellfish, birds and mm’ine mammals. In
addilion, nearshore habitats prole~I the shoreline from erosion, filler pollutants
from the water, and, in the case of" salt marshes, they reduce flooding by
retaining slorm water during high flow periods.

R0056465



The Authority has es~blished broad priorities for ~he Plan which ~ lis~l in
alphabetical order:.

Assess the environmental conditions of Puget ,~)und, its resour¢~, ~ lee
effects of human activities on them.

¯ Clean up existing toxic contamination where sources a~ conra’olled.

I~- -

0
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¯ Continue Plan programs that have been started and maintain curren!
funding levels for [hem.

L
¯ Conlrol sources of Ioxic contaminants Io Puget Sound.

¯ Enhance the proleclion of shellfish beds.

¯ En.~ure lhe pro~ection of wellands and ~quatic habital. Stop losses of 1
wetlands and olher aquatic habitat.

2¯ Improve Ihe conlrol and cleanup of" nonpoint source pollution in the
Sound.

¯ Prevent spills in the Sound and enhance the capability Io respond Io spills
when Ihey occur,

¯ Provide long-term support for research and education.

¯ Supporl and improve education and public involvement l~=grams in order
Io inform, educate and involve Ciliz~ns of" Ihe region and the state in the
cleanup and protection o/’ Puget Sound.

The Authorit), has also initiated the Action )rot putel Sound campaign, which
focuses additional attention on issues which require immediate action, auch I~
degraded water quality in watersheds, failing on-site sewage systems, storm-
waler runoff and the loss of vaJuable wetlands. This campaign complements
lhc 1994 Plan priorities.

The Plan’s pro&rams, and significant changes lo lhe 1991 version of each
program, ate summarized below.

Managing and protecting an estuary like Puget Sound is a complex undertak.
ing. Fedend, state, local and u’ibul governments, businesses, individuals and
organizations all have roles, responsibilities and interests.

The Estuary Management and Plan Implementation Program establishes the
framework coordinating this challenging task. lt: ( i ) formalizes the existing
Puget Sound Estuary Program management structure; (2) proposes several new
financing options to provide adequate funding for the Puget Sound Esluary
Program and Ihe Plan; (3) requires accountability by implementing agencies;
(4) provides for strong enforcement at all levels of government; and (5) reeks
Io ensure that federal activities, including the operation of large federal
facilities, are �onsislent with the Plan.

The 19~4 Plan makes the Puget Sound Plan’s implementation tracking system
more efficient and improves coordination of funding efforts.
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Changes from the 1991 Plan include: (I) re-~tating program goals more clearly
and include support oi" re.~an.’h as a goal; (2) an~nding language pertaining to
lhe ~lonizoring .~l:,n-,~¢n~nz Commi(lee’s involvement in the program; (3)
cl~rif)in~ pru~’edures for revi.~in.~ implementation plan.~: (4) directing agency.
inten.~,~.e .~urvey l~roups to use Pu~:et Sound Ambient ~lonizoring Program data
a., a re~un.-e *n del~nin~� problem an=as in need oi" study; and (3) expanding
the pan|¢ip-’,nt.~ in the pr.~ticides monitoring subcommittee,

Reseorc~                  Rc~ear~h i.~ e~,,cntial l’or under~tandin~ Puget Sound and its associaled water-
sh~-d~, and (~r de~el~)ping managemcnl oplions to prolect lhe Sound in the
fuzurt. The ne~,d to develop a �omprehensive, coordinated program of re-
~car~h for Puget Sound was recognized in the eatliesl stages oi" developing the
first Plan.

Current Re,arch Program elTons: ( I ) mainlain the Puget Sound Re~atch
gram in order zo promole Ihe coordination and fundinl~ olr Pugel ~ound
re.~arch; (2) esl-’,bli,~h a li,t oi" re.arch priorilies for Puget Sound which

i
periodically updated; and (3) &~si~t in maLing the results o1’ research available
Io decision-makers.

In the 1991 Plan, achieving the goals ot’the Rer, earch Program hinged on the
~ establishment of Ihe Puget Sound Foundation as the long-term means of.

funding and implementing program functions. The 1994 Plan replace~ the

i
Puget Sound Foundation with the Authority ~ an implementor o1" the

~I! and reassigns to the Authority re.~ponsibilzties I’or ~tzing priorities ~nd raising
I’unds for the program, The 1994 Plan establishes a research grants program
and calls for the continuation of result,, dissemination. It also expands the pro.
gram to include research elements of" o~her Plan programs.

Ec/ucah’on anc~ Pu/a/i¢ Education and public involvement ate rmcessary components of. ¯ Ions-term
Invo/vement management stralegy f.or Puget Sound because they inl’orm and enable individ-

uals to make choices about how to pro4ect water quality. The Education
Public Involvement Program includes: (i)a public-involvement policy to be
t’ollowed by agencies and local govemrnents; (;2) increased resources to r~e
agencies and tribal governments I’or coordinated education programs on marine
and freshwater habitats, on water quality policy issues, and on volunteer
action; (3) f’~eld agents to coordinate among local and regional education ~
public involvement programs; and (4) a Public Involvement and Education
Fund (PIE Fund) to suppor[ short-term public involvement and education
et’l’orts ot" both private and public sectors.

The 1994 Plan includes a number of" changes to the Education and Public
]nvolvernenz Program. The education guidelines and public involvement
policy have been changed to reflect the need for greater racial and cultural
representation. Field assignments have been simplified and Ihe coordinated
training teams have been eliminated. Roles for the GoVernor’s Council on
Environmental Education and the Of’lice of" the Superintendent of" Public
Instruction has’e been updated. A new element has been added for coordina-
tion or" federal agencies.
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V
Pu~t ~nd F~ndo~;~ Efforts to establish ~ ~get ~nd ~ndafion have ~n unsu~esshl ~

Lt~ ~get So,,d ~ation ~gram has ~n ~v~ from this PI~. Refer
-to the Re~atth ~g~m for ~m info~tion.

House~oJd Hazarc~,~ The Household itazardous Waste Pm~rarn. which ~’~ks to ensure full impk-
VVosM menlation of the Hazardous Waste Management Act. including waste reduction

through oil n’~ycling and conservative u~ of pesticides, has be~n incorporated

2
in the Nonpom! Source Pollution Program.

Nonpoint .Source Nonpoim sources of pollution ar~ on the ris¢ in Puget Sound. They include
Po/luh’�~ failing on-site ~wage (septic) systems, improper agricultural and t’omsl "

practices, bo.m,g activ|ties and marinas, stormwater runoff, and mher source¯.
This program addres~s nonpoin! pollulion .sources through two N)pmochcs:
(I) cooper-.mve watershed planning ¯t the local level, and (2) basinwide by
pollution soun.’¢.

Four major categories of changes have been made to the local watershed
action program portion of the Nonpoim Source Pollulion Program. ~
involves separating and adding ¯ spectra: goal and strategy for the watersheds,
on-site sewa~.e systems, agricultural practices, foresl practices and marl.

2
ha/boater pomons of Ihis program. The second involves refin~menls to Ihe
local ~,atersh,.d action lax)gram to facilitate planning and implement¯lion. The
third gives new assignments to local governments regarding local progrmm for
operation and maintenance o1" on-site ~wage systems and marine ~ewage
disposal facilmes, and regarding assistance to commercial and noncommercial      --
farn~rs, walrr~hed monitoring, and private forestlands. The fourlh ~�! o~
changes add~ ,¢w policies and language on integrating new federal legislation
and Growth Management Act requirements with nonpoint t, ource pollution and
prevention in Puge! Sound.

Local Wate~.~h~,d Action
The 1994 Plan encourages counties to cluster their remaining watersheds for
planning and Io initiate countywide monitoring programs. There m¢ lwo new

Ielements on integrating efforts to control nonpoint source pollution with
growth mana~.cment planning and the Section 6217 �o¯sial nonpoint Ix~gram,
and new language calling for restoration and protection of salmon habitat.
riparian ama.~ and wetlands in watershed plans.

On.Site Sewage System
The 1994 Plan calls for local implementation of the revised state on-site
sewage regulations, developing local programs for operating and maintaining
on-site system~, increased emphasis on alternative technologies, establishing
operational permit programs for large systems, and developing rule~ for
managing biosolids.

Agricultural Practices
Revisions have broadened the emphasis to management of animal waste and
other farming practices on commercial and noncommercial fame. The

0program commues to promote technical assistance and education prog~’ams
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V
IO refle~ a memorandum of agreement b~ween the departments of Health and

L
V~olog). fo~ closure response stralegies, and Io reflect the passage of the 1992
sh~llf’t~,h pro4ection legislation. In addition, the recreational shellfish program
has ~n ui~l.~zed to emphasize implern~ntation of the RecreationaJ Shellfish
Action Plan. New langua~:e has I~n added that places equal emphasis on
prote~lion and resloration of both commercial and recreational shellfish
re.,,ourccs. The/urvding source assessment has been deleted, $inco it is com-
plete.

Wet~armls                  WeUands are economically, biologically and physically valuable. They
provide cnti~.-al habitat for Puget Sound’s marine life, including salmon. They
can pre~,ent flooding in watershed.~, and they act as natural filters that cleans=
storm ~,’atcr bel’ore il enters Puget Sound. Despite Iheir value, more Ihan halt"
the wetlands ¯long Ihe coasts and riverbanks ot" Pu£et Sound have been
cle~,lro),ed or de~zr’,uJed by human activity, including farming and urbanization.
The p:reatc~,i threat to we|land.~ is the rapid raze ol" population growth~as mo~
people move to the region, developmen! will be neces’,-ury Io accommodate the
growth.

The program in Ihe 1991 Plan called t’or pro~ection of significant we|landa
through: (I) preservation (purchase and mher mechanisms); (:2) local Eovern-
n’cnt regul-’,tory prograrrL~ thai meet minimum state standards; and (3) ¯

2program for protecting wetlands on ~ate-owned uplands and lu2ua4ic lands.

The 1994 Plan combines thre~ elements to make il easier to l.und Idminisira-

!~ -"

lion and to promote preservation activities; encourage ~’eater flexibility in ~.~
mitigation projects to hetler compensate I’or wetlands impacts; assign new
relating to wetlands inventories and tracking; encourage greater consistency in
the design and moniloring ol. compensatory mitiEation projects; and update and
clarify the wetlands res4oration

Municipal onc/Inclustn’al industrk-s and municipal sewage treatment plants release abou! 900 million
Oischarg~ gallons ol. waste water, or effluent, into Puget Sound every day. ~unicipel

and industrial wastewater discharges are often ~lrerred to as point sources of
pollution because [hey are discharged to wa~er bodies at ¯ $pecit’ic point by ¯
pipe or dilch.

The ~unicipal and induslrial Discharges Program calls for extensive improve,.
ment in the effectiveness of the state’s program Io control poim ~ources of
pollution (including the pretreatrnem program) and emphasizes conlrol of
toxicants from bolh industrial and municipal dis<:harges. The program: (I)
requires that all waste discharge permi|s include appropriate monitoring
requirements and limitations on tOXiCantS and o~her pollutants ol. concern, and
(2) devotes substantially increased resources ~o the inspection and enforcement
of" waste discharge permits for industrial and municipal dis<:harges throughout
U~e Puget Sound basin and to the discovery and control 0l" unpermitlnd or
illegal dLs~harges.
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Ther~ a~ a numher of changes from the 1991 Plan. In some ca.~s, require-
n~nts, such as the adoption of sedimen! standards. ~u~ changes in was!e-
dt~h~e permit fees and pr~tr~atn~nt, are substantially under way or w~re
�ompleled. Other changes ul:~Jate ta~ks or �larify assignments. Thes~ include
et’Ruent limits, public no(ice, urban ha), action teams, data mana~ment,
enl’orctrr~nt, maining, public outreach, and technical outreach to dischargers.
Portions of two elements have been merged 1o more ef’t’=ciently address
indu~,try sclf-monitonn~. A new element that addresses alternatives to sanitary
dt~harge Io marine waters has been added.

Contaminated ,.~,~iments To~ic contaminants =cumula!e in s~limen!s in the Puget Sound basin, causing
and/:)redg;ng harm to bo(tom-dweiling organisms and Ihreatening the res! of !he food web.

Dredf~ing to maintain navigation ch~,nncls spreads and relocales these contami-
nated sedimen!s.

The Con!am!haled S4."diments and l::)r~gin~ Program includes: (I) �lassif)’ing
sedimenls !hal cause adverse biolof~c¯l effec!s; (2) implemen!ing Sound.wide
�ontrols on sources of. �ontaminanls causing sediments to fail Ihe seal!me!!
~,tandards; (3) providing rules and sates for dispo~l of. dredged ma!eri¯ls; and
(4) expanding the Urban Bay Aclion Program 1o provide ~dditional source
control and consideration of cleanup ~’tions for existing a,,~as of high sad!-
men! con!¯rain¯lion levels.

Changes to the 1991 Plan provide additional Ilexibilily in establishing start-
dan:Is f.or confined disposal, dimc~ the l~pa~ment of. Ecology to further
investigate the fcasibili!), of. multi-user access to large disposal projects, ~:J
direct urban bay action learn efl’oels to I~ coordinated with baywide planning
initiatives.

S/otto Wabr or~ Stormwater runoff is ¯ widespmnd pollution pmblen~ As urbanization ot the
Combined ,~wer Puget ,Sound basin continues, the problem is increasing. Pollutants in storm
~ water can include sediments, nutrients, bacteria, oils. greasa, metals ~d ~xhe~"

tOX~.ants.

The Stormwater and Combined S~w~r Overflows Program includes: (|) devel-
opment of" stormwater programs in urb~ized areas of Puget Sound in ¯ phased
program starting with the largest cities: (2) J~cjuir~ments for all cities and
coun!ies to develop opera!ion and ma~ntenanc~ programs, adopt ordinances for
new development, and develop progyams !o educate people about storm
(3) development of" stormwater conu’oJs for state highways and fedoraJ f’acJli-
ties; and (4) r~quir~ments for all cities with cornbin~J sewer overflows
in the Puget Sound basin to develop and implemen! plans providing for the
greates~ reasonable reduction of (::SO events.

A number of key changes have be~n made to the 1991 Plan. The Fe-oBr’~n has
been edited overall for cost effectiveness, regulaton/coordination and ~
lining. Cross-programmatic coordination within watersheds is enhanced, as are
links with the Growth ~anagement ,~,ct. Habitat pro(co!ion is emphasized and
th~ need for vat,or-waste disposal solutions is su’eng~hened. Prrforrnance
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criteria for best management practices are added..And the departments of Fish
and ~,’ildlife and Natural Resources are ~quir~ to approve the storrnwa~er
manual and identify the most critical v,’ater~hed~ for fish protection.

lo/:x)ro~y Support Ntany of the Plan’s programs, such as monitoring and shellfish proteclion,
depend on accurate and limely laboralory analyses. The Laboratory Suppoll
Program includes: (I) e.,,tabli.~hing a labor, tory certification program Idminis-
lered by Ihe Dei~nm~nt of Ecology; (2) assuring that adequate laboratory
support e~i.,,ts for agenc), and other ~mpling program.,;: (3) developing,
updating and encouraging the use of protocols and guidelines Io slanda~lize
data �ollection, analysis and transfer within Puge{ Sound; and (4) developing
and encouraging the u~ of uniform quality a.,~.,~uran,.-e guidelines for deta
collected under all Puget ,Sound program.s, including formation of a quality
assurance/quality control working group.

The only change to Ihe 1991 Plan assigns update and maintenance of iaugel
Sound protocols and guidelines to agencies and organizalions with expertise.
The L)epanment of Ecology is a.,;signed oversight ~esponsibility.

PlAN FUNDING          Fully implementing the 1994 Puget Sound Plan would cost federal and ILite

agencies and U’il~l and local governments approximately $2:~1 million during
the 199:5.97 Biennium, and $291 million during the 1997-99 Biennium.

The cost projections for the 1994 Plan represent a significant increme over the
projiections that were included in the 1991 plan. Most of the inerease ~ be
found in the Stormwater and Combined ~ewer Overflow Program and the
Nonpoint Source Pollution Program. Within these programs most of the
increase is attributed to activities to be undertaken by local governments ~
the state Department of Transportation.

The Authority is concerned about continued funding shortages at all levels o~
government, which could hamper efforts to protect water quality. ,As pn:~�-
tion efforts continue to he delayed and pollution continues to flow into Puget
Sound, the future cost of cleaning and protecting the Sound continues to

Much of the money for implementing the Puget Sound Plan comes from the
state’s General Fund. During the early years of the Plan, state funding
gradually increased, but the economic recession of the 1990s took its toll oct
state revenues, leading to a series of budget cuts that have reduced appropria-
tions for water quality programs. Successfully restoring and pro~ecting water
quality in Puget Sound will require new or additional financial resources at the
state level.

The Puget Sound Plan calls for significant participation by local and tribal
governments to a~hieve the Plan’s goals, including developing and implement-
ing watershed action plans and on-site sewage system programs, controlling
stormwater runoff, and protecting wetlands and shellfish resources.

~v
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local and tribal govemncms require a long-term �ommitmen! ot" ~ and
t’unding/or Ihes= programs. Lo~al govcmrnents, in particular, are hampered in
meeling Ih~ goal~ b)’ local opposilion to increa~d laxes and tees and by
�ompclilion from o~hcr pro~rarns such as crime �omrol. Ihe ju~ice s),s~em rand
public schools. Local actJv=l,es do receive funds Ihrough ~te programs. ~uch
as Ihe Cenlcnnial Clean V,’.’,~¢r Fund. but Ihe~e ~enerall). ~ I~ovided as seed
money to allow local govcrnmenEs to iniliale programs Iha~ will be supporled
using local resources.

2
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Chapter 1.
Introduction

Puget Sound is borated by about !,300 miles of shoreline, with a mix of
beaches, bluffs, deltas, mudflats and wetlands. Estua.,~ne shorelines form a
bridge between land and ocean and a~ among the most produc~ve systems in
nature, providing food and shelter for a wide variety of species, filletingpollutants from land nanoff, storing flood waters, and recharging groundwtter         I "-

supplies.

1
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STATE OF 77"/E SOUND Keeping Puget Sound healthy is a dit’ficult .~ob in the best or" circumstances.
But we are not dealing v, ith the best ot" circumstances. The Puget Sound
r~gion is v, itnessing tremendous change. Between 1991 and 1993 the region’s
population grew b~,’ almost eight I~rcent--t’rom 3.3 million to 3.56 million
re.~idents. /~.no{her million F, eople are expected to settle along the shores o1"
Puget Sound in the next 20 years. Thi,~ population grov,.lh has not been
without �on~quence. Rural settings are being overwhelmed by housing and
commercial developments. Forests and meadows are being replaced by roads,
homes, oITsce buildings and shopping malls.

liow is Puget Sound doing under this pressure? Although virtually no ~
Ihe basin has esc-’,~d the effects of contamination and degradation, the overall
heallh o1" Puget Sound ha.,~ not changed much since 1991. The I’act that water
quality, in general, has not worsened is due larl~ely to the ongoing efl’ons
Stale and local governments, cilizens, tribes, businesses and others to manage
and preven! pollution soun.-es. Lel’l unprotected, the Sound’s water qualily
would no doub! have continued the downward spiral it was in when the
Authority was formed in 198;5.

This does not mean, however, that Puge! Sound is flee o1’ problems. The
Puget Sound Ambient Monitoring Program (PSAE4P) has found that, ms the
human population expands, signs o[ contamination are emerging in places thai
were once �on,~idernd immune to pollution--areas such &,~ rural bays and the
deep basins of the Sound. Closures of shellfish beds to harvesting, diseases in
Ix~tomfish, and decree.s in the abundance of some seabirds and fish--il is
hard Io ignore the cumulative effects of human uctivilies on Puget Sound’s

The PSAMP has been gathering information ,,bout the Sound’s health for
past five ),ears. These data m’e no{ enough to draw conclusions abou! changes
in the health of Puget Sound, but over the ~ext decade PSAJVlP will pmvid~
crucial measurements about the long-term lands in pollution and habilal Io~

Following is ¯ brief summa~ of" important ~indings from the PSAMP.
Findings are ba.~d on annual monitoring of" five ke), indicators which measure
the extent to which human ~c[ivities advcrsel), al’l’ect difl’uent pans oi" Puge~

O~i~/C~i~

Past monitoring has shown that chemical contamination poses ¯ se~’ioos tbrea~
to Puget Sound. For example, birds show significant in~’r.as~s in 5ssue
contaminants when [~.’dJng in Commer~.-’~ment Bay s~diments, and salmo~
migrating through urban estuaries may retain tOXiC �ofltarllina~ts Iror consid~’-
able periods of time, leading to lowered growth and survival rates.

Although municipal and industrial discharges contribute significandy less
chemical contaminants today ~an two decades ago, no treatment method can
completel)’ remove all Irac~ of pollutants. For example, [he best ¯vallable
technologies canno~ remove highly toxic chlorinated dioxins, produced during
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! ~,~ Pu~ ~ wo~ Qu~l,~, M~--_~_..~/~km

~m~cal con~minalion o~ I~ ~)’s is es~cially ~bleso~ ~au~
com~minams lend to ~llle rJ~idly, ~cumulaling in ~i~nts �lo~
~. Comamin~on can ~ ~ve~ and i~g i~ting in ~e~ ~ ~cau~
I~ Ioxi~ chemicals, f~ I~ ~t pan, ~ nol dissi~ling. However, ~u~
�o~enl~ulions o~ �on~aminams d~minish ~pidly ~i~h di~e f~ I~ir
~, I~ efl~ls of Ioxic chemicals on the overall ~allh o~ ~el ~nd
no{ ~ ~ve~. In ~nl yc~, ~wcver, ~AMP ~ni~oring ~
low level~ of ~n~minam~ ~ d~r~ing to ~ites f~ ~v~ f~m

Anther si~ni~canl ~ing in ~cen~ ye~ is Ihal plato ~nd ani~l life in
~e~ ~nd can ~cumula~e �ontaminams from ~i~nls a~ in
ex~nence ~v~ afire. ~el S~nd h~r ~als al o~ li~
hi~l ~a~u~d levels of ~B~ and DDTs (synthelic ~li¢ides) in the world.
~e~ level~ have ~a~, bul ~1~11 ~in high. English sole ~m
u~n bays h~ve an alam~n~ ~v~lence o~ liver di~a~s. HiMs winle~nE in
Com~nce~nl Bay ~w si~nificam i~a~s in lissue ~on~minanls ov~
~r ~nlhs in which ~y f~ in Com~nl B~y ~i~n~.

PUc~I contamination is ¯ t~mendous problem that affects eve~ Is~ of tha
Sound, and sources of fecal coliform bacteria can be expected to increase as

,̄. the population continues to grow. ~x:al contamination has already claimed
over 40 percent o1" Puget Sound’s commercial sbelli’ish beds. More than hall’
of the harves~ restrictions in commercial beds occun’ed during the last decade.
Many of the recent shellfish bed closures or downgrades occurred because
improved moniloring detected ¯ problem thai has existed for some tim=,

Fecal coliform bacteria, found in mammal feces, indicate tl~ possible I~sence
of disease-cansing bacteria and viruses in marine and fresh walers. |mpn)perly
sited or maintained on-site sewage systems (septic systems), sewage treatm=nt
plant malfunctions and combined sewer overflows, untreated waste discharges
from boats, urban stormwater runoff, and mazine mammal, pet and farm animal
wastes all have the potential to introduce fecal matter into neazby waters.

|n~eased monitoring in recent yeats has greatly expanded our knowledge of
fecal contamination, enabling state, local and tribal governments to more
effectively address problems in their communities. One of" the tint upgrades
of" shellfish beds closed during the past decade occurred in 1992 aZ North ]~ay
in Case Inlet. Several other recent upgrades seem to mm’k a turning point in
the struggle to reduce fecal contamination. Since 1989, the stale £:)epazlment
o1" Health has upgraded more than 6,.~:)0 acres of" commercial shellfish beds in
Puget Sound.

~ f"a~ that many areas of" Puget Sound continue to show historic levels of
fecal coliform bacteria, however, indicates that contamination is s4ill ¯ prob-
lem. In a few of the 10 ma.ior rivers entering Puget Sound, bacteria levels are
decreasing over time, but these decz~.ases are not occurring in the riven with
the most serious, ongoing fecal con~oninafion problerrts--.the Nooksack River
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at Brennan, lhe Sfilla~uami~h River a~ Silvan~ the Sam~ish River
Bo~hell, I~ G~n ~v~r al Tukwila, ~ ~he ~allup ~iver ~ T~o~.

While such ~udies provide im~t information ,,boul the exlenl of’ near~hore
habitat losses in localized a~as, thcre are still vast areas for which the present
stalus of nearshore habitat coverage is unknown. The Washington ]:)epanmenl
of’ Natural l~esources has been collecting dat¯ since 1991. A~ the int.ormalion
is processed and analyzed, ¯ more comprehensive evalualion of’ Sound.wide
habitat coverage will emerge, along with informalion about how this coverage
changes over time.

Monitoring the ,,bundance of" biological resources is in the em’ly stages. The
limited �lara available, however, suggest that there is ¯ wide degnee of" v~ri~zion
ia the health of" Puget Sound’s marine populations. Salmon populations, for
example, are seriously threatened by human activities, and require immediata
pro(ection. Nine Puget Sound salmon stocks have gone extinct, and man),
more are threatened. Man), Puget Sound populations, such as the marbled
murre]et, ate on the federal endangered sp~ies list. Harbor Porpoise--once
abundant throughout the Sound~are nuel)’, it" ever, seen in the conlxa] and
southern portions of" Puget Sound.

On the o~her hand, ¯ few populations are undergoing dramatic impn)vementa
in response to protection and management programs. The number of" youn8
bald eagles born each yea~ in the Puget Sound basin has i~ by over 400
percent since 1980.
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The 198~ statute directed the Authority to revi.,~ the Puget Sound Water
OQualily ~lana~ement Plan (Plan) every two years, and to include ~vithin it an

L
evaluation of pro~re~,s towed achieving the Plan’s goals and a discussion ot"
additional concerns. The 1991 Plan ori~inall), was scheduled to be the f-inal
plo.lect for the Authont)., ~’hich would cea.~ to exist after June 1991. Howev.
er, le~i,.lation approved by the I~J~) Wa.~hington State ].~gisla|ur= (Chai~er
I I.~, Law.~ of" 199U) retained the ,~,uthorit). as an independent agenc).; extended
it~ ~’ork through June 19~:5; and chan~ed the scbedule for Plan r~vi~w Io a
f-eur.~ear c.vcl~, v,’ith a review due b)’ Jul>’ 1994. Upon reviewing the Plan, it
i,. up Io the Au~horit>, board to decide ~’hether revisions a~e necessa~.

The 1990 le/~i~lation expanded the ~.uthorit), board to I I memhers, all ~ith
wo~ing privile/~cs, N,ne of- the memhers ~re appoinled b)’ the governor,
including one n:pre~ntative ~-’,ch t’rom �il).. �ounl), and t~bal governments,
and one ~pre.’,~nta,ve I’rom each of. the ~ix Puget Sound-area congressional
di.~lric~s that e~i~,ted prior to the 1992 redislricting. The director o1’ Ecolo~)’,
who pre.,,ides at board m~elin~, and Ihe commissioner of" public lands ~u~
ot’l~cio members. ~ e~ecutive director is appointed b). the governor and
,~upetvi.~s the ~ork of" Authorit), ~lairl", but no longer ~rves ~ ¯ bom’d mem-
ber.

The 1990 statute also changed the structure of the Authoril). board. PrevJoul*
I)., the board had nil)~ memhers: seven voting members appointed b)’ the
governor (lhesc included the executive direclor of. the Authority and represen-
tatives of each of- Puget Sound’,. si~ congressional dis, lricts), and lwo ex-ol’ric.

i
io, nonvoling n~mbers (the Dep,mmen~ of Ecology’s director and lhe �ornmiz-
stoner o( public lands). The executive director presided over board meetings.

, /’//,,~/’C~Y C)F T/’/~’ "T~ first Puget Sound Plan was adopted on December 17, 1986 (known as
~ PU(~LC7" ,,~:::)U~L) PL,A~ 1987 Plan) and revi~-d in 1989, 1991 ~ 1994.

Each edition of" the Plan is developed with an extensive planning process
includes as man), interested panics as possible. Informal consultations we held
with representatives from local and tribal govemments, state and federal
agencies, industry, trade groups, �ommunit). groups, environmental organiza-
tions, and citizens. Numerous public hearings and meetings ~t= scheduled
throughout each Plan-adoption period.

Some of’the major issue areas addressed in the 19~7 Plan included �onzzmina~-
ed sediments and dredging;, stormwater, pro{action of" wetlands and shellfish,
education and public involvement, and "point" and "nonpoint" r, ourc=s
pollution. (Point so~rces generall), come out olr a pipe, nonpoint rafts to
pollution that comes from other sources, such a.s runoff, on-site sewage
s).stcrns and boats.) A section was devoted to examining the "unfinished
agenda’~issues for which the ^uthorit). lacked the time and resources Io
develop Plan programs. In 19~7, those issues ranged from ltansboundary
pollution to the effects of" air pollution on the Sound.

The ]9~7 Plan also directed the ,~,uthorit). to develop three n~w programs lhax
v,’ere crucial to implementing the Puget Sound Plan: 1) a comprehensive,
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ambient monitoring program for the Sound; 2) a long-range strategy for
education and pubh¢ invo|vement related to Puget Sound; and
prior,ties and fundin~ for n~can:h. T~ 19~9 Plan. adopted on Ocloher 19,
1988. added these three issues as new Plan programs. [:.xisling programs

continued with n, nor mod*fications.

The 1991 i~an. adopted on Novemher 21. 1990. built on the progres~ achieved
under the 1987 and 1989 plans. Programs were added Io address overall
estuary management and to protect fish and wildlife habitat, in addition, the
Plan called for creating a non-profit Puget Sound Foundation to provide
centralized. Iong-lerm support for research and educational s~rategies.

This 1994 Plan is the first in which no new programs were added, in fact. the
program that called for establishing a Puget Sound Foundalion has been ¢limi.
haled due Io the inabihty IO secure funding from private or public sector
sources, Other amendments incorporated into the 1994 Plan include making
due dales in Ihe Slon’nwaler Program consistent with the state’s Growth
Management Acl (GMA); coordinating olher pans of the Plan with the GMA;
requiring the Lk’partment of" F,�ology to develop a policy on altemafiv©s
dis,,’harging sewer wastes into ma~in¢ waters; coordinating the Plan with the
I’¢dcr-al Coastal Zone Act Reauthorization Amendments; ©apanding the
local governments in managing nonpoint pollution sources; and updating and
n:fining a number ot" program ¢lcmgnu.

State law calls for tbe Puget Sound Water Quality Authoril), to terminate on
June 30. 1995. but the Puget Sound Plan specifically is ¢xempted from this
"sunset." Unless the state Legislature directs otherwise, the 1994 Puget Sound
Plan will become Ihe final comprehensive plan for protecting Puget Sound. and
"the implementation of Ihe plan...shall be the responsibility of such entitie, a
ate provided by the Legislatut¢" (RCW 90.70.902).

Puget Sound has long been considered a national ~re~um. ~d the degradation
o~" its waters and resources has been of concern not just locally, but at the
federal I¢vel as ~11.

!, 1996. the U.$. Ea~ironmental Pro~ection Agenc). (~PA). the l~pa~ment
Ecology ~ the Authority formed the Puget Soand Est-ary Program (PSF.~.

In 19S7. Congress cma~ed ~he INational Estuary Program in Ihe Federal Oe.an
Waler Act to provide a framework for protecting significant estuaries through.,
out the country, in March 1988, Puget Sound was designated by EJ)A as ¯
member of the National Estuary Program (NEP), and the PSEP was designated
as the management body for NEP efforts in the Sound. Those etTorts initially
were to locus on developing a Comprehensive Conservation and Management
Plan (CCMP) for Puget Sound.

The state-mandated Puget Sound Water Quality Management Plan. which had
already been developed by the Authority, became the basis for the federal plan.
After additional improvements v,’ere incorporated into the Authority’s Man in
1991, the EPA approved it as the federal CCMP for Puget Sound. making it
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¯ Closure response strategy for shellfish bed down/zrades-.-lhe Puget Sound

~ Plan dsrects the d,:panrnents of" Ecology and Health to work with local
communities to de~’elop a closure response strategy whenever a shellfish
growing area is downgraded.

¯ Stormwater basin planning..-4hr~e different efforls exist in the Puget Sound
basin, one launched by local ~o~’emments, one established by the Authori.
ty under state rule (400-12 WAC), and one achieved by Ecology through
National Pollutant Discharge EliminationSystem permits. The goals and
activities required under ea~.’h effort differ ~mewhal.

¯ Land~ape planning--launched in 1992 by the D~parlment of Natural
I(e~,un:es to establJ~,h timher and nontiml~t management objectives for
land.,,capes, and to analyze the effects of past. present and foreseeable
activities on water quality and quantity.

¯ Forest Practices Acl water~hed analysis---adopled by Ihe W~shington
Forest Practices Board in 1992 (under legislative mandate) to provide a
means for &,~se~,,.in8 the polential or cumulative effecls of foreslry activities
within z watershed.

¯ Central Puget Sound water planning--initiated by the Governors Ofl’me in
1993 to recommend ways to manage water resoun:es in King, Pierce,
Snohomish ~KI Kitsap counties.

~.~ ¯ Federal forth plan-.-~he U.S. Forest Service has formed provincial Ioan~
(with repre-,entatives of federal, u’ibal, state and local- govemmenls ~1
interest groups) to implement PRsident Clinton’s fore~ phm in targeled,
fo~s~d wa~r~heds.

¯ Puget Sound 400-12 Watershed Action Propam--establisbed by Ihe
Authority in 1987 and ~lministered by the Department of Ecolog),. "l"be
12 counties bordering Puget Sound have identified 131 local watersheds as
priorities for prolection, and gradually "action plans" are being develol~d
~KI implemented for each of them. By December 1994, 20 plans had b~n
approved by Ecology for implementation, and another ! 7 wen being
developed.

¯ Puget Sound Plan--Ihe Nonpoint Source Pollution Program contains z
watershed.based management program for ~’ducing pollution in runoff; the
Contaminated Sediments and Dredging and the Municipal ~d Industrial
Discharges use "urban bay action teams" to control sediment ,.-’on~aminafion
in urban bays; and the Stormwater and Combined Sewer Overflows Pro-
gram recommends local basin planning for managing storm wa~er.

While water quality is not the primary focus of all of the effom lisled ~ove~
each will directly a/Tec~ water quality. The continuing challenge for lee
Authority is to ensure that new approaches to watershed rnanagen~nt ~-~
coordinated with the Plan. The Plan should play a slrong role in ~uiding and
coordinating processes that take a wave,heal-based approach to pnxe~ing
wmer quality.
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C, row~t A4ono~ernent Local land-u~e decisions �onlrol where, what. when and how new d’~veloprnenl
will occur, and they significantly influence water quality--in river,, l-,kes.
aquifers, and Puget Sound. Given the t~rowth trends in the Puget S~,.nd basin.
n~sna~ing the effects of new development is critical to pro~ecling ot Improving
water quality in pugel Sound.

Previous versions of the Puget Sound Plan r~cognized the connecti.~ between
land use and water quality, and as~.igned major roles to local govertt~scnts for
inlplen~’ntlng the Plan. The Growth Managencnt Act (GMA). whl, it was
adopted in 19~0 and amended in 1991, further strengthened thes~ lit,kages and
requ*red Ihat local land-use plans include provisions for protecting waler
quality. The 1994 Plan clarifie.~ and enhances local gov=mmenls’ o~Jpot~unitie|
for protecting water quality through GMA activities,

The GMA process directly and indirectly benefits water quality:

¯ The GMA ~"quires that zoning and other development regulall~,~ts be
consistent with local governments’ comprehensive plans. C~on~et~’ncy
between planning and implementation will encourage consideration of the
cumulative effects of development.

¯ The land-use elements of comprehensive plans are required to
drainage, flooding and stormwater runoff in the area and nearby )urisdic-
lions and provide guidance for corrective actions to mitigate or
those di~harges that pollute waters of the state, including Puget Sound or
waters entering Puget Sound." (RCW 36.70A.070)

¯ The GMA requires that critical m’eas and natural resource iand~ be protecl-
ed. GMA regulations define critical a~as to include wetlands, i~iuifer
recharge areas, frequently flooded areas, geologically hazardou~ areas
(including erosion hazard areas), and fish and wildlife habitat-c,~nservation
a~as (including shellfish beds).

¯ The GMA requires that urban growth areas be established to cOftlrol

sprawl and to encourage cities and counties to coordinate their ~ianning
decisions. This will better protect open space and critical welht0ds.





1994 Pug~ ,Sour, d wo~ Guoh9. A,u~:~,eme.t P~

system, ~icidcs ~ h~hold ~d~s w~es). ~nas ~
~ts. hydm~ificalion (e.g., da~. dikes and ~rcs ~o p~venl ~nk
=~sion), and ~e[la~s, In ~ ~ the initial ~ag~n~ ~s fail
[o p~t ~ater quality or designat~ u~s, t~ f~ml gw calls for usin~
~difion~l ~age~nt

~e ~nmnt of ~ology is ~s~nsible f~ developing W~hingl~ ~e’s
program and c~rdmaung its imple~n~tion. ~ ~nt al~ will
the op~nunities for using existing p~gm~ a~ w~l~r ~w impl=~nling
authority is needed, At a minimum, Washington must show how the ~g~
n~nt ~a5ures ~ill ~ imple~nted (the EPA e~ges using t~hnical ~is-
m~e and pubhc education rather than ~lying enti~ly ~ ~gulato~ eyesight);
provi~ for using ~ slringenl conl~Is w~m lhe waler q~lily
and designated u~s ~ nol ~ing ~¢qualely p~l~; a~ s~w thal I~
h~ lhe ~gal aulhofily to ulli~lely enf~

~e s~le’s �~slal non~int-~llution ~g~m will ~ly ~ ¯ mix of s~te
l~al programs, including = wide v~ie[y of ~tivities call~ f~ by t~
Sound Plan. ~e~ ,�livities ~ primly in I~ Non~int ~=
Slormwater and Co~ined Sewer Ove~ows, Wedands ~fion. ~
Involve~nl ~d ~uca[i~ ~.

~ ~get ~ Plan’s ~pp~h to non~inl ~� ~lluli~ ll~y ~
~ny simil~ities to the fe~l ~qui~n~, including ~ emph~is ~ using
~st available ~hnologies in combination ~ith t~hnicfl ~sis~ ~
educati~. Ap~ix E illustrates which Plan program ele~n~ ~ I~
~age~nl ~u~s called for by I~ ~. M~y of t~ ele~nls
would d~cfly imple~nl the ~ ~age~nl ~u~, ~ ~Id
indi~cfly imple~nl the~ a~ ~ would go ~yond whal is s~i~ in
EPA’s ~age~nl-~u~ guid~e (e.g., exlensive ~bli¢ ~ali~ ~
involve~nl p~g~). Only a few of ~ ~age~nt ~ s~h ~
da~, ~ not ~d~ at all by t~ PI~. R is exited that ~ ~e will
~ly on the PI~ ~ ~ber ~o~ to imp[e~nt t~ ~e~nt ~

~e f~l ~ui~nts apply ~a~wide. ~e ~get ~ Wa~r ~ity
Aulho~ly p~ici~les on ~ology’s advi~ commiR~ and will ~om~
imple~nling the ~ ~ui~nts in the ~gel ~ ~in ~gh
PI~. Once the s~� finishes developing its p~g~ for’~ing ~
~ f~m ~lluled ~noff. the Aulho~y will ~nd ~ Plan. if ~.
improve consis~y ~d c~inafion. Until I~ s~le’s c~ non,in(
~llution ~m is in place, s~te ~ I~ age~ies sh~ld ~si~r i~
~[ing Ihe ~age~nt ~u~s into ~eir l~d~velop~nl ~
~gulato~ ~g~ ~ wate~ ~age~nt

SUCCESSES FOR Since the 1991 Puget Sound Water Quality Management Plan was adopted, the
POGET ,SOUND region has witnessed good news and bad news about Puget Sound. For

example, shellfish harvesting has reopened in some areas, d~anks to ~ive
efforts by neighboring communities. In other areas, pollution has increased,
causing shellfish beds to be closed. These events have illustrated the need for
implementing the Plan throughout the Puget Sound basin, because the manage-
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ment and respons~ s~ralegi~s thai have been linked most closely with upgraded
~’aler quali|y a.~ contained in the Plan.

~Numerous prograrn~ and activities to pro(eel water quality have been launched
during the pa~t t’our year~. Elany are called for in the Plan. bu! rome Ire
"lr~ckle-do~.n" suc~.’es~s---le~acics o1" the extensive public involvement and
edu~’a,on etl’orls launched under the Plan that have raised public Iwareness
abou! protecting Puget Sound. Following ~re man), o1" Ihe accomplishments o1"

;
I.m.n, Regulate:ms anoI ¯ In 1991, the Legislature pas~d the Oil Spill Prevenlion and Response Act,
C)r~/nan~’m requiring that plans be develol~d for prevenling and, if necessary, quickly

respondi~g to spills in Washington’s marine waters. The slatewide Spill
Conlin~enc), Plan was revised later thai year, ¯ damage assessment rule
w~, adol~ed in 19~2; ~nd ¯ polic), on using oil disper,~ants was
in 199:3.

¯ To ~luc~ the likelihood of boating and shipping accidents ~ could
cause spills, regional marine-sa~’el)’ plans have been dral’led ¯nd are heinE
reviewed b)’ the Ol’l~ct oir Marine Safer)’. Also, Ihe U3. Coast Guard
preparing to adop( regulations Iha! would allow "regulaled m~vigalion
arras" Io be ¢~ablished.

¯ in 1992, the Legislature ad~pled the Sl~llfish Pro~tion Act, which was
_,~                                 spon~ by the Authority. Among o(her things, the law r,.q:iuims Ihal ¯

county create ¯ shellfish prmcction disu’ict in), time ¯ shellfish bed is
downgraded. Within the district, property owners pay ~’or services to
eliminate sources of pullution and prmec! local waters. S~veraJ shellfish
prmection dismcts have been established, rome voluntarily and
triggered by ¯ shellfish bed �losure.

¯ The For=s~ i)r~tices Board, in 1992. revised its Forest Pmctic~.s Ruk= to
incorporate ¯ new watcrsh~l analysis process, provisions to pro(eel
lands and streams, and limiLations on the size and timing of" �lcarcuts.

¯ In March 1994, the state Board ot" Health revised its regulations for on-si~e
sewage systems. The new rules set s~dards for proper design, siting and
installation o1" sys~ms; call for installers and inspectors to he certified; and
require that local governments establish programs to ensure that sys~ms
m’= n)utinely inspected and properly main~ain~l.

¯ The Department or Ecology has improved its permits for point sourc=s
pollution and its monitoring requirements, thereby reducing the amount
pollutants flowing into Puget Sound.

¯ As ¯ Plan assignment, the I:)~partment or Ecology establish¢~ stm= s~an-
dards for sediments. They are U~ first or their kind in the country and are
he¯rig us4~d as ¯ model in other sta~s.
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¯ Water quality impm~.ed in Burley Lagoon (Kit.~ml~/Pierce counties), North
Bay (Ma~n C~nly). ~sc~allips State P~k, ~ ~lh Skagil Bay, thus

~lote Ag~nci~ ¯ During the 1991-93 Biennium, the l::)ep.mment of Natural Resources
acquired approximately 9~ acres of wetlands using rno~my appropriated for
implementing the Plan.

; ¯ Ecology established a process for accrediting laboratories. More Ihan 200
labs have applied Io Ecology for accreditation, and major dischargers
now using accrediled labs.

¯ Urban bay action learns established by Ecology have �ompleled plans f’o~
a(k;Ires.~ing water qualily and habilat problems in Elliolt Bay, Commence-
ment Bay, Sinclair and Dyes inlets, Port Gardner, B~llingham Bay and
Budd ink’t. However, budget cuts have hampered efforts to impl©ment
[hose plans.

¯ The D~panment of Health annually produces an inventory ot" �omme~i~]
and re~realional shelll~,h ~reas in Puget Sound, but until this year had no~
issu~l �las,.il’Kations t’or the R’creational heds. in May 1994, the
men! issued �lassif’Ka|ions for 71 of" the 140 recw.aUonai sheliEsh

_                                    located in Puget Sound.

¯ in acc~ with the Plan, Ihe departments of Ecology ~d Health
completed an inleragen~y ~,’reement in January 199:3 for responding to
downgrades of shellfish Ix’ds. Under Ibis system, slrategies were �omplel.
ed for the lower Nisquaily a~l lower Hood Canal walersheds in 199:3.

¯ The S~ale Parks and Recrealion Commission is gradually installing
wasl~ pumpouts in state parks ~round Puget Sound, and is managing
Ixograms to install pumpou[s in public and private marinas. The Authori-
ty, through d~ PiE Fund, supported a project to invent portable pumpouts
to make it easier for boaters Io dispose of their wastes properly.
ParEs aJso conducts an ongoing education program. TI~ Depmlment of
Health has �onducted some monitoring to assess the effects of boating
acUviues, and in 1993 �ompl~l a survey ot" the effectiveness of pumpout
facilitk~.

T~e AU//lorl’ty ¯ In acco~lance with a requirement of" the 1990 law thai reauthorized the
Authority, the agency coordinates the Puget Sound Ambient Monitoring
Prog~-am and has published five annual reports (P,,set $oMad Update) on
data that has b~n gathered. An advisory �ommittee helps manage I~

¯ A geographic information system (GIS) for centrally storing dala about ¯
Puget Sound has been es4ablished and is being upgraded. So far, d~
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In November 1992. the Authority hosted a conference about the Public
Involvement and Education Fund (PIE Fund).

¯ In February 1993, the Authority hosted a conference on local watershed
programs and how to improve planning and implementation. An advisory
committee was formed to help plan the conference.
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¯ In Januanj 1991. more than 1.000 people attended a Puget .~und research
conference that w~ organized and ho%ted by the Authority. Another is
~,cheduled in January 199.~.

¯ ~ Aulhorily. in cooperation with the law firm Heller. Ehrman. White &
McAulifle. hosted tv, o Clean Water Act conferences, in June 1993 and
June 1994.

¯ in 1992. the Authority helped organize a ~:ientific conference in
Bellingham entitled "Across the Border." addressing re.trine environmental
conditions in Wa.,,hington and Briti~,h Columbia.

¯ The Authority helped organize the January 1994 "British Colum-
bia/Washington Sympo,,,ium on the Marine Environment." in Vm’gouver.
B.C.

O/~er Accomp/i~me~/l    ¯ In 1991, lhe Puget Sound Water Quality Management Plan was approved
by the U.S. Environmental Protection Agency as the Federal Comp~hen.
sive Consetwation and Management Plan, making it the first ~tuary plan
the country to ~ceive federal approval.

_       BARRIERS TO SUCCE.~S Progress occurs one small step at a time, especially when it comes to ~-
ing Puget Sound. Laws, programs and agencies already exist to control Illany
of the principal soun:es of pollution and to protect wetlands and shellfish
in Puget Sound. These efforts have reaped some success. For example,
industry has significantly reduced its polluted dischm’ges, families I~ doing ¯
better job of properly disposing their household hazardous wastes, and the
Legislature has authorized the use of shellfish protection districts to pay for
eliminating pollution that harms local shellfish heds.

i:or the most part, the regulatory or statutory ~spects of preventing pollution or
protecting habitat have been enacted, and they have been used effectively to
stanch the "easy" sources of pollution. But pollution continues to enter Puget
Sound from many other sources, and habitat continues to he lost or degraded
throughout the basin under the onslaught of rapid development.

Lack of funding continues to be a significant barrier. State suppo~ for
implementing the Puget Sound Plan has dwindled as the state budget his
shrunk. And although local governments have several options for generating
revenues for wa~er quality programs, such proposals frequently meet with
opposition from local residents.

Such opposition is indicative of another major ban~er: people’s mi~
tions. For example, there is a lingering belief that industry and oil tinkers I~
the primary threats to Puget Sound; individuals fn~uently at~ unaware that
their own daily activities collectively generate a la;ge amount of the pollution
that enters Puget Sound. Another example involves the salmon crbi$; many
people continue to blan~ the decline of salmon on overfishing, not under-
standing that habitat destruction also is a major factor. ~ mispercep6ons
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often manifest them~l~es in opposition to program~ and policies (e.g., grov4h
m~nagerrcnt, shell~h protection areas. Mormv, ater prograrn~, critical area~
onJinances and I’om.,,I-pra~-tice.,~ rules) that are designed to n)inimiz~ or reverse
th~ "ham~ from Ihe~ ac’livilies.

true cau~.~ ot" v, aler pollution and the re,,uhs of hahilat destruclion. Io build a
.~n~ of wr~onal r~Nponqbih~y among thou ~,ho are privileged Io live in
Puget Sound b~,~in, and to generate Ion~-term support for efforts to pr~ect
~,,,’ater quality and habilal.

The Aulhorily devotes ¯ significanl portion of. its resources to ~ducalion and
Oulre~’h, in addition Io "~Jmini~terin~ Ihe innovative Public involven~nt aM

slate and local a~zencies and community groups have spon~red educational
ell’ore a.,, ~ell. But much mor~ is needed on all fronts. Continued. or even
incre.’,~d. I’unding--I’or education and for implementing o~her ~spect~, of
Puget Sound Plan--is of paramount importance.

FUNDING FOR 1HE
PUGET SOUND PLAN

Cost Es~ma~ ~ ~ As part of. developing lhe PUB(! Sound Waler Quality Managemen! Plan. the 2
l~d Plan Puget Sound Waler Qualily Aulhonty has always developed pro.jeclions of

what i! would cost to fully implement the Plan. These projections have
included the costs of activilies by federal and state agencies and by local and
tribal governments. The estimates a~ developed by Authority employees,
working closely with representatives of the various parties that ~ called o~ to
perform ta,~ks in the Plan.

These cost estimates become an important measure of how well progress is
proceeding for imp!ementing Ihe Ran. If funding is far short of the estim~
fo¢ implementing the Plan, then it is I rea.sonable conclusion that ¯ significant
amount is not being accomplished, Tables I, 2 and 3 on pages 24 through :26
provide an estimate of Plan implementation costs for the 199~-97 and 1997-99

Ubienniums.
’,

The cost pro.~ections for the 1994 Plan represent a significant increase over Ihe
projections that were included in the 1991 Plan. Most of the increase can be
found in Ihe Stormwater and Combined Sewer Overflows Program and
Nonpoint ~ouree Pollution Programs; within them, mosl of lhe inorea.~ is
attributed to acuvities Io he undertaken by local governments and lh~ slate De-
panment of" Transportation. More detail on program costs can be found in the
cost-summary nan’¯tire and charts that a~ included with each of" the Plan pro-
grams.
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Figure 1. Direct State and Federal Funding
E.xpend,tures by P/an Program

1991-93 Biennium

$2.S.000.000    ’ ’ " i .... ! .~

- i"" / //
Figure 2. Direct,gate a~l Fede~l Funding

, 1993.9.$

$15,1X10,000 ~ i i , ~

$10,000,000 ~ ’
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I~al govem~nts’ flexibility in ~nl ye~. ~ ex~ple, t~y ~y ~e
shell~sh p~ecti~ districts or st~water utilities to ~e~te funding f~
water quality prog~, ~ they n~y levy im~t fees on ~velop~nt to
~fray a v~iety of cost~ ~iated growth. M~y i~a] govem~nt~ ~ ~-
~ady ~e u~ of one or ~ of ~e~ ~es.

l~al ~tivities do ~eive funds thigh s~te ~m~, such ~ t~ ~ntenni-
al Clean Water Fund, but t~ gene~lly ~ provided ~ ~ed ~y to allow
I~al govem~ntt to initiate ~ra~ that will ~ sup~ using I~ai ~
~es. In o~er for I~al govem~nts to successfully ~y f~ ~eir sh~ of
imple~nting the ~get S~nd Pl~. alternative ~s of funding ~y well
~ ~qui~d. ~e~ n~d to i~iu~ I~al fu~ing options ~ ~difion~ ~e
water quality B~.

Tab/e 4
PUGET SCNJND WATER Q(JALfTY MANAGEMENT PLAN

Direct State ~d F,~rol Fun, ling E.xpe~’~r~ b./ Progn:~ ,4c~ivi¥

1987-19 1989.91 1991 -93 1993.93

Aulho~ily k tivitks $2,161,500 S2,905,934 $2.016,000 S1~714~400
...- hluor~ Mgml & I~m Im]l~menlolion 320,933 439.960 ~8.0~6 1,021.680

Fn~ & ~iif, flol~fol holectim 0 0 0 0 _
1 ....

.
~u I~evenJicn & Ih, sfx~a 160,000 129o041 7°233,000 2,~3f952
14~Jodn9 ;28.608 1.851.025 5~116.411 4o960,7~7
Ib~=ch 149,286 0 0 0
I:ducelion & Public Invdvemenl 1.596.067 !o910.163 2.1128o200 1o831r050
I~�~el Sound Foliation 0 0 0 O-
Hous~hok; fl~ordous Waste 32,000 88,1B3 0 0
Nonpo~nl Source Po~JliOn 2,821,863 2,592,715 3,516,460 3,~94,~93
~elif~ P~ 1,453,518 i,411,752 1,961,217 1,661,917
Wetlonds 1,091,176 1,943,592 1,449,491 601,491
Mu~Jpa/& Induslrio/Dischor~F.s 2,457,067 4,390,369 5,55’1,204 5,4~_~70
Cm~lominoled .~dimenls ~ Oredgin9 1,410,~16 1,412,176 i,725,250 !,335,924
Slorm~ler & CSOs 771,750 913,088 2,167,804 2,530,631
L~lx~0e0ry Sup~0~ 497,842 933,805 555,905 408,31S
PROGRAM I’O~A[$           $15.160.314 S!9.988.010 S33.336.073 $27.T/I.417

t                               Puget Sound tribal governments play an important role in protecting the

natural heritage and environmental resources of the region. Court decisions
regarding treaty fights have affirmed that tribes have a r~ght to participate in
policy decisions that potentially could affe~’t fish harvests. In this context,
they are extremely interested in participating in the implementation of the

l"---

Puget Sound Plan. They have conducted pro.je(:ts to monitor water quality and

28
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restore shellfish beds. and they have developed management plans for estua.,4es
on their re~rvations.

However, tribes suffer from extremely limited resources to conduct
projects. Many of them are funded by grants from the slate or federal agen-
cie.,,, but grant funds are becoming hanJer and harder to ordain, if Ibe Irihes
are going to parlicipale actively in rc,,,toring and protectiog Puget Sound, they
will have to develop new sources with which Io finance I~eir elTorts.

The federal government, es~cially Ihe Envimnmemal Pro~ection Agency, has
provided money under the Nalional Esluary Progra~ (NEP), as authorized by
Section 320 of Ihe Clean Water Act, to support Ihe development of a manage-
mcnl plan for Puget Sound. This originally mn~’,d from :$1.3 million to $2.4
million annually and was u~’d to fund special lechnical studies, the develop.
men! of management tools, and assistance in developing the ambient monitor-
ing program, ttowever, since 1991, when the EPA approved the Puget Sound
Plan as a Comprehensive Con,,~rvation and Management Plan, ihere has been
less money available under the NEP. Efforls by Ihe Amhorily did garner a
special federal appropriation in 1993 to provide money for implememing
Puget Sound Plan; the EPA also was able to provide sdditiorml funds to
supporl Puge! Sound protection efforts. Together, these actions allowed the
Aulhorily to solicit propo~ls from state agencies ~1 local and Iribal Bovem.
ments to compete for approximately $800,000 Ihal w~s distribuled ~s

_            granls."

C~her federal agencies, including the U.S. Fo~s! S~rvice, U.S. Fish ~nd Wild-
life Service, the National Oceanic and Atmospheric Adrninistration, and ~
Nalural Resources Con.~rvation Service, have funds that can be used to irnple-
ment the Plan, either ~s federal grants to slate snd local agencies or to supporl
federal activities. Puget Sound Plan progrsms �learly would benefit frorn mm’e
federal funds being made available.

The privale se~tor, including individuals, may incur added costs ss plsn
ments are implemented (e.g., the private costs of upgrading on-sile sewage
terns). These expenses ~e broadly identified, where possible, in the lext o~"
each program lug& but it is not possible for Ihe Authority to U’ack privme �osu
accurately or completely. Some private sector costs will come ~s direot
expenses, and others will he in the form of various fees or other payments to
local and state governments.

Private entities also may help finance certain Plan elements. For example,
Nature Conservancy and the Trust for Public Lands regularly s.ssis! in ~cquir-
ing Puget Sound wetlands. Privale consulting firms and ~h institutions
helped finance the "First Annual Meeting on Puget Sound Research." CorlX>.
rations and other private entities have participated extensively in supporting
and carrying out public involvement and education activities. This kind of
suppor~ is expecte.d to continue and to grow.

~h’a/eg/es ~ ,,~ecure Fully implementing the 1994 Puget Sound Plan would cost federal ~
Funding agencies and Iribal and local governments approximately $251 million during
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¯ e I~.97 ~ienniu~ ~ $291 milli~ du~ng I~ I~7-~ Bienniu~
Aulhor~ly ~ ~m~ a~l c~[inu~ funding ~gcs al all levels
~ovcm~, ~hich c~ld ham~r ¢ffo~ Io prol~l waler qualily. As ~-
lion effi~r~ �ommu¢ Io ~ delay~ a~ ~llulion cominucs Io flow inlo
~nd, I1~ fulu~ �osl of �leaning a~ p~l~ling Ih¢ ~ c~linues
i~.

in an e~ of limited govem~nl ~venues, il is ~oing Io ~ui~ �~tiv~y
~v~rance Io successfully imple~m Ihe PI~ a~ p~l ~gel ~nd
fulu~ gt.~lions. ~e Aulhorily and Ihe ~ge[ ~nd ~1~ ~
~na~e~nl ~mmmee will continue to explo~ fu~ing o~ion~ ~ cal~
in I~ E~ua~ M~ge~nl a~ Plan imple~ntalion ~
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federal and s~e a~en~ies and I~al and ~1 ~ovemmems shall ~ke
conside~ion the net envi~nmen~l e~ of their decisions in order Io             .
minimize the t~nsfer of ~llutants from one environmental medium to another.

The Plan’s emphasis on p~venlion ~cogniz~ lhe simple lm~h Ihal ii will c~t
lhr more ~o clean up ~llution later than Io p~vent it now. The Plat. is
on the premise lhat ~’e all sha~ res~nsibilily for l~gel ~und, and ~oEnizes
~ha~ fish, ~ildllfe, wa~er and ~llu~ants cross jurisdictional lines. It establishes
a Ihmework based on a pannership among levels of government, each having
a defined se* of ~s~nsibililies in di~renl p~m a~as. ~e plan ~ogn~-
¢s and includes ~cfions by federal, s~le, I~al and Iribal governments, ~e
private ~clor, and citizens.

CRITERIA FOR St-I’I’IN(~ The Authority has established priorities in the Plan using the following criteria.
PRIORITIES                 As in the past, the process of es~blishing Plan priorities involved considering

the severity of the threat posed by different problems within Puget Sound and
the op,ons tilt prevenling or curing the problems. The main considerations
thal were imporlanl for this process included:

What ia the magnitude of harm for the environment and human h~Ith?

¯ What is the pcr~istenc¢ of the threat and the di~culIy of mitigating o¢
resolving the problem?

¯ flow adequate ~re existing m~nagement programs?

¯ Is there ¯ loss thal could be construed u in~verzible?

¯ What is the effect on cur~nt uses of the Sound?

¯ Is the aclion par~ ofan ongoing Plan program?

¯ What is [he mosl co$1-�ITeclive approach to address a problem?

It is also important to ensure thal the Puget Sound Plan be comprehensive and
effective. This means that good use must be made of all the existing pro-
grams, funding sources and efforts thal are ¯Ircady occurring. The Plan musl
also be regionally fair. Conditions vary greatly around the Sound. In one
of the Sound. nonpoint pollution with microorganisms may be the
problem; in another, it may be storm water carrying toxic compounds, and in
another, loss of wetlands. For these reasons, the Authority considered these
additional criteria in setting priorities for this plan:

¯ Are all threats to the Sound being

¯ Are the significant threats in e~ch portion of the Sound being ad~
adequately?

¯ Which programs have long st¯n-up periods, and have these begun ye~?
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¯ What funding ~s exisl Io imple~m pmgrems and ~ ~ey ~ing
fully ~?

Finally. the Au~hofily ~nside~ the follow~g addll.mal faclo~ when
pnonl~es w~th~n programs:

s Adoptin~ p~v~n~ive I~ls. such ~ sl~s and pr~ed~ for
~ts. ~her than p~ing on a ~b~s~ ~i~

Taking actions I~ will have s mulfipli~

s T~king actions I~1 will i~ t~ likeli~ ,f ~�~l imple~n~.
lion of the Pia~

s Following s ~i~lar ~q~n~ which is ~es~ Io implemenl s

BI~,AD PRIC)~ITIE$ In general, the Authority believes Iha! it is importm,l to complete work which
has been slaned. Using the criteria described above. Ihe Authority hal let
broad priorilies for the Plan. They are. in alphabetit~d

. s Assess the environmental conditions ofPuget .~und and its remume,, and
the effects of human sctivities on th¢ Sound and Its gesoumes.

s Clean up existing toxic �ont~nination where s(M~rces m ~ntrolled.

Continue Plan progrann teal have been ~ned snd maintain
funding levels for them.

Control sources of toxic contaminants to PU~,eI jiound.

Enhance proteclion ofsbellfish bedt.

Ensure the protection of wetlsnds and aquatic b~sbitat. Stop losses of
wetlands and other aquatic habitat.

¯ ¯ Improve the control and cleanup of nonpoint ~ot*rce pollution in the

¯ Provide long-term support for g~arch and education.

.. ¯ Prevent spills in the Sound and enhance the capability to respond to spills

Support and improve education and public invc, lvement pt, ograms in order
to inform, educate and involve citizens of the rt,~ion and state in
cleanup and protection of Puget Sotmd.

Consistent with these broad priorities, the Authority may from time to time
select portions of the Plan for additional emphasis. The Authority will seek
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public comment as parl o[ its selection process. In addition, element F-~-8
directs [he Authority to make recommendations on slate ~unding of sta~e
agency activities to can-y out the Plan as pan of e-,~ch biennial budget process.

THE FINAL 1~4 PUGET The 1991 Puget Sound Water Quality E,{anagemen! Plan provided lhe basis for
;~:)CIND PLA,~I            Ibis final 1994 Plan. The Puget Sound Foundation P~gram, which w~ pan

of’the 1991 Plan. was deleted l’rom the 1994 Puget Sound Plan. The }louse.
hold llazardous V,’aste Program oflhe 1991 Plan has been merged into lie
Nonpoint Source Pollution Program of the 1994 Plan.

The programs that follow this introduclion are organized in ¯ consistent
format. Each program is prel’aced with ¯ brief slalement of lie problem that
led Io the creation of the program. This is followed by the program goal, lie
stralegy l’or ¯cheering this goal, and the elements comprising the program. For
each program, the major ¯ctions flowing from the prol~ram which the Aulhori.
ly intends to review ¯re listed and any legislation required by [he program i¯
specified. Finally, the program’s estimated cost is summarized. Ch,Sl~er !
�onlains ¯ discussion oi" the costs and proposed financing l’or lhe Plan as ¯
whole.

$~c’v~RAB[/.ffY If’any ponion of’this Plan or its ¯pplication to any person or cimumslanc=/~
held invalid, the remainder oi" the Plan or lie spplica~ion of [hat portion Io
olher persons or circum~lance¯ is not ¯ITecled.

For the purposes of this provision, and in observing ~ procedund ~l~ir~-
ments set forth in RCW 90.?0.07~(2). Plan "porlion" shall refer to any of the
several suhelements found will the wriou~ program element¯ of this Plan.
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PROBLF.M DEFINITION Managing and princeling Puget Sound is 8 complex undertaking. Federal.
stale, local and tubal govemmenls, businesses, individuals, and organ~.ationa
all have individual roles, responsibilities, interests and mandates. This quamity

~. _-~--....’~~ of regulators, s~akehold~ and interested l~nies, combined with I hi~oric lack
¯ ~ w --., _ :~. of coordination among them, makes ¯ comprehensive approach Io long-term

~-" : .... " -~ prolection of Puget Sound difficult. Improved coordination is p,~m~mnl
, ._~ ~.-:_ .--,, successfully and �os~-effec~ively managing Puget Sound.

"o ~"~’~--~ "~"~ in 1985, the Puget Sound Waler Quality Authority (AuthoriW) w~ dimc~d
~?"L~"~ ~ ’~ ~" develop and adopt a comprehensive management plan for Puget Sound Io be
~-~ ~ implemenled by federal and state agencies and local and tribal govemmems.

~ ~. ""- The Authority, U.S. Environmental Protection Agency’s (EPA) Region 10

~ Estuary Program (PSEP) to oversee coordination ~d implementation.

In March 1988, Puget Sound was designated an estuary of national signifi.
cance under the National Estuary Program (Section 320 of the federal Clean

i" Water Act). A designation agreement signed between the state and the EPA
~ defined a process for the PSEP to develop ¯ comprehensive conservation and
~:. management plan (CCMP) for Puget Sound. PSEP �o-manager~ all have

in the process: the EPA provides federal funding, cames out technical studies,
and oversees Plan implementation by federal agencies; Ecology is the lead
state agency for most Plan elements; and the Authority prepazed and adopted
the actual CCMP. The 1991 Puget Sound Water Quality Management Plan
(Plan) was approved by the EPA as the CCMP for Puget Sound.

Under treaties signed with the United States, federally recognized Indian tribes
in western V,’ashington possess important fishing rights in the Sound and rivers
emptying into it. The state of Washington signed a govemment-4o-govemment
agreement with Puget Sound tyibal governments recognizing their authority as
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En/orc~m~nt Many laws and programs designed to protect the So~<Us w~ter quality sad
r~souw.es arc not fully chromed. This is t~ue not only of s’atte and
laws, but also of city and county land-use ordinances, such as shomlit~=
programs, zoning and other land-use ordinance~ and local health �ode~ govern-           --
ing on-site sewage systems. Jurisdic6ons face compeun~ priorities, i~dequ~
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funding and ~ack of" expertise. Local prosecuting attomeys have trouble
enforcing laws due to ir~d~u~te per~Ities and insufficient st~I’f.

Federal Facilities "l~re is a significant federal presence in the Puget Sound b~sin, including
several rr~jor L~partrncnt of l.~l’ense inst~llations and numerous r~’~ller
facilities owned or operated by the National Park Service, the National Ocean-
ic and Atmospheric Administr;~tion. the EPA ~nd other federal agencies. The
water quality el’I~:ts of ope~ting these facilities oflen resemble those ~sulting
from industries, business, farm and household activities around Puget Sound.

The regulatory framework for federal facilities ~n he complex, m~king it
difficult to ensure compliance with environmen~l laws. Although m~jor
federal laws ~quire that federal entities ~ subject to the r~me federal, ~tate
and local environmen~l requirements as any nongovernmental entity, the
President may exempt fede~l entities from environmental requiremenls.
Further, the U.$. Justice Department l~s stated th~l the EPA is not aulborized
to bring suit against other federal agencies or issue unilater~l order~ to
environmen~l laws. The EPA has since adopted s federal-facililie~ ¢ompli.
~ sl~’~teb~ that relie~ on adminislrative mediation ol’disp~teg.

Federal Superfund sites h~ve been designated at sever~l milita~ installatio~
around Puget Sound: Forl Lewis Army Base, Mc~hord Air For~e
Trident Submarine B~se at B~ngor, Whidhey Island Naval Air Station {’NA$),
and the Naval Underse~ W~u’f-r~ Engineering Station at Keyporl. Eight of
installations have NPDES (National Pollul~nt Dis~h~’ge Elimination System)
permits from the EPA for industrial ~nd/or domestic w~stewater ~
water discl~rges. Mililary b,zses ~gularly handle haz,-,’dou~ materialz, ~d

~ F~/e~/Ac’/iviBes    Federal development pmje~s, finan~i~l ~’,sismnce and regulatory ~d permit.

ring proBr..~ms ~n have m~jor effects on w~ter quality, habitat ~nd wetlm~s in
the Sound. Exemples include the U.S. Army Corps of Engineers’ n~vigation
improvement project, the permit programs confined in Se~ion 404 of the
Cle~n Water Act and Section 10 of the Rivers and H~bors Ac~ Housing
U~oan Development block gr, znts for shoreline developmenl, U.S. Fo~
.Servi~e timber mar~gement ~¢Uvi~ies ~d EPA Region I0 N~PDES permiL~ for
federal f~¢iliti~.

Bec~us~ lhe federal government retains authority over so n,~ny activities th~
at’l~ Puget Sound. it is essential U~t federal agencies �ooperate with
~d loc~l agencies in implementing the Puge~ Sound Pla~.

~ GOaL To provide ~dequ~te m~n~gemen~ funding, enforcement ~md feder~l
cy during the implemen~tion of the Puget Sound Water (~u~lity
Pl~’~, the Comprehensive Conserv~ion ~nd M-nagement Pl~n for Pugel Sound.
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STRATEGY The strategy for achieving this goal is to: (I) formalize and continue the
existing Puget Sound Est,,’~ry Program management structure; (2) obtain
ad~ua~e fundzng for the program, including new sources of state and federal
revenue; (3) r~uire accountability by implementing agencies; (4) provide
strong enforcement at all levds of government; and (5) ensure that federal
act,vzncs, including the operation of large federal facilities, are �onsLstent with
the Plan.

PROGP, A~ ELE/vlENr$

Management Strudure

EM. 1. Management The U.$. Environmental Protection A~ency, the Puget Sound Water, Quality
Structure of the Puget Authority in cooperation with federally recogniTx.’d Indian tribes of western
,Sound Estuary Program Washington, and the Washington lkpartment of Ecology shall continue to

co-manage the Puget Sound Estuary Program (PSEP), as established under the
provisions of Section 320 of the federal Clean Water Act as amended by the
Water Quality ,Act of 1987.

The Puget Sound Water Quality Authority is responsible for preparing and
adopting the Puget Sound Comprehensive Conservation and Management Plan
(CCMP) for the program, which is also the Puget Sound Water Quality
Management Plan provided for by Chapter 90.70 RCW. The Authority shall
amend target dates and program tasks as necessary to ensure plan implementa.
tion.

The Environmental Protection Agency provides federal ~unding, cm’rie~ out
technical studies, and leads implementation by federal agencies. The EPA
provides liaison with federal agencies and is responsible for over~ight of
programs that have been delegated to the state, such as discha~er permita
under the National Pollution Discharge Elimination System proBmm.

Ecology, with state and delegated federal regulatory authority for water
quality, air quality, and solid and hazardous waste, is the lead state agency for
implementation of most Plan progranu.

The three �o-managen of the PSEP shall help review the activities of federa~
agencies as part of the federal consistency process developed by the PSEP
Management Committee. This proce~ is spelled out in EM-14.

EM-2. Management The three �o-managera shall continue to jointly chair the Puget Sound Emary
Committee Program Management Committee. This committee shall be composed of

representatives of key federal and state implementing agencies and Io~al and
~bal governments. The management committee will advise the �o-managera,
provide a formal system of communication between the �o.-manager~ and thoae
imp|ementing the Plan, and review proposed revisions to the Plan. Other
duties will include approving the work plans for EPA-funded implementation
activities and reviewing urban hay action plans.
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E/~4-7. Shellfish Funding [Element Completed]
Strategy
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8.,L B;enniol Budget By M~’h 1 ofeven-number~l years, the Authority shall provide appropriate
and W~ P~I a~ent-’~ with Plan p~orities and a ~st esti~te for fully implementing

Plan ,I.rmg the next biennium, in p~p~ing its biennial budget ~quest, ~ch
imph..~cnttng age~y shall consider the Authonty’s prio~ttes ~nd pm~t~
costs ~ltd the a~ency’s implementation plans for the ~nt biennium. By
May I. each implementing agency shall provide ~e Authority with pRlimi~
de~.Hp.ons and cost estimates for ~et ~und Plan pm~ts
lnclu, l,’d in the a~e~y’s budget ~quest. This step will facilitate
dlsctlt,lon during the development o~ Plan budget Rquesls. ~e
u~ tl,* pn~uct of these discussions, along with the Authori~’l implemen~tion
prior~tws ¢all,d Ik~r in RCW ~.70.~a). in developing the ~vemo~s
~n~l Plan ~dget p~l.

8.$. Biennial Rel:x:v~ State ~encies and local governments identified in the Plan ~all submi!
wrilte~ biennial reports to the Authority documenting and assessing their
con~ency with the Plan as required by RCW 90.70.070(3). The Authorit~
shall I,ovide instructions and work with implementing agencies for that
purp,,~e. The biennial reports shall be submitted to the Authority by Septem-
ber I ~ of the second fiseal year of each biennium. Agency biennial repom
shall Include: (i) an assessment of the agency’s progress toward achieving the
~oal ,f improving Puget Sound water quality; and (2) a di~u~ion of the
obstn~ les impeding this progress with recommendations of how the~e obstacle|
c, an bcsl be overcome.

The Authority shall use the information gathered during the biennial I~,iew
pmce~ to prepare revisions to the Plan as required by RCW 90.70.055(3) and

Tht~ report will be presented to the Legislature in January of odd-numbered
yetn.

required to biennial reportl include, but areThe ~laleagenciesthat submit
not hmited to:

Der,~,rtment of Ecology                                               "’1
Department of Natural Retotm~
Dep~ttment of Health
Dep~ttment of Agriculture
Dep~ment of Community, Trade ~nd Economic Development
Dep,~tment of Transportation
Dep~ttment of Fish and Wildlife
Deportment of Labor and Industries
Attot,ey General
Con.ervation Commi~ion
State Parks and Recreation Commission
Washington Sea Grant (University of Washington)
Wa.~hmgton State University Cooperative Extension
Super,ntendent of Public Instruction

The Authority shall review the success of Plan implementation (including ~ ._
publ.: and private actions) and submit the State of the Sound Report to the
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The Authcrity emphasizes that its review of major public actions does
replace the authority of [he permit-issuing a~ency to make the substantive
decision on a permit or other matter. Furthermore. Authority review of¯
proposed action does not in any sense constitule an appeal of an agency
decision; the Authority does not intend to function as an appellate body,

The Authority will respond to ¯ proposal within the established t~dew period
or within a timely pennd if no formal response period exists.

of AcEons In order to ensure that the Authority is awm’e oractivifies which potentially8.7, Noh’ce
¯ ,%bim:f/o Rev~’ew merit its attention, the Authority will inform state and local agencies of the

specific types of actions for which notice to the Authority should be given.

These actions may include program, policy and permit actions, including
actions taken under the State Environmental Policy Act ($EPA). All state
a~encies and local governments shall provide SEPA documents to the Authori.
ty wherever water quahty, wetlands or related issues within the Puget Sound
Plan area are involved. The Authority will respond when [he proposal being
analyzed meets one of the ~’iteris listed above.

Target Dates: Agency implementation plans shall be submitted to the Authori-
ty by November ! of odd-numbered years. Agency budget estimates for
implementing the Puget Sound Plan shall be submitted to the Authority by
May I of even-numbered years. Agency biennial reports shall be delivered to
the Authority by Sel~emher I ~ o1" the second fiscal year o1" each bienniura.
The Authority shall produce the State ot" the Sound Reporl by January I of

EM-9~. F~ The EPA shall initiate feder~l enforcement actions when necessary to ensure
Enforc~m~t implementation of the Puget Sound Plan and pro{ection of Puget Sound. if

situations arise where another federal agency has enforcement authority, the
EPA shall reques~ ~ppropriate action by that agency. The EPA will ~so
initiate federal enforcement actions on an independent basis, ~
requests o1" the Puget Sound Water Quality Authority.

EM- 10. Enhanced Local local governments ere encouraged to strengthen the enl’orcement ~d wording
Enforcement               of existing laws, ~nd develop and implement new ordinances which prolect the

water quality and habitat functions ot" wetlands and which control specific
sources of nonpoint pollution, including storm water. The state will pn~vide
matching funds to counties, cities or local health agencies to assist in
development or revisions ot" programs and to augment investigations
prosecutions uncler those laws.
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Fort ~s ~y ~                                                ~

M~ho~ Air Fo~ ~                                              ~
Ke)~ Naval Un~a W~ Engin~ng S~tion
Indian Island Unde~ W~f~e Engin~nng S~tion
Manchester Naval Supply C~I~

The EPA shall al~ u~ o~er ~gulato~ op~nunifies to ~hi~= ~e~ ~me               ~
g~Is with ~e~ facilities. The~ op~nunities include: ens~ ~t multi-
media inactions cover consistency with the ~get ~und PI~ ~ CCMP,
and eval~tmg p~ts that sup~n ~he g~Is of the CCMP ~ ~ent~l

2~ndi~tes for desig~tion ~ gupple~n~ ~vimn~n~ pm~ts du~ng
enfo~nl ~ttle~n~

T~gel Da~e: Complet~ ag~n~ ~l app~ate facilities by ~an~ I~;
imeg~ting ~gulato~ ~nunity effo~ d~ng fi~al ~ I~5.







ACTK~N PLAN - ESTUARY M~I~AGEMENT AND PLAN IMPlEMENTATiON

M~UOR PUBUC None.

LACTIONS

LEGISLATION No~.
REQUIRED

ESTIMATED COST The estimated costs/’or fully implemenlin~ the Estuary M~mageme~t ~nd P~I
lmplemenlafion Program a~e $4,117,994/’or the 1995.97 Biennium and
$4,267,520 l’or the 1997.99 Biennium.

The elemen! EM-6, Puget Sound Grants Program, would provide funding
through grants to local governments and other agencies to implement Plan
elements. The =dministrative costs for this program is assumed to be betwe~
three and/’our percent o/’ the expecled Brant base o/’ $6.?5 million per y~’.
This program would be managed by the Authority,

Funding/’or the en/’orcemen! element,, o/’ this program is estimated to
approximately $1.6 million per year. Of’this, $l.33 million per ye~
estimated/’or enhanced local enforcement (element EM-IO) Io be £unded
sta!e matching gr~nts to local governments from the CCWF ~nd the Pug~et
Sound Grants Program. No local/’unding sources ~ es!ima!ed/’or element
EM-]O. Local implemen~tion cos!s that are/unded by local ~urces
included in estimates/’or other progran~ particularly s!orm water znd nonpoiat
~oume pollutio~.

The cost o/’ the/.edeml ,,ctivities program (elements EM.]2 through ENI.14)
abou! $] ]3,000 per year. This does no! include costs to/’ederal agencies for
participation in she review process e~ablished under this program, nor do~ it
include costs !ha! may !rise ~om ~ny new agreements, policies or regulafio~
!ha! may be developed as ,, result o/. the initiatives described in this pmgrm~

No priva!e se~or costs have been identified for ~is progra~

t
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Estua~ Management Program
Implementation Estimates
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3. I StoM ~encles The departments or Fish and Wildlife, Natural Resource, and Ecology, and
other state agencies that collect data on Puget Sound habitats shall enter or
continue entering existing data on non-wetland aquatic systems (deep- and
open-water, riparian and shoreland habitats) onto existing geographic informa-
tion systems (GIS) to be shared between systems. The data shall be provided
to the Puget Sound GIS (element M-4) which will be used to update the Puget
Sound Environmental Atlas, lind they sha~l be made available to other agen*
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Target Dates: The departments of Fish and Wildlife, NaturaJ Resources, and
Ecology, and federal agencies shall initiale v.ork on subelements H-3.1 and
H-3_~ by Seplember I, 1995. The government gram pro~-arn for local govern-
ments and [ribes shall be developed by January I, 1996, with the firs~ round of
grants awarded in the summer of 1996.
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4.2. Locol ond Tribal With the Depanrnent of Fish and Wildlife as lead, the Authority, the state
Government Habitat departments of Fish and Wildlife and Natural Resources and the USF’WS shall
Enhancement and Pu~ic work with tribal and local governmenLs to establish a habitat enhancement and
EcJucah’on public education program. The Department of Fish and Wildlife shall invite

~ .-tribal and local govcrnrncnts to apply for habitat enhancement projects for
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for ~agenmnt of hab~ts &~taled ~ith ~ualic ~stems. ~is effofl is n~
~signcd to es~blish any ~w ~o~m~, ~t r~ther to sup~ existing
grams and help them ~ eff~tt~ely pmt~t ~$et ~nd fish ~ wildlife
habitat, ~er41 agencies �o~ ~ith habitat ~nag¢~nt
to inc~x~ their ~ork in t~ field ~ to c~Minate with ongoing
J~al elf, s.

~ ~pa~nt of N~tu~al Re~es shall inc~t~ field investigati~s
envimnngn~J ~view ~lated to t~ kasing uf ~uatic I~ds. S~if~ ~ks
i~J~:

a. Review 8ppl~cati~ for N~ (Natimal Pollutant Di~e Elimi*
nmion System) ~its.

b. ~ffo~ SEPA (S~te Envi~ntal ~Jicy Act) ~view of
appJicati~s.

�. Ins~ ~ evaluate ~tigati~ ~s.

d. Ensu~ ~mpli~e with ~ envi~nml �~itions sti~lat~

~ ~n~nt of ~sh ~ WiMlife ~ali:

a. Re~h ~ eval~te t~ eff~ of ~itt~ (HPA) ~vitks
~uatm ~nities ~ f~h ~bi~t.

~h ~sults ~ ~it~ �~iste~y of HPA ~ui~n~.

�. Inset ~ eval~ miriam ~.

d. Re~h ~ ~entify i~t ~ habi~
~ie~.

e. i~ t~ ~h ~1~ in its HPA ~vkw

f. ~ field ins~i~ ~lat~ to tpplicati~s f~ HPA ~i~.

g. ~su~ ~mpli~ to t~ ~vimn~n~l ~ui~nts of ~ HPA
~it ~ ~nit~ �on~y of HPA ~ui~n~.

~ ~nt of ~o1~ ~1:

& C~inate eff~ to ~ ~uatic habi~t within i~ wetl~s, ~1~
fish and ~n~int ~llu~ ~.

T~get ~m: Agemies shall ~n wo~ on this ele~nt



VACTION I~AN ¯ FISH AND WILDLIFE HABITAT Pi~OTECI~ON

0MAJOR PUBUC 1. Coordinalion ~ilh tlm [:)C’TED and WDFW on criticaJ areas guidelines

L
AC"T/ONS FOR (element H-I).
AUTHORITY REVIEW

lEGISlATION Non~.
REQUIRED

ESTI~TED COST Full implementalion of Ihe Fish and Wildlff’e Habilat Protection Program
would co.~t an estimated $4.4 million during the 1995-97 Biennium and $4.4
million for the 1997-99 Biennium. Most of this cost is t’or the field investiga.
lions (element H-6) and to perform habitat invenlories and enter what is
learned imo ¯ geollraphi¢ information system (GIS) (element H-3).

In order to perform the field invesliltations work in element H-6, the il~m’ticipat.
inl~ ¯i~en¢ies would have to hire =n eslimated 13 lull time employees. Once
the~ employees were on bo~d. the annual �osl would he $781,000. Element
H-4, Habilal Education Sir¯leVy, would cost an estimaled $940,000 per
biennium once the inilial start-up costs for hiring new people had been met.

Fish and Wildlife Hobilot Prote~’on t~grom

$!,8o0,000          "
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I/~/577"f/~ in 1986, state and federal laws were in place to require irresponsible panics to¯
FRAMEWORK clean up spills and pay the costs of doing so. Contingency plans were also in

I place to guide coordination of a spill cleanup. These laws proved inadequate
in practice, and many deficiencies were apparent in terms of preventim and

; r~sponse planning. Under the federal Clean Water Act. the party causing a

" ~1~
petroleum spill is responsible for cleanup costs. The federal Comp~hensive
Environmental Response, Compensation and Liability Act (CERCLA, or
Superfund) assigns the same responsibilities for spilling other hazardous

6!
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rn.~terials. Cleanup efforts a~ conducted papuan! to nalional, regional and
Lstale ¢om=n~cency plan.~. ~hleh id~nlify ~ha! is Io be done by t~hom in

�~¢n! of a ~piII. The U.S. Co¯,! Guard is the lead a~er~.-y respon*,ible for spill
nP~pon~ m the nmrin~ ~:,!c.r~ of Pu~cl Sound. with stale and other
a.~¢n+.-le,+ and Io~-’,1 amJ tr=b-,l t~ovcmn~nt~ performin~ ~,~’ondaJ’y. roles. The
U.S. Environm~mal Pml~.’t~on Agency (F+’PA) i~kes tl~ it~;I for inland spills.

Some i~ue~ rela!~:d Io +,pill pre~ntion and respons~ have be~n addressed by

2
re~.’enl st;lie le~i~l~tit)n. In 19,~9, the Washington Slale Lz~islature In~nd~
Ihe Stale \Valet Pollutwn C’onlrol ACl (90.48 RCW), Io Sl~ed up
a.,,.,,cssn~nl irom an oil spill when damages cannot be quanlified at ¯ reason-
able cos!. In such an evenl, �ompen~alion will be as~cs,,cd at belween $1 and
$.~0 per l~allon of od spilled. The 19~9 Ocean Resoun.-es Management Act
(RCW E,~ 40.020) I’~’~UiI’~s Ihal ve.,,~ls over 300 gross Ions which transport
pelroleum producl.,, ~u, cargo have evidence of financial re.,,ponsibility ¯mounl.
inB Io $1 null!on or $1.~0 per 8ro~ Ion, whichever is greater, Io pay for spill
cleanup and resource damage in =he even! of ¯ spill,



SP.~. Fire Fighling or~ The Depanmem of Commonily, Trade and Economic Developrrmm’s
,~pill Prm,en~n ([X.’TED) Fire Pm~ection ,~ervices Division shall design and implement ¯

pro~.r~n Io Vain local fire deparunent and fire dispel represenlaUves, busi-
nest:s, and industries in the provisions of Article 80 of the Uniform Fire
Code. The program shall !~ designed Io promote panicipaUon by ~ ¯

r - -~ volumeer fir~ depanmems The focus ot" the training shah be on build/hi
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material handlini~ and disposal needs of the targeted groups. This l~ogram
O

..,,~ shall be coordinated with actions taken by Sea Grant and the depa~ments of"
Ecology and Fish and Wildlife to implement program element EPI-5.I.

L
Target Dates: The educational prop’am shall he implemented according to the
workplan schedule developed for this ixogram. Washington Sea Grant shall
submtt ~mi-annual progress reports to the Authority.

Ad~,JC)R PU~UC !. Training program outline ~KI implementation schedule by the Depa~ment 1
ACT/O~S FOR of Community, Trade and Economic Development (element SP-2). Mm’ine

2
AUTH(~RITY RE¥1E!Iv’ fire-fighting proBram and implen~nta~ion ~hedule b). Ibe Ofl’~ of Mm’ine

Safety (element SP-2).

t 2. Vessel safer), uand~ds recornmendmions (elemen! SP- 3).

EST/A4ATE’!:) CC)ST Fully implementing the Spill Prevention and Response Program is estimated to
cost $4.6 million during the 1995-97 Biennium and $3.2 million during ~h=
1997.99 Biennium. The revised 1994 Spill Program will be almost entirel).
paid for by Ihe Oil Spills Administration Accoun! (a ~ on crude oil brought
into Ihe s~ate for relining), with mino~ contributions from federal, local and
u’ibal funding sources and Ih= state Gon~ral Fund. Man). of the costs will
accrue due to actions to implement Ih~ pohcies agreed upon b). the S~Ies/EI.C.
Task Fo~’e. The.~ measures involve ¯ i,~rge and complex an’a), of costs which

2
would be shared by numerous govemmenl agencies ~d p~vme industries.
Recommendations which involve ~neral ~res, such as increasing enfmt~.
ment efforts, do not facilitale a simple calculation of costs. Therefor, lee sum

~�osl of implementing all of the ~’m."omm~ndations remains unknown. ’

Private sector costs that ma). result from spill pmvemion and response ~ctivi-
~lies are not included in Ihe eslimal~ of implementation costs. Improvements in

spill prevention and respon.~ ma). ~so help counter privme costs b). mducin|         2

potential cleanup cosu from spills.
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ronmen~al Alias with the monitoring program. This commillee was established
in October 1986.

Prior to forming the M,MC, a monitoring desisn was developed through the
U.S. Environncnlal Protection Agen~)"s (EPA) Region I0 office and refined
through workshops involving the public and local and vibal governments. The
workshops en.~ured that inlere,led panics had a role in designing the commit-
~’~. Mend’~r~ of Ihe Puget Sound Estuary Program (PSEP), Technk:al Adviso-
ry Commiltee (TAC’), and olher scientists in the Puget Sound Area provided
scientific review of the draft design.

The MMC pre~nted ils final report and recommendations to the Authority in
April 1988. The �ommillee’s report and ongoing rel’znencnls provide the basis
for the Moniloring Program. At the heart of this program is the Puget Sound
Ambient Monitoring Program (PSAMP), which Ihe Authority adopted in April
1988.’

The PSAMP Sleering Commitlee was formed in August 1988 to rmumge ~nd
�oordinale the program, it includes implementing slate q;encies, federal
agencies, local and Irihal governments, and Ihe Authority. The majority ot’
activities began in 1989.

As of. 1994, ¯ �oordinaled monitoring effort, which includes regul~" sampling,
is in place. The deparlrnents of Ecology, Fisheries (now Fish and Wildlife)
and Health have conducted regul~ ~mpling of. marine ~nd fresh w¯ter~, fish,
~.’~lime.nts and shellfish since 19~9. The stale I~panment of’ Natural Resourc.
es (DNR) conducmd habilat surveys in 1991-92. The U.S. Fish and Wildlife
Service (USFWS) is conducting studies suppofling future contaminant ~
piing of birds. Citizen monitoring activities ~ carried out regularl), IhrouBh
the Authorily’s Public Involvement ¯nd Education (PIE) Fund, EPA and
agency funds. The departments of Ecology, Health, and Fish ~nd Wildlif.e ~11
have operalional data-management systems, and the DNR has loaded the
Sound Environmental Atlas onto the Puget Sound Geographic ]nfommtion
$)’.~ern (GIS).

To implement lee Puget Sound Ambient Monitoring Program. This ~
was designed to: (I) assess ~be health of Puget Sound and its resources; (2)
identify existing environmental problems; (3) provide da~a ~d o4her informa-
tion Io assist the Authority m~d o~hers in measuring Ihe success of.environmen-
lal programs; (4) document natural and human-caused changes over time in the
ecological components of. Puget Sound; and (5) support raseareh activities b~
making available scientificaJly valid
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M-3: Citizens" The Authority shall develop a citizens’ monitoring program lo collec! dam
Monitoring which will supplement the PSA~IP and act as an educaUonaJ and public

involvement tool (see element EPI-6 for l’unher details on citizens’ monitor-
ing). At a minimun~ at least one citizens’ monitoring project shall be carrir.,d

71
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/~1-6. Ac~i/ioe~/ The goals of the PSAMP will he enhanced by Ihe ~ddition ot approlxi~e
A4onlto~’ng onc/Dolo intensive survey, receiving Waler monitoring data �ollecled by dischargers,
Mono~ment/~�~s other environmental data lhat m’~ compatible with lhe data collected under the

PSAMP. The PSAMP Steenng Committee shall consult with state ~
agencies �oncerning the appl~cability of their intensive survey and other
environmental data to the PSA.h, IP. The state depa~ments of’ Ecolog)~ ~id
Health, and other state agencies; the EPA, the U.S. Navy, and other l’eda~ll
agenc’ms; Metro ~d other local and tribal governments shall collect ~I ~o~
information from intensive surveys, to the maximum degree feasible, ~-’cording
to sampling and analysis protocols specified by the PSA]VIp Steering Commit.
tee. Ecology, DOH, and o[her agencies as appropriate, shall, to the maximum
exlent practical, transfer appropriate intensive survey results, ~rnbient monitor.
ing data, and other environmental information to the central database at lhe
n.’quest of the monitoring program Haft. Transfer of the information shall be
accomplished using data Iransfer fonnats developed under element M-4.

Collection and storage of" information in n manner compatible with the PSAMP
is addressed for compliance monitoring surveys in elements P-8 and P-17; foe"
contaminated sediment inventories in $-8.I; for nonpoint pollution monitorin~
in elements NP-7.2 and MB-7; for shellfish monitoring in elements SF-3
SF-~; and for wetlands evaluation in elements W-I.2, W-4 and W-6.

Target Date: The departments of Ecology and Health, and other agencies shall
use PSAJvtP protocols on an ongoing basis. Intensive-survey data shall be
stored in compatible format by Ecology and the DOH by January I, ]996,
by all other agencies b), July I, 1995.
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~,CT~ I~ . RES~AieC~
V

~! in managing the Sound’s water quality, and (2) to ensure that the results of O

allresearChlevels.art understood and incorporated into the decision-making process at
L

AU7"/-K~rrY’$ In an effort Io promote a �oordinaled program of resean:h for Puget Sound, the
APP~)ACH Aulhority pursued two ~par, ate but closely related processes: (I)focm;ing

inst,lutional and financiaJ re:~ources on Puget Sound reseaxch, and (2) ~-’tively
disseminating research information through i ~ries of conferences, workshops
and publications.

In the 1987 Plan, the Aulhority presented a strategy Ihat called for developing
a research �ommilte¢, holding an annual Puget Sound research conference, and
also ~lop~ing research needs and priorities. Established in 1987, Ihe Commil-
tee on Research in Puget Sound, was comprised of representatives from
=cademic institutions, state and federal agencies, business, agriculture, environ-
memal groups and private research organizations. The committee was charged
w~th making recommendations to the Authority on eight issues impo~lant to
Puget Sound research, including: research priorities, institutional needs,
n’mnagement, research ~tserves, ~d the publication and dissemination o1’
rese~ch results.

In July 198"/, Ihe Subcommittee on Establishing Research Priorities generated ¯
ranked list of research pnorilies. In an effort Io devise an institutional struc-
ture which might address problems related to �oordinaling and paying for
research, disseminating researeh results, and using research resulls in m~kin|
decisions, the Subcommittee on Institutional Issues reviewed I1~ ~mctur~,
responsibilities and operation of existing institutions in the Puget Sound region
~1 around the nation. Based on this analysis, the Committee on Resea~h
recommended that ¯ Puget Sound Research Foundation should be eslablisl~.

in the 1989 revision ot" ~ Plan, the Authority adopted Iong-~rm
goals and ¯ list of six n.,seareh priorilies developed by the Committee on
Rese~h. This list was intended to guide support for r~e.~reh through a
grants program for Fiscal Year 1989-91. A s~venth ~ of reseaxch havin
do with pesticides was identified by an issu~ paper relemsed in 1990 ~d added
~o the list.

The 1994 Puget Sound Plan’s Resea~h Program calls for the Authority to
establish ¯ gr-mts ~ to fund research on Puget Sound. The Foundation
Prog~m was eliminated after efforts to establish the Puget Sound Re.se.m~h
Foundation were unsuccessful. The Authority has I~en actively disseminatin£
rese~Jch information Ihrough a series of �~nferences and publications---mo~
no~bly the Puget Sound R~h confer~n~.s and P~get $o~md

GOAL To establish and maintain a system of priorities and funding for, and dissemi-
nation of, re-~.arch thaz: (I) adds to our knowledge of the physical and biologi-
cal systems of Puget Sound; (2) identifies causes and solutions of pollution
problems; and (3) assist.s decision-making activities of regulatory ~d manage-
ment agencies while stimulating creativity ~;I exeellenc~ in ~m’r.h.
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STRATEGY The slrategy for achieving Ihis goal is lo: (I) mainlain the Pugcl Sound
Re~.arch Program: in order Io promole Ihe coordination and funding of Puget
Sound re~e.uch; (2) maintain a renewable list of priorities for the program;
(3) assist in maEing the results of research available for u~ in making deci-
sions.

PROCRAIH ELEMENTS

R- ~. Puget ~)uncJ The Authority shall maintain the Puget Sound Research Program in order
Re,~or~ Progrom provide a regional focus for the se~ling of research priorities, research sponsor.

ship. and the d~s~minalion of retouch ~indings related Io Puget Sound and il~
watersheds. Thi~ task shall be carried out with Ihe a.~istan~� olr ¯ R~areh
Advi~)ry Committee �ompo.~l of repre~nlatives from ac~lemi¢ inslilutions;
~lal¢o federal, regional and Io~al agencies; Ihe bu~inc~ arid ©onsuhin~ �omm~
nily; ~nd private research or~anizatioas.

The Authority shall ensure thal Research and Monitoring Program ~ctivitics Ire
coordinated. This includes reviewing the integrated lechnical reporl of" the
Puget Sound Ambienl Monitoring Program (PSAMP) to identif), research
n~ds related Io developing analylical and sampling melhodolosies or investi.
gating questions raised by the moniloring results. In ~Idition, the l~-ogmm
shall coordinate, to the grealesl extent possible, with o(her research and
moniloring el’Ions, including the Puget Sound Estuary Program ~d olher
estuary prol~rams, the NOAA’s programs (Norlhwcs~ Fisheries Science
sludies, activities of the Pucil’,c Noflhwest l~storalion Center and the National
Esluarine Research Reserve, ~nd the National Marine Sanctum’y l~ogmm),
Pacil’~ Northwest Regional Marin~ Research Program. water~hed monitorinI
programs, lhe Timher~’ish/Wildlil’e Agreement process, m~d �)~=r Eranl pro.
Inure.

R-2. Res~rc~ Pr~riges The P~seareh Advisor~ Commiuee shall review, revise m~d recornmend Io
Aulhorily a list of" rese.~rch priorilics Co serve as i guide to lhe Authorit), in
decisions to fund resea~h peninenl to PUget Sound. The ~lvisor7 �ommill==
shall consider n~ds and priorities for rese.areh identified b), olher rese.a~h ~d
monitonng programs, such as Ihe Pacil~� Northwest Regional Marine Research
Program ~d the PSAMP, as well as b~ o{her Plan ~ (�.8-, elcmen~
H-6, PS-2, $P-3, SW-7 ~xl W-9).

The Authoht), shall encourage "gencies, induslO, and other orEanizations
fund m.~earch Io consider b~ list of ~.~u’ch priorities in their ow~
for allocaling ~ fur~is.





None.
REQUIRED
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VACTK~N PLAN. EDU~.A110N AND PUBLIC INVOLVEMENT

0

EDUCATION AND PUBLIC INVOLVEMENT PROGRAM                  L

PR~)GR, A~ ELEMENT P|. I. Public |nvolvem~n!
D~RECTORY EPI. I. ]~lucation Guick~lines

EPI-2. Coordination Mechanisms

1
@i-3. Gener, d Audiences .............................. 90

@1-4. Volunteer Audience; ..................................
¢~EPI-5. Business and Induslry Audien~

2EPI.6. Youth Audiences ......................... 9~

@1-7. Un v., i,y ........... :::::.. 9798
EPI-8. Funding .......................................... 98EPI-9, Puget Sound Waler (~uality Aulhority Aclivities ..............

99

PROBLEM DEFINITION Pro~ecung wa~er quality requires an ongoin~ commitment from everyone-.~
individuals a~ home. work and pla~, ~nd as members of’ our �ommunilies,

_ _ _ , where we in/luence mhers on matters OI common interest. Each or us hat

: ’ ~ ~-,,, ~’I
many roles in which we affect water quality and many opportunities r.~h

Education and public involvement ~re l~-’essary �omponenls of’ l lonB-~rm
mana~:emenl slrale~y for lhe Sound because they inlrorm and enable us to make
choices, l~lucation and public involvement enrich o~r knowledge ~d e:peri-

..... .. ~ ence of’ the Sound, encourage behavioral ch~n~es lhal l)fO{~�~ ~ .~:~lsd.
: : / .. give us a voice to act on the Sound’s

~ -." ~ ~ ’.~.~
In le.aming about the ~sources of" the Sound, we may be,er under,land

_ ",--~_. needed Io prolec! il, whether it’s regulations, volun~ prob, r.~ ~. oU~
OlXions. Education also provides nxxivation ~�l skills, ~ helps individual~
and organizations Klolx new sureties for ~kin~ responsibility for
Sound.

Involvin8 the public in l)nxection and restoration acdvkies is imporlan!
becaus~ rmrn~rs of" local �ommunilies, includin~ tribes, schools, businesses
and indusu’y, can bring information, expertise, value~, priorities m~d l’undinE to
Ib= clecision-makin~ process. Public involvement is equ~ll:y important to
educa~ ~ovemment officials about local issues ~KI needs. Resource n~,~-
ment programs ~hat do no~ mlequa~©ly educate or involve lh= public am o/ten
n~ wid~ resistance or animosity, ~ sometimes f~il ~ ¯

A s~u-vey �onducu~l in 1986 by ~he Authority revealed some si~nificam
deficiencies in educazion rela~:l to Puget Sound. Most education ~
wa~er quality of" the Sound were found to be sporadic ~KI without sus~ned
~nding. Very few agencies allocated employe~s or budget to education, and
d’mm was little coordination among institutions, a~encies and ~ in
re~ion. This often resulted in conflictinB or Ixx>rly l-rSeted nmssab,~ bein
sent mxl limi~l resources heinB used inel’ficiently. For e..xan~le,
~rc were nun~rous education,’d curricula related to PUS©t Sound, them
limiLL’<l funds to U’~in ~eachers in how to use l~m.
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In 1986, the Authority found tha~ most citizens did no~ undcrst.~nd the nature
of the pollution problems in the Sound. Ahhou~h numerous education pro-
grams did exi.,.t, lhe:y v,ere targeted at very specific audiences and selected
issues. In addition, the ,Aulhorily found that many requirements for public
invol~ern~nt in ~al~r qu-’,hty issues ~ere not being met and there was ¯ lack of
dedicated ~aff time and [raining devo{ed to public involvement.

Sin~e 1986, ai~en¢ies have allo~ated more resources toward education. ’l~ey
have also reorg-,nized their edu~.’ation programs to betler s~’rve agency missions
and re~urce management goals, and developed new opportunities for inter-
a~¢l~y cooperation, Authority proi,’n~ms, including the PiE Fund, staff
outreach and nonpoint-source water.-,hed planning under WAC 400-12, have
created models for o~her agencies and local govemmenls.

Citizen s~ewan~ship programs have been adopied by man), local governments
and s[me and tribal ~:,ource manai~ement agencies. Vlev/ed with skelxicism in
lhe pa.,,t, volunteers have been incorporated inlo many kinds of programs,
including the Puget Sound Ambiem Monitoring Program. Vigorous privil~
seclor effom by Adol~ ¯ Beach, the Adopi-A-S{ream Foundation and school.
ba.~ed programs through Proje<t Green (Global Rivers Environmental Educa-
lion Network) have �omplememed Authority programs.

Cooperative bridges have been formed using professional organi~tions like ~he
Environmenlal Education Association of Washington a~l lhe Govemor’l
Council on Environmen{~l Education. In addition, various local and ~gional
forums for environmental educalors have l~en crea~nd to ¢ou~dinat= servlees
and develop =duca;ional prkwities.

Donations from private sources such as the Bullit| Foundation, Key Bank ~
Washington, and local funding sources such as stormwater utilities provide
valuable funding for education pro, jects and ac[ivities.

The 1994 Plan addresses ~he need for racial and cultural representaliou in
pubiic involvement policies.

In i987-89, the Authority focused mo~ formally on public involvement than
on education. The 1987 Plan included a public involvement policy to be
followed by all s~ue and local agencies for all Pian-rela~d activities.

In the 1989 Plan, [he Authority developed a long-range education slnuag~. To
help develop ~he su~tegy, the Authority established the Education and Public
involvement Program advisory group. The committee is composed of educa-
tors, media experts and representatives of environmentaJ and public in~.~
groups, industry, busine.~, agriculture, and local and u’il~l governments.

To support, improve and sus~.in educa~on and public involvemem prooams in
the region over the long lerrn in order to: (I) inform, educate ~ involve
individuals, groups, businesses, indus[~ and government in the cleanup and
pr~ection of Puget Sound; (2) increase unders~nding ol~ the Sound’s ecosys-
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ACTION I~LAN . EOL)~AIION AND ~BLIC INVOLVEMENT                               ~

tern; a~ (3) ~te t~ ki~ of ~mmit~nt ~at will ~ ~s~ to sus~in             ~
e~i~ns to impure ~ p~ ~atcr quality over the long ~.

STRATEGY’ The s~rategies for achieving this goal include: (I) a public involvement policy
to be followed by agencies and Icx.-al governments; (2) increased resources to
~,tale agencies and Iribal go,,emm~nts for coordinated interagencyrmtergovem.
mental education programs on marine and freshwater habitats, on water qualily
policy issues, and on volunteer action; (3) field agents Io coordinate among
local and regional education and public involvemenl programs; and (4) a
Public involvemcnl and Education Fund (PIE Fund) Io supporl short.term
public involvemcnl and educalion efforts of both the privale and public SeclOrS.

PI- I. Publi¢ ln~t

I.I. Pu~ic Invo/vwnent The public involvement policies eslablished in Ihis element shall be followed
Po/icy                     by all slate agencies and local and tribal governments in implementing Ihe

Furze! Sound Plan. The Authority shall monitor public involvement aclivilies
of ~gencies implementing I1~ Ran.

a. A broad representation of the public, including those being directly
~fected, members of economic, cultural or ethnic minorilies lypieally no(
represented, business, snd members of the general public, shall be �onsulled in
developing and adopting rules, establishing criteria, setting guidelines, selecting
sites or target areas, deve;oping action plans, and carrying out other activities
related to the Puget Sound Plan.

b. A variety of public involvement techniques shall be used. Where advisory
or review committees are deemed helpful to provide public involvement in the
implementation of the Plan, existing standing committees or commissions and
established processes such as the SEPA (State Environmental Policy ,Act), the
Shoreline Management .Act and procedures for local comprehensive plans
should he evaluated and improved where possible rather than creating new
committees. However. new or additional committees or processes should be
created if needed to achieve full public involvement..Agencies shall consider
reimbursing travel expenses of members of advisory bodies.

�. .Agencies shall allocate adequate staff resources to their public involvement
programs..Agency staff responsible for public involvement shall receive
training in public involvement techniques and skills.

d. State and federal agencies, and local and tribal governments shall use
public information techniques that exceed requirements for legal notice or
publication in I;,e Fedc.a| or State Register to ensure that: (l) public informa-
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EDUCAnON

EP1.1, Ec/uca~n The following guidelines shall be used in developing programs as pun oflbe
Gui~lin~ long-range s|rategy for education ~1 public involvemen¢:

~. $upporl ~¢tivilies llmt develop ~n ethic which prommes prolectinB PUget

b. Move beyond the "us versus Ihem" auitude ~ emphasize w-~er quality
being in everyone’s ~lf-interest.

�. Develop mechanisms for cooperation ~on8 the public sector, I~V~le
~oclor ~ educational institution~.

d. Focus on local issues ~d resources ~d how Ihey ~lam to Ihe
picture, proma4ing a ~ns= of pi~.

e. Emphasize interesting, innovative ",ctivities which involve people, put Ihem
in charge of decisions, and lead to local action.

f. Provide people with solutions and things Ihcy can do.

g. Include concrete goals towaz~l which everyone can work ~J which will
visibly demonstrate progress Ind ~

h. Include connection with an ongoing inforn~tion base which provides
a~.curaze information on Puget Sound issues. Build on existing

i. Improve coordination of and cooperation among the education and public
involvement resources and activities of" state and local governments,
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ACTION PLAN ¯ EDUCAT;CN AND PUBLIC INY’OLVEMENI

e. Coordinate local programs with regional and slate ix’oBnm~,

f. Facilitate the tn~nsf’er of univer~ity.ba.~ed re.arch and other appropriate
infomution and technology to local communities.

g. Facilitate communication of community rt~an:h needs Io approl:male uni-
vet.~ily programs.

Field agents will develop biennial work plans that reflect a-,~signmems in this
.’~ubelenent in �on~,uhation with local govemmen! agencies.

Field agents shall coordinate their work with Iribal field agents described be-
low in (element EPI-2.2).

Taq~et Date: The Washington Sea Grant Program and Washington State
¯ Univer,,ily Cooperative Extension shall hire field agents when funding be-

comes available. B), 199b there shall be 18 field agents in the region.

2.2. Tr;lao/Government The Authority shall provide funds for tribal governments Io establish field
Coord;no6on: Field agents who will =s.~i.~t tribes in conducting edu:ation and public involvement
Affent= programs related to implementation of the Puget Sound Plan and in coordinat-

ing with other educalion and public involvemenl programs. Spe(:ifi¢ msponsi-
bihties of the Iribal field agenls shall include tho~ listed for Puget Sound field
agents (element EPI-2. I) above: facilitating Iribal involvement, facilit,ttinB
funding for tribal governments, providing lechnical assistance and IraininB,
coordinating tribal programs with regionwkle or ~atewide programs, workin8
with watershed management committees, ~ evaluating programs. Tribal r~ld
agents under this program ~ball me~ regularly with Puget Sound field agents.

The Authority, W~hington Sea Gram, WSU Cooperative Extension and tril~l
governments shall m~t to determine the ~uidelines for: (I) tribal applic=ions
Io receive funds under this program, including provisions to ensure particil~.
lion in the program by small [rib=s; and (2) coordination amonE tribal govern-
menls, ~ Granl and Coo~raliv~ l~xlension Io implemenl ~ o~rale this
~ogram. l~ne program shall be Ol~rated in �onjunction with EPI-2.1 in order
Io meet the needs of specific tribal and local governments while accommodal-
ing some regionwide goals and activities. ]mplementalion of the program sball
be contingent upon Washington Sea Gram and WSU Cooperative Exlension
receiving funds to �oordinale the local field agents wilh lhe tribal field agents.

Target Date: The equivalent of six full-time Iribal fceld agents shall be hired
by December 30, 199 I.

2.3. State The Governor’s Council on Environmental Education, comprised of agency
Coo~no/~on: directors from the Washington departments of Agriculture, Ecology, Fish and
Governor’s Coun¢;I on Wildlife, and Health, the lnteragency Committee for Outdoor Recreation, the
Environmental Educa6on State Parks and Recreation Commission, the Puget Sound Water Quality

Authority, Washington State University Cooperative Extension, the Washing-
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I
ton Sta~e Energy O~ce. the Commissioner of" Public Lands. and ~he Superin-

0tendent of Public lm, truction, should:

L¯ E.,~tablish a clearinghouse l’or educalion and public involvement information
productd by stale agencies thai relates Io Puget Sound and wa~er qualily.

¯ Serve as a forum for coordination o1" stale agency programs thai fund wster
qualily and environmental education.

1¯ Coordinale educalional and interpretive services Io the public on state-

2
ov,’ned lands and at stale I’acihties m Puget Sound, v/ith emphasis on education
,,boul waten, hed.~ and opportunities for existing volumeer groups to work
togelher in watch, heal ~ev,’~dsEip activities.

Ta~gel Dale: Program assistant position to serve as clearinghouse �oordinat~
funded beginning July I, 1995.





PROGRAMS TAILORED 0
TO DIFFERENT
AUDIENCES

L

ER-3. Gena~
Audienc~

3. I. Sto~ In~v’pret;ve For each topic or issue thai would benefit from interpretive programs or
Progroms pro.~cts (as oppo~d to ma.~or interpretive c~nters), the Governor’s Council on

Ent-ironmental Eduealion (subelen~nt EPI- 2.3) =hall designate a lead
to develop a pilo{ interpretive project. The purpo~ of the pilo~ interpretive
pro)ect shall be to identify the issues. Perspectives. �onlroversies, expertise and
educanonal approaches held across agencies on that topic or issue. After n
�omprehensive interpretive approach has been identified, agencies may subse-
quently undertake interi~clive projecls on their own. utilizing the knowledge
ga,ned through tbe pilm pmje~I.

The lead asenc7 shall convene a committee including representatives from
privme and public seclo~ and tribal govemmcnls. Lead asencies ~re already
designated for chose topics iisled below:

I. Wa#ersheds and Fisl= Habilat, ~ Depanmem of Fish and Wildlife shall
convene a committee to develop a model water, bed interpRtive program
hatcheries thin are easily accessible to visitors.

2. Shell[~l~. The Department of Fish and Wildlife shall convene I committee
Io develop an interpretive program at an appropriate location in Puget Sound
(see element

3. Wetlands. The Department of Ecology shall convene a ~ommitlee to
develop a wetlands interpretive program. This Feogram shall be integrated
with Ecology’s wetlands education program under element W-7.

4. Co~ammated Sediments. Ecology shall convene a committee to develop
an interpretive program for contaminated sediments. This effort shall be
integrated with the public information and Public involvement activities under"
elements S-4 and S-7, and with the education activities under element S-9.
The resulting materials shall be maintained and made available, independent of
those elements, to educators, the media and the public.

Targe~ Dates: As funding becomes available.

3.2. Washir~n Stale    T~ Department of T~s~tion shall initiate a ~ ~ the W~hin~m
~te ~m~ system which will ~in volunt~ to ~e pm~n~ti~s m t~
ics di~tly Riat~ to ~ge[ ~und such ~ ~e his[o~ of t~ fe~ sy~ ~
hi~ of ~, ~ R~es of the Sound ~ ~tion of ~get ~.           r-



~ display system imple~nl~ by t~ W~hingt~ S~te ~mes f~ t~ Ce~
0

~
~nnial Celcbrati~ ~hall ~ �ontinu~ a~ ex~.

LT~et D~te: No ~get date e~ablis~.



EPI-4. Volunteer State agencies and local governments shall support and ulili~ the interes~ and
Aud;er~es experli.~ of volunteers ~,ho wish Io pro{eel or enhance Puget Sound waler

quality and habilats, and who wi.~h to educate their communities on related
is.~ues. Toward this purpose, slate and local agencies shall fund ~d utilize the
field agents de~nbed in subelem~nt EPI-2. I and shall nolify volunteer~ of
funding opporlunities through programs such as Ihe PIE Fund.

The Washington Sea Grant Program and WSU Cooper-.qive Extension ~hall
create an advanced program for ML’,ter Stewards for Puget Sound w~ershede
in which volunteers m’e certified. Thes~ volunteers will then be available Io
provide technical as~,istance to I~ovemment and private ~-�lor programs.
Wa.,,hington Sea Grant and WSU Cooperative Extension shall meet with
senlatives of s~te agencies and local and Iril~l govemmems to design the
criteri¯ for ¢enific~ion.

Tin’get Date: Washington Sea Grant end WSU Cooperalive Exlension
offer ¯ progr¯m for Master Stew~ds us funding becomes

EPI-5. Bu~ine~ cmd
Indu,  Audimce

~. I. PolIo~ Ecology shall expand its waste reduction program where possible to coordinate
P~/~I with Ihe waste reduction or pollution issues of the departments of Health,

Agriculture, Fish ~ Wildlife, and Natural Resources, in order to provide
¯ audiences in business and industr7 with comprehensive messages on the

~ actions necessary to prevent pollution generated by the particular activities
each audience. This program would integrate information for each group on
issues such as municipal sewage treatment systems, ptetreatment progran~,
discharge permits, stormwater systems, on-site sewage systems, solid waste
landfills, hazardous waste disposal, waste reduction, Imcl plastic marine debris.
Where appropriate, referrals should be made to related local government
programs such us those of" Mezzo (King Count), Department of’ Metropolitan
Servk:es).

WSU. Cooperative Extension shall coordinate the educational resources
conservation disu’icts and the departments of Agriculture, E~olog~, Fish ~
Wildlife, and Health to provide target agricultural audiences and Pesdcicle
applicators with a comprehensive mes~ge on the actions necessaz7 |o prevent
their wastes from entering the water.

Washington Sea Grant shall coordinate the educational resources of 11~ depart-
ments of Ecology, Fish and Wildlife, and Natura] Resources, and the
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Io ~m~ial ~hing. ~U~UIIu~

~ bad a~e~ies desi~nat~ ~ve shall w~ wilh l~ Business Assi~e
Offi~ of lhe ~p~nt o~ Communiiy. Trad~ and ~omic ~vel~n~
I~al ~ld a~enls, and ~m~ of lhe ~rgtl audie~ 1o ~vclop I~ in~o~
lion a~ ~Icnal~.
~s~ (~.~., ~ ~ai~, bull~in~, ~ ~ia[ion ~minm ~ ~¢~s,
in-h~ training, �ommumly coll~t cl~s, videos,
~ l~ad a~t~y, in consul~lion ~i[h ~m~
~le~i~ ~ho sh~ld ~liver t~ p~g~ (l~ s~te. th~ ~vate ~zor, I~
~ze]d agents, I~al govem~nls such ~ Mete, ~ ~ucatm).

T~ge{ Dates: As ~u~ing ~s availab~.



t
EPI-7. College and

0Universi~, Student
Audiences

- L

7. 1. Puget ,Sounc/ The Authority shall work v/ith E~olo/zy and o~her a~zencies to establi,,,h intern-
Internships ond Credit ship~ and opportunities for students to prepare ca~ studies on issues related to

Puget Sound.

Tar~e! Date: Possible internships v/ill be developed when funding becomes

2
available.

7.2. Post-,,~conc/ary A~encies and local governments involved in water quality monitoring through
Monitorlng ambient monitoring, water~,hed or storm~ater program,~ shall seek opportunities

Io involve univen, ities and community colleges in monitoring projects through
classes or internships or by utilizing community college laboratories.

Tin’get Date: Possible internships will be identified as funding becomes
available,

EP/-8. Fundin~

2
8. I. P/E Fund T~ Authority shall continue to support the funding of local programs through ’"-

the Public Involvement ~d Education Fund (PiE Fund). The Authority shall
publish requests for proposals I’or local ixograms which:

.’: ~. Raise awareness of waler quality issues by engaging people in -,ctions to
¯ ~, prolect Puget Sound. These action pm.iec~s could include such activities or
~ pro.jeers as adol~-a-beach, adolX-a-stream, pro~ect-a-wetland, household
~ hazardous waste collection days, water quality monitoring, and biological
~-~ surveys. To be effective, these programs often require funds for signs,
~’ equipment and brochures, and may ~luire lechnical expertise and ~ralning.

b. Raise awareness of" waler quality issues through general ~d diverse
education actiwties. ’These �ommunications prognuns could include such
activities as workshops, conferen~-,s, plays, poster pro.jeers, tours, festivals ~d
brochures. To be effective, these programs often require funds for printed
m~dio-visual malerials or staff ~ may ~:luire lechnical expertise and training.

Groups will apply for these funds d~rough a request-for-proposals process
which would include the c~iteria in element EPI-I. Funds will be awanJed by
contracts. Groups eligible for funding will include business and Irade associa-
tions with special emphasis on peer education, local and tribal govemmen~
conservation districts, community and environmental organizations, schools
and school districts, community colleges, and universities. Projects eligible
will include existing and new programs, as well as proposed activities ~elaled
to any topic addressed in the Plan and any area of Puget.Sound. TEe Au~’i-

"-" F "ty shall issue guidelines, call for proposals, select panicipanLs, and adminis~ej"
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EP/-9. Pu~ Sounc/ The Authorily shall continue to use its planning and over~ight process
~4/a/or (:~uo/i/X Au/6orh~. means to provide leadership in education and public involven~nt on waler

~ A.�~vi/~o~ quality issues in Pugel .Sound resion. Specifically. the Aulhorily shall conduct
the following ~�livities:

I. P~blic O~l~acA. ~ Authorily shall conduct ¯ pro¯clive public outreach
Ixogram which includes:

aL Seeking out panics int¢~sted in or affected b). Plan implementation.

b. Designating star liaisons

(i) Count). and Iribal governments (staff and ¢lecled officials). Stall’
liai~ns will work to ensure that program staff conduct planning, imple-
mentation and ovcr~ight with an awareness olr local wa~er quality pro-

(ii) Conslituency groups, including business, ~gricullure and environ-
mental groups. Staff liaisons will work Io ensure thai program ~fT
conducl planning, implementation and oversight wilh an ,,wm’eness of the
issues thai different constituencies f~ as ¯ program is introduced ~d
implemented, and ~he role of a �ons~iluenc), in pr~ecting waler qualily.

�. Training Authorily s~aff to provide general infom-,~ion on any pro-
gram in the Puget Sound Plan.

d. Developing concise, re.~dable materials for the general public describ-
ing issues, programs and acUvitie~.
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2. Public F, ducat~on. T~e Authority shall continue to educate the public
through semin,u-s, field trips, conferences, public meetings, publications.
med~a, video~ and di~,tribution of Authority information to local libraries.

3. Publicity. The Authority shall use its newsletter, slide shows ¯nd media
contacts to pubhcize opporlunitics for the public to become involved in
puhcymakintr, monitoring, clcanup or educational activities related to the
Sound. The Authority :,hall also use its newsletter and slide shows to give
recognition tG new and existing efforts and programs which ase supportive
of the goals of the plan.

d. Coordination. The Authority shall coordinate the integration of education
and public involvement elements of all programs in the Ran in onkr to
¯ void duphcat~n of resources (st’e subelements EPI-2.3. EPl-2.6 and EPl-
2.7).

5. $c/,ools. The Authority shall work with the Superintendent of Public
Instruction and with the Governor’s Council on Environmental F,~ucation
to coordinate educational programs on water quality for K-12.

6. Campaigns for Pultet Sound. The Authority shall initiate public
campaigns or activities which:

¯ Focus on tangible results toward which individuals in bo~h the private
and pubhc sectors can easily direct initi¯tive and resources.

* Provide an opportunity to show measurable results which present clear
and visible feedback on our success in meeting ¯ water quality goal
objective Ior Puget Sound.

Campaigns could address tangible results towards such goals as:
commercial and recreational shellfish beds; reducing plastic debris in puget
Sound; reducing the amounl of oil in Puget Sound+ reducing septage in PUgel
Sound; reduciog �:o~taminanls in storm water;, resloring wetlands or sho~line
habitat; etc.

7. Year o/Ire 5o~d. The Authority shall r~qucst that the Governor declare
the Year of the Sound and appoint a Year of the Sound C, ommittee which
includes representatives of both the public and private sectors. The
committee shall seek funding and support for schools, colleges, agencies
and industry m work together to promote and create events which highlight
the Sound and what people a~ doing to protect it, and which provide
in-depth edt~cational opportunities on the Sound and its maua~ment

$. Sound Waters Award Program. The Authority shall work to develop an
annual Sound Waters Award program which recognizes small or large
businesses, u’ade associations, local governments or local government offi-
cials, developers, service clubs, youth groups, individuals, and others for
positive ac~icm taken to protect water quality.
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At.JTHOR/TY The Nonpoint Program identified the need to address each type of nonpoint
APPROACH source ba~,inwide, u~hile it simultaneously recognized that solutions must occur

at the local water~hed level. The development and implementation of local
water~hed acllon plans is the heart of the Nonpoint Program because it uses
community.based committees to cooperatively identify problems and solutions
within water~hed~. The Authority addressed nonpoint source pollution in the
1957 Plan throu~zh a local watershed planning proce.~s, countywide education
and pn;vention elements, and statewide elements. The 1994 Plan z~en~lhens
the role for local government and others in addres.,~ing the different nonpoint
problem.,~ on ¯ moR regional basis as well. The 1994 Plan also directs local
guvemrnents to integrate growth man,,gernent and water~hed plans, and
provides direction on integration of the EPA’s 6217 program with the Plan

Loco/Wote~ At/ion The 1987 Plan instigated a cooperative watershed action planning pcoce~ ~
Progrom                 involves local governments and communities, tribes, state and federal ~enciez,

and o{her interested and affected parties. Counties, or cities as appropriate,
appoint watershed rnanasement committees. ’The �ommiltees ~re char~ed with
writing an action plan that identifies problems stemming from nonpoint
sources of Pollution in the watershed and proposes solutions to I~:luce or
prevent the pollution. The" action plans address farm practices, storm water,
on-site sewage systems, forest practices, marinas and recreational boats, and
other issues of �orgem in the particular watershed. The control strategies are
a mixtur~ of educational, voluntary ~d regulator), approaches.

Twelve early action watersheds were selected for planning in 1987, and all
twelve Puget Sound counties used ranking committees to rank 119 more
watersheds in 1988. The Puget Sound Cooperative River Basin Te.arn assisted
with several of the ranking reports and prepared many of the characterizations
for the ~,atershed plans.

The Authority adopted a rule, WAC~ C’hapter 400-12, in 1988 to guide local
governments in the planning process. ’The rule. referred to as the Nonpoint
Rule. was revised in 1~91 to allow more flexibility in designing the plans and
to shorten the review process.
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Overall, the watershed action plans have been successful because of the
involven~nt of the local community and the commitment from local agencies, ~ "r
busincs~s and citizens to ~’~ on the plans. T~,enty walershed plans have been
completed in nine count=es and are in various stages of implementation.
Se~enteen more plans are being developed---nearl), half of thes~ should be
adopted and approved in 1995. Eleven of twelve Puget Sound counties are
participating overall.

The 1994 Plan encourages counties to cluster their r~maining waler~heds for
planning and Io imitate countywide moniloring programs. There ~re two new
elements on integration of eflons Io control nonpoint sources of pollution with
growth management planning and the Section 6217 coastal nonpoint Ixogram,
and new language that calls for watershed plans to also ~ddress protection and
rcstoralion of salmon habitat, riparian m’eas ~1 wetlands

On-site sewage systems "fail" for ¯ variety of reasons--poor construction ~d
in.~tallation, improper u.~, inadequate maintenance, improper siting and design
related Io soils, and high water tables. Although on-site sewage systems have
clearly failed when effluent collects on the surface or when the system
longer pa.~es waste water, environmenlal harm can occur long before these
symptoms appear. As funding has increa.,~’~l to survey individual systems,
failure rates of 40 percent and higher have been identified in son’~
around the Sound.

Minimum regulations for on-site sewage systems were tirol set by the Slate
Board of Health in 19’74. Less stringenl guidelines were in place for syStelm
installed prior Io that time. Systems installed after 1974. though sub.~"ct
stricter regulations Ire nol necessarily providing salisfm:tory trealmen! Of
water. Limited funding, staffing and training have h¯mpered ¯pplicalion ~d
enforcement of on-sile sewage regulalions by slate ¯nd Ioc¯l beallh
Additionally, Ihere has been no state requiremenl for maintenance of systems,
regardless of their age.

The 198"/Pugel Sound Plan called for the l:)epanment of Social ¯nd Heal!h
Services (now the Department of Health) to evaluate !he effectiveness of
standards and regulations for on-site systems, for legislation requiring disclo-
sure of information rega~ling on-site systems at the time of property transfers,
and a for certification program for on-site professionals. Since then, new
regulations have been adopted by !he Department of Health (DOH) for on-site
systems, local heallh departments have begun certification programs, and
legislation was passed to expand disclosure requiremen!s when properly is
transferred. Despite this progress, further efforts are need=d.

The 1994 Nonpoint Source Pollution Program calls for local implementation of
the revised state on-site sewage regulations, development of local on-site
operation and maintenance programs, increased emphasis on aJtemafive
technologies, establishing operational permit programs for la~e systems,
development of rules for managing biosolids.
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ACTION PLAN - NONPOINT SOURCE POLLUTION

Agricultural Pradlces Potential pollutants from comrr~rcial and non.-comrn~rcial agricultural l~’mctices
include sed,m~nt~ nutrients,, toxic sub~.tances, and p~tho~ens. Sediments enter
water Ix~hcs as a re~,ull of Iisesto~:k u~mpling in or ne~u stream bunks, soil
era+ion and poor cropping practices. Patho~’ns and toxic substances such
pesticides often bind to se~Jirnents and are carried into w:qerways. Increased
sedimentation alone can damaL~e fish habitat in streams by filling in gravel
beds u,.here fish spawn. Sedinmnts carrying Ioxins from pesticides have an
additional harml’ul eft.eeL

Excessive loading from improper use of fertilizer can cause algalnutrient
blooms, re.~uhing in decren,~d oxygen levels which can be harmful to aquatic
life. Pathogens from animal waste can run off" into waterways ir animals
manure are not managed properly. These pathogens pose risks to public
heahh, including the contamination of shellt’tsh beds around the Sound.

Efforts to curb pollution from a~ricultural runoff have been largely voluntary
with an emphasi~ on education. Con.~rvation districts have been successful m
educating Ix~h commerci.,l and noncomrncrcial farmers about water quality.
issues and best management pra~ices (BMPs).

While the focus of source control in the 1997 Nonpoint Source Pollution
Program was on dairy waste management, sub.,~."quent ~visions have
ened the empha.,~is to animal waste management and o~her fanning practices
commercial and noncommercial farms. The Program continues to prance
technical assistance and education programs through conservation districts, the
Washington Suite Univer.~ity (WSU) Coopermive Extension and the Natural
Re.,~onrce Conservation Service.

P~sI J~k~nogemenf Peslicides from home, forest, agricultural or roadway use can conlamin~e
s~reant~, lakes, wetlands, ground water and. ultimately, Pugel Sound.
owners ~ccount for approximately 20 percent of all pesticide use in Ibe Pu~el
Sound region. Unlike o~her pesticide users, household users ~re no~ trained in
proper application procedures or in diagnosing whether a pa~icular peslicide is
needed. Urban and suburban use of pesUcides often occurs direcU)’ adjacent to
storm drains, ditches, streams and lakes, l~sticides applied excessively or
improperly can flow or leach into local waterways or seep into ground
Although pesticides are generally designed to be toxic to certain
organisms, they a~ sometimas toxic to organisms, such as fish and other
aquatic life in s~rearns and lakes which are ~"eiving waters for polluted
runoff..

The major regulatory and enforcement authority for pesticide use rests with the
state Department of Agriculture. Ecology h~s authority for l~Sticide was~
disposal. Ecology’s hazardous waste and toxic reduction program
commercial and public entities with an active education and compliance
program on pesticide waste rnanagernent. Washington State Univ~’sity
n~seareh faculty and the WSU Cooperative Extension conduct the majority
research, training and education programs. These programs have u’aditionally
targeted commercial a~ricultural and forestry pesticide us~. In addition, some
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Marinas ona~ Contaminants from marinas and recreational boating include sewage (and
Recreat~:~nol Boating associated pathogens) and the toxicants contained in petroleum products and

other materials used to maintain and repair boats. Discharges of treated ~
untreated sewage from boats may especially be a problem in smaller bays with ....
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Si~e ~e o~ ~ f~l Oean Water Act in 1972, any ~t with a toilet
ins~lled ~i have a ~ne ~ni~lion ~vice (MSD) ~o ~ ~ ~Id
~wa~e. Eff~tive enf~e~nl of lhis ~ula[ion by lhe U~. ~ Gu~,

have pmv~ Io ~ I~ ~sl p~mising app~h Io ~ucing ~lluu~ from

I~aled and um~aled ~wa~e, Irash, ~l~leum ~ucls, ~d bilge wa~er,

flushing. However, ~nas, ~slinalion siles ~ olher ~ling f~ililies

wasles, ~iculari~ ~age and ~l~leum ~ls. Un~onunalel~,

~velo~d, ~bl~all~ fu~ ~m~uls have ~n pi~ in over 20 ~bl~

lics, ~sfo~, d~es, ~ auto~ive p~uc~ such ~

~wage t~t~nt pl~ts. Metro (King C~my ~n~ of Me~li~

lion of h~hoid Ioxic~Ls to s~ller ~l~n{ planls ~

sludge, eva~e into t~ air, ~ conunue in sus~nsion or ~luti~ Ih~gh
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F, lany household u’asles are disposed of. at landfills, where the), can reach the
Sound through land~ll leacha~e taken to muni¢ip-’,l treatrnenl plants, or ~hen
Icacha~e ~n uncontained landl-dls �ontamin-,t~s surface runol’f, and groundwater.
Incineration oi" household hazardous v,~te does not al~.ays deslroy lhe toxics,
and �-,n subsequently cau~ contamination from ruinl’all, or improperl)’ dis-
posed ash.

in 1985. household haza~ous wastes were included as moderale-risk waste
under the state ltaz.~dous V,’a_,,te Etana~ement Ac! (RCW 70.105.220).
De~,pite Ibis, there v,ere l’ew ieg-,l, proper or practical disposal options avail-
able to homeowner~ and small bu,,ine~,.ses. The act addressed this issue by
requinng local governments to idenlify local moderate.risk managen’gnt
option,, and implement a managemen! program by December 31. 1991. Under

: the program, local governments ate required to have a management plan for
"- Ihe~e v,’astes, although lhe specifics ate let’l to the di~retion of. Ioca] govem.

i ments.

PRC~A4 G<:),d.J. To reduce and uhimalely eliminale harm from nonpoin! sources of pollution to
~ Puge! Sound, including pathogens, to~ic �ontaminanls, sediment and nutrients.

$?’)P~?’Lr’GY The strategy for achieving this goal is to: ( I ) target slate, f.edentl and local
resources on priority waler~beds through a cooperative process of local
walershed planning and implementation; (2) provide technical and financial
assislance and incentives Io local governments for �ontrolling and pceventing
nonpoint pollution; and (3) develop or enhance state progr~ns or regulalions
for those nonpoint sources thai ate most effectively controlled It the ~

NP-I. Section 6217 The Puget Sound Plan’s Nonpoint Source Pollution Program activities shall be
Fec/ero/Co~sto/ consistent with relevant management measures of. Ihe Coastal Nonpoint
/%~on/:)oint Po//u/~n Pollution Control Program developed under Section 6217 of the 1990 Coastal
Contro/Program Zone Act Reauthorization Amendments (C:ZARA Section 6217). Ecolo~

shall develop the Coastal Nonpoint Pollution Conlrol Program under Sectio~
6217 of" ~he federal CZARA consistent with the goals, ob.jee~ives and slra~egies
of the Nonpoint, Shellfish, Stormwater and Combined Sewer Overflows, Wel.
lands Protection, and Education and Public Involvement progr~ns of" lhe Puge!
Sound Plan. The Section 6217 program developed by Ecolog)’ shall help
support implementation oi" ~he Puget Sound local wa!ershed action plans.
Using federal Clean Water Act Section 319 and Coas~l Zone h’lanagement A~
funds, the EPA and NOAA (National Oceanic and Atmospheric Administra-
tion) shall consider f.unding demonstration projects, as determined by Ibe Puget
Sound Estuary Program (PSEP) N~anagement Committee, in priority water.
sheds for each category of management measures.
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0ing further closures og shellfish ~ds, p~ccting fi~h habi~t, p~ecting ~e~-
land~ and n~ian z~es. ~ ~hic~ing ~hcr ob~ectivcs app~pnatc
wa~�~hed. ~’a~�~d ~lion plan~ shall ~d~ss non~inl ~lluuon,
plicablc, from ag~cuhural p~ticcs. ~-sl~e ~wage systems, slo~ walcr,
fo~l praclic~s ~d any olhcr ~[enlially significanl non~inl ~s
walc~hed. ~’ate~d commillees shall also ¢xplo~ st~legics, ~ ~d.
the pro~ecfion a~ ~s[ora~ion of wellands. ~an ~ and ~ams.
~llulion control sl~ale~les contained in ~lion plans shall ~ �~sislenl,

~�lion 6217.

~ Non~inl Rule shall ~il wa~e~d ~age~nl ¢ommillees Io ~I~
~gUlalo~. volunl~ an~or ~ucalional app~hes for add~ssing non~inl
~llulion in I~ wa~e~d. If ~gulalo~ ~grams ~ chain, ~eq~le
enf~en~nl musl ~ provided; a~ if ~ucaUonal ~g~ ~ �~n,
age~ies an~or individuals ~ith e~ni~ in ~uca~ion musl ~ invol~d in
program ~velopncnt ~ imple~n~lion. Wale~ plans ~y ~ ~gani~

Axhcult~ml P~ctices. ~ u~ of �~ation di~t~ct ~ N~tu~l
~n~uti~ ~ice (NRCS) f~ ~a~e~nt plans is t~ ~fe~

f~ (t~ �~ation districts’ f~ c~tion planning ~

tees ~y ~d~ss ~i~l keeping a~ ~tu~ ~age~nt thigh
~gulato~ ~ ~ati~al ap~hes, ~t the ~le shall s~ify t~t ~y f~
which h~ fully imple~nt~ ~ app~v~ f~ ~age~nt plan thigh
~tion district a~ NRCS ~g~m shall ~ exempt f~m fun~r
tu~ ~ti~es ~gulati~s u~r t~ wate~ ~tion plan ~e~
quality violations ~�~. (~ also AG-2, ~ni~l W~te ~ge~nt.)

~ c~st~ to ove~le or p~vent t~ enf~e~nt of existing ~gulations
Jaws by I~al, s~te ~ f~ml ~e~i~ n~ shall it ~ �~st~ed to exe~
I~al govem~n~ f~m ~r ~ui~n~ of this ~.

On.Site S~ge System. A~ti~ pl~s s~ll i~l~ apples f~ ~n~lling
non~int ~e ~llution f~m ~-site ~w~e system, including ~laU~

~temative or com~nity syste~ in ~~ ~. ~mpli~ wi~
~eg 2~272 ~AC is ~ui~.

Sto~ Water. Acti~ pl~s ~ssing ~ w~er shall ~ �~sis~nt
~ui~nts un~r ele~nts SW-! ~ SW-2 of t~ St~water ~

Forest P~tices. W~ ~ion pl~s which J~lude fo~ ~
c~ina~ with ~ provisions of the ~r~s~ildlife A~nt
w~ s~te law p~mp~ I~ canal of fo~st pmcti~es, ~ly in

~ ~e~n~ o~h~ed ~s. ~d extend~ ~view. Action pl~ ~1        ~ -
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Overall, the strategies to conlrol nonpoint source pollution contained in ~�lion
plans shall be consi.~t~nt with lhe relevant management measures in
CLARA 6217. The ~lion plan implenmntation strategy shall include ¯
description of the specific actions required of each implemenUng entily,¯
s~hedule with annual milestones, estimated costs and a budgel, ¯rid ¯ Iong.lerm
local financing stralegy, It shall al.,,o include the lead agency for coordinating
implementation, ¯ dispute re~lut~on process, provisions for public involvement
in the preparation and adoplion or" implementation plans, policies ¯nd ordinanc.
es, ~ Ihe design¯lion of ¯ watershed rnanagemenl council to advise and as~isl
in overseeing implemenu~tion. A process ¯rid strategy ,,hall he developed for
�oordinalion and/or integration wilh ongoing local, state, feder~l or u’ibal n~tu.
ral resource management, land-use ~md watershed programs, including: Io~
comprehensive plans under the Growth Management Acl, wetlands
riparian ~a management and proleclion programs, local slormw¯ler
highway runoff" programs, flood conu’ol plans, groundwater management
programs, drainage b~sin plans, lhe Shoreline Master l~rogram, fisheries
shellfish programs, lhe federal forest plan initiative, and others as appropri~.
A method shall be described for evaluating the overall effectiveness of
¯ction plan in improving and pro~ecting waler quality and habilal, including
setting up ¯ long-term monitoring program ~md a process for ~nnual review.

2.3. Non/x~int The Authority, in coordination with th~ depunments of Ecolog.y ~md Heallh,
Hor~x~ shall revise and reprinl lhe nonpoint handbook, as neck.

2..4 W’oters~ P/on Ecology, in cooperation with the Authority, shall compile str~egie~ for
Com/:~/ation controlling nonpoint source pollution ~nd practices for use by w*,,’rshed

�ommitlees in developing fulure walershnd ¯"lion plans.

WP-3. W’a/ee’s~ When funding becomes available for each priority watershed or grouped w~-
Mon~ent tersheds, the appropriate lead agency(los) is (a~) responsible for convening ¯
Commitfises watershed management committee. If two or more Counties share ¯ walershed,

the counties may agree on a temporary lead to convene the commitlee or may
jointly convene the committee.

11~
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ACT~N PLAN. NONPOINT .SC~JRCE ~)L~I~fiON

ren~. proposing necessary modificalions Io Ihose sections requiring
involvemenl.

~-,4. P/an Adoph’on Each walershed aclion plan submitte(~ Io Ecology fo~ a~proval shall mee!
and Implementation r~quircmcnls specif’ied Jn the nonpoint rule and shall be �onsislenl wilh the

goals and requirements oi" Ihe Puge! Sound Ran:

a. The plan must have bern developed by a walersl~J managemen! commit-
lee in accordance with Ihe process dcsctihed in Ihe Nonpoinl Rule.

b. The plan mu.~l contain a slatemen! o1" 8oals and ob.ieclives, a summary
Ihe wate~hed chara¢lerization, and a problem del’mition.

�. The plan rnusl specify a se! of measures ~nd aclions, ¢onsislen! as appro-
priate w~th !he C’Z.AI~ Snclion 6217 manasemen! measures, Io be carried ou!
by implementing agencies 1o address the pnorily nonpoin! source pollulion
problems in Ihe water~hed and !o help mee! Ihe 8oals and ob~.’clives of Ihe
plan.

d. The plan mus! include an implementalion ~r~egy, budgel, local financin8
slrmegy ~ implemen[ation schedule.

�. The plan must include r4atemenls of" ,."oncurmnc~ from ~ncies
ble tror implementing Ihe recommendalions made in Ihe plan.

I’. The plan mus! include a short, and IonS-lenn monilorinB ~rmegy, includ.
ing provisions [or annual reviews.

g. The plan mus! demonslrate Iha! edequale public involvemen! and particip~.
lion occurred during plan development, and will be provided I’or during
implementation.

i! is {he inlen{ of Ihe Au!horit), thai walershed plans be developed in such ~
way Ihal they ~ adapted to Ihe unique needs ot" =ach

Ecolog). shall have 30 days Io approve or disapprove the plan. Ecology shall
approve final ~c!ion plans tha! mee! Ihe minimum requirements o1" the nonpoin!
rule m~l other appropriate gran! requirements, if a plan is no{ approved,
walershed management committee shall revise Ihe plan ~s necessan/and the
lead shall ncgotiale with Ecology l’or final approval, ll" lhe lead ~gency and
Ecology cannot roach agreement on approval, either entity may reques~ review
by the Aulhority. Ecology may approve ponio,-)s or" a plan before approving
the entire plan and require those portions to be implememed during IEe
revision process for the remainder of the plan.

Each implementing agency iden!ified in the plan approved by Ecology shall be
responsible for carrying out its portion of zhe wazershed acuon plan using the
approaches de.scribed in the plan. The lead implementing agency shall be
responsible for coordina!ing ~nong implementing agencies and for p~ring
reports to Ecolog),. Each local, stale ~u)d federaJ implemenzing emily identified
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in an appros.ed action plan shall be responsible for carrTing out its portion of
the a~’tion plan ~ithin the pre~ribed schedule.

Counties, or cities for those watcr~hed~ entirely v,’ithin a city’s boundaries,
shall de~Zi,,nat� a ~alcr~hed managenz~nt council Io ~lvi.,,~ and a,-~,ist in
over~,~ing implementation, and to help rai.~ communit), awareness. Water.
shed action plans may be revi.sed by walcr.,,hed management councils following
submis~,ion of" revisions to and approval by Ecology. E~.’ology or the lead
age~y may initiale a revision process based on annual watershed ~epom and
sub.l~ct to a~’ailable funding.

Pro~rom In addition to the following elements, new funding sources for managing
and Incenl~ves nonpoin! source polluzion may be identil’ied or propo~-d as opportuni!ies arise

/~onp~nt The Department of" Ecolo/~y shall administer programs for disbursing grant
Wa/wr~e~ ~,w’on/~ funds from the Centennial Clean Wa!er Fund, the 319 Management Program

and other ~oun:es to lead al~encics and other implementing entities for prcpar-
ing and implemen!in~: waler.,,hed action plans. Di.,,bur~al of’ grant funds to
a/~encies may be funneled through the lead administrative agency or paid di-
rectl), to implementing a~encies according to procedures established in the
Cen!ennial Clean Wa!er Fund (.,,ee element WP-I), or under the 319 ]Vlanage-
men! Program. Lzad agencies for wa!ersbed plans ~ also encouraged to
appl), to the Sta!e Revolving Loan Fund and other state and federal funding
sources for eligible projects, and to idenlif), local sources o1" t’undinE.

To ensure full participation ot" tribal govemrnents in watershed planning, I~ihes
are encouraged Io evaluale their desired level of participation in walersbed
management �ommitlees. Tribal governments ma.v submit grant applications to
Ecology either simultaneously with lead agency applications or as an integral.
ed pan o1" lead agency applications. Tribal governments am also encouraged
|o coordinate with other u’ibes in the grant application process.

Func/ing ~ Ongoing funding shall he provided b)’ the Washington Conservation Commis.
Conch’on Ois/~ds sion to enable Puget Sound conservation districts to participate in planning and

implementing watershed action plans. The Authority recognizes the need for
ongoing funding to maintain districts’ basic administrative functions and aJso
to can~ out water qua]it), programs. The Authority expects that such funding
will be made available, within the limitations of statewide rr.sponsibilities,
fror~ appropriations to the Commis,~ion for conservation district basic funding
and Puget Sound Ran implementation, and from the 2.5 percent ~t)l)rOpri~on
to the Commission from the C.=ntennial Clean Water Fund.

5.3. Conh’nuec/Fun¢/;ng The Department of. Ecology shall request funds through its biennial budget
~r VVos~incjk:m process for the Washington Conservation Corps to ~llow it to continu= to
Cont,~rv~t~on Cor~ provide assistan~ in implementation of activities under the Pu~’.t Soun~ Plan.
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TI~ strategy for achieving this g~l is: (I) to es~blish ~nsive
~ at t~ i~al level for the app~p~a~ application of on-site
~t~nt ~ dis~ ~hnolo~, ~ for eff~tive o~tion, ~nte~
~ ins~tion, ~ucation, ~d fin~ci~ ~ ~hnic~ ~is~ ~g~ing
site ~wage system; (2) to p~vide eff~tive s~te ove~ight, ~lat~
fi~ial ~ ~hnic~ ~is~; ~ (3) to investigate, ~v~w,
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promote and appl~, as appropriate, al~n~tive on-site sewage u~atn~nt tech-
nologies.

O.q- ~. (::)n-$i~e Se~oge [Completed portions of this element have been deleted.]
~eO~/o~’ons ood
Prooroms                 The F)epanment o~" Health (DOI-I) shall periodically review ~d. as apwopr~ate.

am,:nd the state on-site sewage regulations, Chapter 24~-272 WAC, including
continued con~ider--,tion of con,,,lem.-y with management measures of the
Coa.,~tal Nonpoint Pollution Control Program and evalualion of issues related to
Ihe location and den,try of on-site sev,.ag_e systems. The r~gulalions shall
maintain provisions requ=ring local on-site sewage operation and maintenance
program~ in the lau~zet Sound ba.~in. The DOH shall provide technical assis.
tance and program o~,er.~igh! for local implementation of the state regulations.
Health shall periodically review and evaluate the effectivenes_s of local on.site
sewage program~ in: { I) prot~’ting v,,ater qualily through application of on-site
sewage treatmenl and dispo~,al lechnology; and (2) reducing pollution from
failing or inadequalel), located, �onstructed, installed or maintained on-site
sewage s),stems.

Target Date: OngoinB.

C).,q-2. Loco/On-$1t~ Local health jurisdictions shall create or asxi.~! with the creation of oper~ion
¯ ,qe, woge Operoh~on, and maintenance programs for controlling pollution from on-site sewase sys-
A4ain/enonce, Inspeg’t~on tems. "l’he~ programs shall provide for regular inspeclions, maintenance and
and E~Jucoh’on Proorams pumping ot" systems, as well as educalion of system owners ~d users. Local

governments, in conjunction wilh health .juri~ictio.s, shall selec! m~J establish
approp~ate mechani,~ms for carrying out on-site sewage programs, such as on-
site sewage maintenance ulilities, clean water districts or shellfish pfotec’tion
districts, public/private partnerships, or o~her means.

Target Date: .All �ounties shall have established local operalion and m~inte-
nance programs by 1997.

C)~-~. Cef’h’~¢a/~on o~" The Department of Health shall develop a program, including any n~:luired
C)n-.qil~ Pro[essionct/s legislation or amendrnen[s to WAC 246-272 and RCW 18.43.0"/0, for stale

certification o1" designers, installers, pumpers, environmental health specialists,
and others involved in the design, installation and maintenance of on-site
sewage systems. The DOH shall require all on-site sewage systems to be in-
stalled, designed, given permit approval and inspected by certified profes-
sionals. As part of" this program, Ihe DOH, in cooperation with Washington
State University (WSU) Cooperative Extension. shall conduc! a continuinB
education program for certified professionals.

T~get Date: Begin program implementation by December 1994.

O.q-,~. L~roe On-~qlte The Department o~" Health, with assistance t’rom Ecology, shall expand its pro-
,.%wo~ ..q),.stems onc~ gram for large on-site sev,.age systems. The DOH shall: (a) conduct an inven-
,~tc~e tory of systems; (b) assess the need for new performam:e, siting or cxher
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0requiremenls; (¢) establish an operational permil program; and (d) maintain a

p dalaba.,,e. The DOlt shall provide technical assistance and [raining on such
L

s)’slem~ for local health agency stall" and shall prepare design, performance and
¯olher manuals and materials as needed.

Ecology. wilh as.~islance from lhe [:)OH and o~her interests, shall �ominue to
develop rules and guidelines for lhe management of biosolids, including
holding.lank seplage. The DOH, along with Ecology, shall �onduct ¯ ii~eralure
review, develop a handbook, and provide training and lechnical assistance for
local governments on Ihe environmentally sound disposal o1" ~ei~age.

T-rBct Dale: Complete Ihe inventory and establi.~h an operational permit
program for large on-site sewage syslem.~ by June 30, 1995. Complete rules
and guidelines for biosolids mana~emenl by March 31, 1995. Complete
liletalure review and handbook developmen! by December 31, 1995.

05-5. AltemaKve and The Depanmenl of He¯lib shall expand its program for ahernalive and experi.
Experimental On.,Site menial on-site sewa/~e system~. The [:)oil shall; (a) invesligate, evaluate, re.
S̄ewo~e S,V~t~rns view, approve, guide and encourage Ihe appropriale implementation of ¯Item¯-

live and experimental on-site sewage syslem lechnologies; (b) assisl in the
velopmenl ol. �oordmaled systems for collecting and managing dala ¯t the tame
and local he¯lib a~ency levels Io provide an invenlory of altemaxiv¢
experimental syslems; (�) Issess Ihe need for new performance, ailing or o~her
requirements; (d) evaluate lhe effectiveness and slalus or local approval
applicalion of ¯item¯live systems; and (©) maintain ¯ d~abase. The [:)OH
shall provide lechnical assislance ~d Irxining on such systems for local health
agency ~afl" ~d shall ixepare design, performance and o~her manuals ~d
materials ,*, needed.

T~rgel D~m: Ong~n~

AGRICULTURAL

~ GO~J. To reduce and ullimately eliminate harm from pollulion stemming from
agricullural practices on bo~h commercial ~nd noncommercial farms, including
animal waste palhogens, pesticides, sedimems and nutrients.

~̄A~E~Y The strategy for achieving this goal is to implement comprehensive programs
through state and local agencies involving education, financial ~ technical
assistance, and, as necessary, regulation and enforcement, to effectively
implement farm management plans and management practices and measures.

AG-I. Local Conservation districts, local governments, and Washington State Unive~i~,
Conservation Programs (WSU) Coopcralive Extension shall implement cooperative and comprehensive

programs to assist commercial and noncommercial farmers in controlling and
preventing pollution. Implementation of management practices and measures
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PS- I. Pesticide Usage Washington State University (3,VSU) Cooperative Extension shall act as the
,5urv~,,¥s in ~ lead to design pilot pesticide-usage surveys for s~le~:~d watersheds in the
Vg’atersheds Puget Sound basin. WSU Cooperative Extension shall include approWiate

agencies, scientists and local governments in designing and conducting the
surveys. The surveys should define spatial and temporal usage patterns, focus
specifically on pesticides of concern in the watershed, include information
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The strategy for achieving this t~oal is to: (I) continue using the Timber/Fish/
W’ddlil’e (’Ti-’W) Agreement approach t’or reaching consensus on forestry
management issues; (2) to implement the new fore~,t practices rules; and (3) to
develop and implement local program,~ ~Jdressing the effects of privale
fore.land conversions and smell forestry operations.

FP-I. The Authority endorses the Timber/Fish/Wildlife (TFW) Agreement and the
Timb~’/Fish/Wildlife revisions in 1992 to the Forest Practices Act and Regulations, in pa~icular,
,~t’~’lt the Authority supports the TFW approach of signit~cantly increasing enforce-

ment and monitoring of fores~ practices, preplanning and basin planning,
interdiscipl,nary identification ~eams, data management, m comprehensive
pcogram for identifying and correcting problems with orphaned ro~ls, regula.
eions for managing riparian zones extended review period for forest practice
applications (extended from 1:5 to 30 days), stalT increases m the DNR., and
continuing program evaluation.

The Authoriey will support statutory and regulatory actions, including any
federal and state funding proposals, necessary to implement ~he ’TFW Agree-
ment. The Authority also supports the watershed analysis requirements under
the revised Forest Practices Rules of 1992 and encourages the DNR to expe-
dite the analysis schedule.

The Authority will review and comment on mejor milestones and documents
of the TFW Agreement as they relate to Puget Sound. both providing the
Forest Practices Board with comments on regulatory and policy initiatives of
the TF’W Agreement and participating in ~he annual TFW evaluation process.

FP-2. Privote For~sHar~:~ Local govem~nts shall ~velop ~u~ o~ a~nt ~OAs) ~th
~~S              the DNR to ~uce ~d p~vent e~fec~ to wa~er quality f~m fo~ ~

~tivities. ~e~ E]OAs should cl~ly delineate ~ c~rdi~ ~h ~e~y’s
~s~tive auto,ties ~d ~s~nsibilities in the p~essing, ~minis~tion ~
enf~e~nt o~ forest p~tice activities within the I~al govem~nt’s ju~-          ~ ~
tion, es~ially ~ they ~late to the tieing of I~d for ~veiop~nt ~.     ~
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FP-3. Long.Term Forest WSU Cooperalive E~tension, in cooperation with Ihe DNR, local govemmen{~,
Management in Mixed- the departments of Community. Trade and Economic Development, Ecolo~,,
U.~ ~*eas and Fish ~d Wildlife, �onservalion dislricts ~d tribal governments shiJI

develop a program to encourage and prom~e Ihe use of best m~nagemon!
practices, consistent with 6217 management measures, by small forestlm~l
owners in mixed..u~ ~e~s.

The progrmn shill include technical zssistznce ~d education programs, ~s well
zs information on financial assistance, for small landowners who intend
keep U~eir lands in long-term timber production.

Targe~ D~e: June 30, 1996

MAR/N,~ AND

PRC)GR, AM GOAL To reduce ~ ultimately eliminate harm from wastes generated by
boating a~Uvides, including sewage, petroleum products and oO~or poiluumts
stemming from bo~ n~intenance m~l repzir.

$’[P.~TEGY The strategy for achieving this goal is to: (I) coordinate implementation of the
program by state agencies and local governments; (2) simultaneously address
the needs for waste disposal facilities and processes, education for appmpri~

[~"~¯ ~ constituencies, financial and technical assistance, and regulation and enforce-
ment of boating-related activities which affect water quality; and (3) evaluate

- "
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changes in both behavior and water quality that resuh from applying strategies,
and evaluate the need for n~ore exlrern~ proleeliYe m~a.~ures (no-discharge and

Lno-anchorage

[NOTE: The Marinas and Recreational Boating Program focu.~s on recre-
ational boatin~ hecau~ o1" its v,’ide~,pread �~:currervce throughout Puget Sound.
However, small (less than b.~ I’eel in lent~th), uninspected �ommen:ial vessels
u.,,in~ m’~a.,~ where nonpoint pollution from boats ha.,; I~n identil’~l ¯s ¯
problem ~ the subj~-t o1" education and enforcement programs. Education of"

2
the commercial fi~,hing industry is also ~�ldres~d in the Spill Prevention ~d
Response Program (element SP- 4).]

Marinas and Boating
Elements
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0In,�resist rrmml~rs o1" the public shall I~ kel~ inl’orm~d of the activities um~r
citroe!! MB- I. I.

TazE.¢t Dale: Sidle agency ta.~k l’or~ m~els e~er). Iwo months.

AdB-2. Shoreline Mas/er F.colo~y, in coordination with the L~pannmnt of Health shall issue guidelines
Program Amendments to includ~ specific s~and~Js for siling, dcsi~n. ~novation or expansion of new
for/vloHnos n~u’ina~, exlsting mannas, and a.~.’iatcd l’ucl docks and boat repair facilities.

The guidelines shall includ~ stand:,,,ds for new and expanded marinas Io
prevent any restriction in the u.~ of commen:ial and recreational shellfish beds

: and spe~’iF~c regulations requinng best management practices to �omml
pollutants from boaz use, maintenance and repair. The revised Buiclelines shall
al~o .,,p~cil’y that lo~al l~ovemn~nts mu.~l, at a minimum, condition shoreline
permil.,, for marin~ Io require the use oi" best management practices, boater
education, and proper sewage di.,,po.,,al facilities for boat.,~, including specific
provisions for en.~uring that pumpouts ~re accessible and maintained. ~
guidehne.,~ ~hall al~ address means for controlling water quality effects from
/1oaling homes and barge homes no~ otherwise prohibited.

Local jurisdictions shall amend their shoreline ma.,~ter program,, Io be �onsi~
tenl with the revised ~uidelines.

T-,r~et Dale: Update guidelines ,,, needed. Local shoreline master progr~nz
~nended by January 1996.

M~-3. Wos/e Dispo,~:~    State agencies and local ~ovemments shall: (I) promote ~nd coordinate
�~t Mot’it,s               in,,,tallation of sewage disposal facilities at new ~d exi.,~ting, public and private

mzrinas, launch ramps and other boating facilities, and (2) promote the
installation of recycling facilities for petroleum products al new ~ existing,
public and private marinas. These tasks shall be accomplished by use of’
proprieta~’y authorities (Department of Natural Resources), funding opportuni-
ties (State Parks and Recreation Commission), ~d regulatory authorities
(dep~ments of Ecology and Healzh, ~ local governments),

The Department of Health shall assemble information on the range of sewage
disposal options (technical, ~lucational, re~ulator’y and financial) available
those involved in marina sewage disposal programs. The DOH shall provide
this information ~o operators of public and private marinas and other boaling
facilities, and shall update it ever7 two

With the Department of Health ~s lead, she state agency l,esk force shall
develop a strategy for operating and maintaining marine sewage disposal facili-
ties. This strategy shall include: I) the Ol~ion of pal!!toning Ecology to initiate
an application for a no-discharge area designation for those ate.as in which
water quality concerns persist after the installation of" sufficient sewage
disposal facilities, 2) surveys of pumpout facilities for reliability and usage, 3)
zechnicaJ assistance and training on such systems, and 4) maintenance manua]s
and other guidance materials as needed.
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State Parks shall allow public and private ma~nas that receive funding from
the Clean Vessel Act grdnt pro~am to recover operations and ma~nterlan,,.--’~
�o~,ls through user fees.

T~et Date: Inform¯lion ret:arding sewage dispo~l oplions prepared and
dl~,tributcd by July 1994. Operation and n~unlen¯n~.-= s~rategies designed by
July 1995.

M8.4. Marina and [Completed portions of this element have been deleted.]
Boater Education
Program State ~arks shall continue working with local governments ~ Ix~tin~ groups

to encourage the use of s~te pubhc-educ¯tion II~lerJals and to develop local
bo~tcr environmental educ’~tion ~ogr~ms. State P’,~ks shall also use funds
under the state and I’edcr.~l boat.sew~,ge pumpou! t~rant I~ograms to support
this program. State Pa~s shall provide interpretive signs to marine state pa~ks
~,here pumpout and dumpout f~ilities are installed (element MB-5) and ~
marinas asseciated with area.,~ where Ecology conducts its water quality sludies
under element h|B-7. State Parks shall ev,,luate the effectiveness of Ihe bomer
education program with the ~,ssistance of ¯ qualified external, educe,lion
program evaluator and o~her appropriate entities. The evaluation shall include
an assessment of" how frequently pumpout ~ dumpout facilities ~re beinE
u~d ~d other mea.,~ures of changes in boater behaviors. This evaluation shall
be used b), the departments of Ecology and Health in [heir consideration of’
no-dis, charge (element MB-E) and no-anchorage (element MB-9) m, eas, and by
State Parks in its enforcement of ma~’ine sanitation devk"= (MSD) regulations
(element MB-6). Slate P’~ks represealatives shall assist the lnteragency
Technical Assistance Team (element WP-&) in providing information on bon~
~1 water quality Io watershed num¯~ement �ommiltees.

Targe~ Dale: Complete firsl biennial program evaluation by December 1994.

MB-~. Construction of    The Slate Parks and Recreation Commission shall provide grants for the
Pumpoub                cons~uction and renovation of facilities for boat sewage disposal |o owner~ of"

public and private marinas, boa! launches and o~her sites under slate ~d
federal gr~nt programs as slipulated b;y relevant slate adminisu’ative codes.

in consultation with interesled panics, Slate Parks shall review progress made
.in installing sewage pumpouts and dump slaUons and in bo~¢r education
under the slate grant program and reporl Io the [,egislature on pro~lm s~tu~
and needs for continued funding.

As ~dministrator of" the federal Clean Vessel Act granl program, Slate Pari~
shall prepare a comprehensive plan for the funding and installation of sew~e
disposal t’acilities for boaters with the assisr~m~-e ot" an ~dvisory group of
interested panics. Slate Jam-ks shall also prepare ¯ guide for installing bonl-
sewage dispos~ t’a~ilities for public and private marina opur~ors.

State Parks shall continue to install pumpout stations at selected s~e parks
with priority given to parks located in poorly flushed ba),s with shellfish
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ing program shall be ¢onsislent wilh Ihe Pu~el Sound Ambicn! Moniloring               0
Prosran~

Target Date: Ongoing.                                                           L

MB-8. ~ludy of in ~rne a~as of PuEe! Sound, waler quality and marine life may be de~l~d
hio-D;scharge Areas~ by Ihe discharge of sewage from recreational boats, even when ~,11 vessels have

federally approved functioning ~wage treatment systems (MSDs). Seclion
312 of Ihe Clean Waler Ac! authorizes stales Io apply to Ihe EPA for the
authority Io prohibi! all such discharges, whelher lrealed or unlx~led, in those

The departments of Ecology and Heallh, in consultalion with Stale ParEs, shall
evaluate the need for no-d,~charge designalionx in areas of Puget Sound. Their
evalualion shall �onsicler the effects and curren! stalus of the boater education
program (elemenl MB-4) and MSD enforcement $1ralegy (element MB-6). In
setting priorities for lhe areas to be considered for designauon, lhe agencies
shall draw upon the survey and planning work done by State Parks for the
Clean Ves~l Act and slate pumpoul placement programs, informalion assem.
bled by lhe Pugel Sound Marina/Boater Advisor), �ommiltee, applications by
local governments, and o~her sources.

In determining whether an area needs a no-discharge designation, the depart.
meres oi" Ecology and Health shall consider water circulation and olher nalura]
characterislics of lhe area, the presence of commercial and ~cmational
fish beds and swimming areas, the sufficiency and rale of use of
sewage disposal facilities, the number and type of boats using an area, and, if’
available, information from the inspecuon program (element MB-6) and ~be
rnoniloring program for boaling areas (elemen! MB-7).

Ecology shall apply Io ~be EPA for no-discharge area designations for those
Puget Sound waters lhat are found Io require greater environmental ImXoction
than currently afforded by law.

The Aulhority shall inform local governments of lhe option Io designate no-
discharge areas for controlling of sewage disposal from boats. LocaJ govern-
ments shall petition Ecology to initiate applications for no-discharge areas for
those areas in which water quality �oncerns persist after the installation o�
suffkient sewage disposal facililies.

Target Dale: Evaluations begun by July 1995. Applications Io the EPA begun
by December 199S.

’7 "No-dischar~" ~ ~ ~ where the us~ of Type I
devices as oppos~l to Ty~ III ~ing ~ks) ~ ~ibi~. V~
~v~s ~� ~ in ~h~g¢ ~ ~t ~y ~ d~e..~ ~ ~ ~            r~
~y ~ ini~ by ~ sm~ or a ~al govem~nl ~ ~ui~ ~I~ by
~ ~nt of ~o~ w ~ U~. ~v~n~n~l ~ ABe

R0056605



ACIION PLAN. NONPOINT SOURCE POUL/TION

0
t~ ~ni~onng of ~,n~ ~ a~ [~ success of the ~ucation ~g~
(ele~nt NIB~) in p~ting �o~i~ ~d ~ation~ s~llfish ~s from
�lo~u~s due to ~llution f~m ~cho~ ~ts. ~e ~H ~]1 develop
info~tion for u~ in ~ ~ter education p~g~m on ~ w~ ~c~ng
is di~r~ged. ~ education Wo~m shall w~ ~te~ of ~ ~enti~ f~
~horage p~hibitions if t~ ~ucation ~g~ is un~ul in ~hieving
~ds f~ water qualit~ ~ s~llfish �l~siEca[ions in ~{inE ~.

1~ the ~H finds that ~ ed~ation ~g~ h~ ~n un~ssrul in
ing �om~ial ~ ~c~ati~ shellfish ~s from such �~su~s, it ~all
legislation with ~ p~hibitions to p~vent an~ ~ti~ in
�omnm~i~ ~d ~ational s~llfish ~ds. N~hom~

~pl~b~.

T~Set Date: H ~, t~ ~nt o~ Health shall ~bmit k~isl~i~
with ~ho~se p~ibit~s to ~vent ~y ~st~ction in
~ ~tion~ ~ll~ash ~s to t~ 1~7

HOUSEHO~
HAZARDOUSWASTE

PROGRAM GO~ To improve managemen! of household ~s waste Ihmugh the provision
of appropriate disposal olxions and through public education on proper wasle
disposal practices, was~ ~ducfion, aiternatives Io loxi¢ subs~nces, and pesli-
cide management,

STRATEGY The su’megy for achieving this goal is ~o ensure lull implemenlation of rmem
amendments ~o the Hazardous Waste F4anagement Act, including wasle
n.,’duction through oil ~ecycling and conservative use of pesl~ides,

HH~I- I. Phased [Elemem Compleled]
Funding of Loag
Hazardous Wa~e

HHW-2. It)formation Ecology and the Authority shall wore with local governments, W~hington
and Education o¢~ Less- State University Cooperative Extension, I~tailers, and groups such Its the
Toxic Alternatives for Washington Toxics Coalition ~ [he Adopt-A-Stxeam Foundation to collect
Househo/d Pmduds and make available information on less-toxic ,,Itemafives to household

toxicants. Ecology and the Authority shall distribute this information through
their newsletters, the nonpoint planning and stormwater progranls, other
environmental education programs, and the PIE Fund. Ecoiog~ shill continue
to dis~bute this information through its 1-800-P..ECY(::~E infomtafion line and
through its waste reduction program. WSU Cooperative Extension shall work
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ACTION PLAN . SHELI, FISH P~ROTECTION

SHELLFISH PROTECTION PROGRAM

PROGRAM ELEMENT SF-I. Shellfish Prolection ~�l Restoration Policy ..................
140DIRECTORY SF-2. Protection and Restoralion of i~’crealional and Commercial

Shellfish Beds .............................. 140SF-3. Tesling ~ele~ted Shellfish Beds for Toxicants ..... " ........
SF.4. Recrealional Shellfish Pmgra~ ................

142SF-5. Annual Inventory and Information Man~gemenl .........
" " " 143SF-6. Public Involvement and Education

SF-7. Shellfish Closure Response Strategy ........................143
....................... 144

PRC)B/E.M !~’F/N/T)O~ Puget Sound is one of the most productive shellfish growing ~u:as in the
country. According to the Pacific Coast Oyster Growers Association, the
combined value of all commercial shellfish production in Puget Sound was
aboul $42 million for 1993. The association believes this figure could be
doubled if the waters that were downgraded in the past two decades were
claimed. The value of shellfish, however, extends fa~ beyond economic
numbers. Shellfish am a pa~ of Puget Sound.-a historical and cultural piece
of the Sound integral to the region’s quality of life. The Depa~menl of Fish

~~ and Wildlife estimates that during 1991-92, an average of 600.000 recreational
shellfish trips were made each yea~ Io Puget Sound, yielding 1.7 million
pounds of clams and 2.2 million ix)unds of oystera.

.,~ .,_, ,.? _ "’- ~’. ] Some commercial shellfish beds in Pugel Sound were ¢lor, ed Io Im.~stin
"~ early as lhe 19~O~, These em’ly closures occurred mainly in uPoxn l~as due Io

the beds’ proximity to sewlge m’..~Imenl plants and oll~r
pollution. A significant change in this pattern has occurred since 1981.
Harvest restrictions am imposed when fecal coliform levels exceed certain
standards. Fecal coliform am an indicator of potentially serious human-bealth
disease organisms. Today. most restrictions placed on harvesting shellfish
occur in rural, nol urban, bays usually as a result of the cumulative effects of
nonpoint source pollution (polluted runoff from many sources). Animal
keeping practices, failing on-site septic systems, storm water, sewage treatment
plants, marinas and boats are all sources of fecal coliform bacteria, in some
cases, such as at Dosewallips Stale PaA. marine mammal populmions have
contributed to the closure of shellfish harvesting.

Since 1981. the Department of Health (DOH) has restricted or prohibited
shellfish harvesting from approximately 40.730 acres of commercial shellfish
beds (38.770 acres were lost between 1986 and 1993 alone). This figtu~ does
not include the entire eastern shore of the central Puget Sound basin, from
Everetl to Tacoma. where commercial shellfish harvesting is prohibited due to
point source discharges (discharges that originale from a distinct source, such
as a pipe) and pollution associated with maoanization.

Most of the downgrades since 1981 are associated with nonpoint pollutim
sources, ahhough many a~ also initialed for precautionary reasons due to ¢los~
proximity to sewage treatment plants or other point sources. Two of the
largest downgrades occurred in 1987 at Port Susan and in 1989 in Noah
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/NST/TUT~ Concern tabour conlamination of shellfish beds Fare rise Io belter monitoring
FRAMEVVORK and increased el’ions to comrol pollution, in 1986. Ihe monitoring Of shellfish

was incomplete. Monitoring focused solely on fecal �onlamination in �ommer-
cial ~u~as wiih no atiemion given Io contamination ,,t recreational ~r=as or
other lypes Of �omamination such as domoic ~cid or paralytic shellfish
ing (PSi)). The Department Of Health ~vas responsible for limi~d shellfish
monitoring. No agenc)’ addressed lhe Ix’oblem of shelll’~sh habi~l loss.

Cun’=ndy, man), mo~ agencies ~ involved in prmecting shellfish ~as from
pollution. Tribal and local govemmems pla)’ a significant role in pollution

The Department of Ecology (Ecology) enl’orces water qualit)’ sm~:lards in
Puget Sound and provides financial assistaoc¢ to local govemrnents. Funds ane
used IO identif)’ and com~ existing or l~Xemial pollution sources.

The Depanmem of Health prolecls human health from �onsumlxion of" contain-
inaled shellfish [hrough the National Shellfish Sanilation Program. As ~ of
the program, the DOH classil’~es commercial and recremional shellfish growing
and harvesl areas. The DOll is also responsible for monitoring and reporting
occurrences of paralytic shellfish poisoning (PSp) and ocher naturall)’ occurring
marine toxins that have human health implications. Both the depanmenLs Of
Ecolog~ and Health supply technical assislance to local implementing agencies.

The Department of Natural Resources (DNR) is Ihe sublidal and intertidal land
steward, responsible for shellfish cuhure (aquaculture) and. geoduck hi~e.s~
The DNR h~ an a~tive rnanagernen! prog~’n for aquatic [ands.
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ACTION PLAN ¯ SHELLFISH PROTECII, ,~~

and Wildlife for overall resource management of" the state’s shellfish resources;
the Dei~nrnent of Agriculture h,~ promoling the state’s ~qu~ullum industry;
and the Slate l~.u4~s and Recreat,,. Commission for managing the morn
I.O00 state parks adjacent to the ,~,~und.

Because failing on-site sewage (,~l~tic) systems and poor agricuhural.practices
cauu: shellfish bed downgrades I..zany areas, local ttovemments play an
important role in the management ~trueture. local health depann~nt~ imple.
ment on-site ordinances, provide fl-chnical and financial assistance Io home.
owners, inspect systems and enfl,~, ¯ for compliance. In addition, local health
agencies cooperatively develop "~,,mt plans of operation" with Ihe DOH
assess the health and sanitary stam~ of recreational shellfish harvest beaches.
Harvest classification is then ba~ed on plan findings. Also, local conservation
districts work with farmers to in,~l~li management practices on their farm that
I~O~eCt water quality.

Local governments ~ceive fundi,d for water quality programs teat
land-use i~sues related to shellfidz downgrades. The programs, which m~),
al.~o be partially funded by local uldity revenues, primarily develop and
implement locally developed walr~bed action plans to prevent pollution fro~
nonpoint sources (see the Nonl~t,! Source Pollution Program for ~’eate.z
devil). Threats to shellfish resomr’es ~e also addres,~-d in the Stormwater and
Combined Sewer Overflows Pros~m.

Most tribes in the Puget Sound b~in have treaty rights outlinin8 their mual
~�l accuslomed shellfish harvest n~eas and ~ becoming mo~ involved in
pro~ection efforts beyond ~servalhm boundm, i~.

A~/’/OR/T~$ The Authority’s 1987 Puget Souml Water Quality Management Plan (’Plan)
APPROACh/ called for expanding Ecology’s e~tl~,ting shellfish program and integrating it

with the Plan’s Nonpoint Source I’~dlution Program, improving the DOI£z
monitoring program to test for PSI~ (paralytic shellfish poisoning), fecal
coliform and toxicants al selected ~,ites, developing a recreational zhellfish
pmgrarn, annually inventorying �,mtaminated beds, developing a fund
ment, and improving public involvement and educatioa.

Revisions to the Plan in 1989 and 1991 primarily called for ongoing imple-
mentation of the two main portion~ of the program: protecting commereial
shellfish beds and implementing the recreational shellfish program, alTon;ling
equal protection to both. In addifl,m, these revisions called for Ecology and
the DOH to develop a strategy to respond to shellfish bed downgrades.

PROGP.,AM GC)~,L To protect water quality and prevent contamination of commercial and recre-
ational shellfish beds so that shellft~h am safe for human consumption; to
reduce conlamination of shellfish !,eds sufficiently Io allow reopening of at
least one contaminated shellfish bed each year;, and to prevent human ~
sumption of shellfish from conlamt~tated beds until such time as the contami-
nation is corrected.
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$F-7. $~e//~ ~/osure ~Completed portions or Ibis ele~m ~ve ~n ~.1

~al govcm~nzs ~ e~g~ lo create ~llfish ~cclion dis~ls
downg~s zo cxiszing s~ll~sh ~h �l~sifications ~cur. ~ ~n~
of ~ology ~ Heahh shall �ontin~ Io implc~nl
~um o~ lg~nt which ~ovems t~ir :s~n~s lo ~wn~s in
�l~sff~ation or �om~ial ~ ~ti~al s~llfish ~s ~u~ by w~
quali~y ~g~i~. ~is ~n~ s~ifies
~ ¯ ~dule ~ I~ two age~ies ~o develop ~s~ ~egies
ing ~mination of shellfish ~ds. ~vel~nl o~
s~egy shall ~ inifial~ wilhin 30 days of
~s~ pl~ shall ~ �ompleled within ~ ~ys. AI ¯ mini~ ~h
st~egy shall: (I) pmvi~ for I~ ~i~lion o~ all ~ ~ies, I~
~ ~1 govem~nls. ~ gmwe~, groups ~ i~ivid~s, ~ (2) i~l~
~i~ ~ ~ssive ~ign~n~ ~ ~pli~
~ ~s of ~mi~,

~r ~.72 R~. S~llfish ~li~ Di~�~ ~ui~ �~n~s to
s~lifish ~ dis~c~ ~d ~g~ in ~s~
~[i~ m ~m~i~ shellfish ~s ~u~ by ~going ~inl
~lluti~. C~tion of ~e~ dis~�~ shall ~ ~ ~t in ~ wi~
C~[er ~.72 R~ ~ shall ~ integmt~ with
gies. ~ ~ ~egies shall ~ ~ ~i~t~ wilh
~ wm~ q~i~y pl~s, such ~ ~get ~nd I~ ~ ~on p~s
~velo~ u~r ~ap~er ~12 WAC o~ ~ Non~im ~ ~ilud~
~ to ~sum swift ~d eff~dve msl~ o~ w~r q~ity in ~llfi~
~ ~ Io avoid dupi~i~ of

~olo~, ~ ~H ~ ~ Aut~ty s~l ~k to
~h ~ s~e~ with ~nies from ~e ~nmnni~
~get ~M ~tu~ ~ the f~ Ci~

7



- VACDC)N PLAN . 5HELL~h~H PROTECTION

0Target Date: Response urategies ~ ~ imp~nt~ ~ ~.

L
MA~ ~BUC I. ~ati~ S~lifish Action N~ (ele~nt SF~).
A~ II~S ~

lf ~ ~lS~ N~.
Rl ~ ~I~D ~

The Shellfish ~m is ~sti~ted to cost appmxi~tel~ $] I~ milli~ du~ng
the I~-97 ~i(nnium ~d ~I I million du~ng t~ I~-~ Biennium, Most
t~ s~e a~y costs ~ a~tribut~ to the s~te ~nt of He~th’s w~
~ni(orm8 shellfish-growing m~, helping I~al govem~nts ~s~ to
shellfish-~est downgr~s, ~d providing g~nts to I~al governing; ~
~paff~nt of ~ology’s ~sist~ce to I~al 8ovem~nts in ~ecting ~llfi~
growing ~; t~ Authority’s shellfish p~ecfion g~ts to I~1 governing;
a~ ~es f~ t~ s~e ~nt of Ag~ul~u~ ~ t~ S~te ~ ~
R~aUon Commissi~ to ~ici~le in ~St~li~ ~ ~tim e~.
~al govcm~nt costs m ~stly ~iated with pint.tin8 ~ ~s~ng
t~llfish h~esting. ~is work is �lo~ly ~lat~ to t~ w~ t~t ~y ~ in
imple~nting walen~ pl~s in t~ Non~int ~ ~llutim ~ ~

~vate ~l~ �os~ ~sulting from t~llfish ~u~fim ~ ~m
would pri~ly involve ~n ~ ~pl~e~nls of failed ~tile ~w~
system, imple~n~lim of ~og~ to cmtml w~le from f~ ~i~ls, ~
f~s ch~ by i~al govem~nt s~llfish ~eclion dis~�~. ~ ~v~
�~ts ~ ~ ~tely ~ntified in ~ cost esti~ f~ ~ ~llfi~ ~
~ alt~gh ~y w~ld ~inly �~le to t~ ~ govem~
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ACTION PLAN ¯ WETLANDS PROTECTION

WETLANDS PROTECTION PROGRAM

PROGRAM ELEMENT w.I. Wedands Preserv~ion
DIRECTORY w-2. Puget Sound Local Government W~l.znds Prmection Programs ....

152W.3. Stale A~nc), Actions ..................................
164W-4. invemor), and Tr-,,’king or Puget Sound Wedands .............
165~,’-5. inler.,~en~y Coordinalion and Feder~ Role ..................

oo ............ 169W.’/. ~tlands EducaUon Strateg), ............................
171W-8. Wetlands Restor~lion Program

W-9. Wetlands Rese~..~h ........................... I?!
.................................... 172

PROBLEM DEFINITION Wetlands ~ imponan! to the health of Puge! Sound, helping to prolect w~ler
qu.’,lity b), filtering poilul-~nts and providing habitat for a diversit), of species.

~
Wetl,~ls Im Ihe most biologicall), ptoduclive ecosystems in nalure, Inchoring
the esluarine and freshwater food webs Ihmugh pholos),mhesis m~l producljon
of innurmr~le small organisms upon which b~rger creatures depend.

F~ i wst in.i), of species from birds, fish, Imphibians ~nd releases Io small
and I-,rge m~mmals, weUands provide essenti-~l habila! for feeding, nesting,

~~;~1
cover ~nd breeding. The Dep~nment of Fish Ind Wildlife lisls over
wildlife species that use wetlands for prim,~), feeding habit~l ~nd 140 ~pecJes
~t use ~em for primary breeding habi,--U At leasl one-third of W~in~on’s
¯ reatennd ~d endangered species re~/m’~, we~l~nds for their survival.

!,r,:i~..,,l~/;~ Of the five Pacific salmon species, chum ~clchinook utilize estu,-’ies, wheresail w~er and fresh wa~er mee~, most exlensivel), for nursery ~nd rearing
’ ! ~1 juveniles of all five species rely on estuaries to some degree, in the Puget

" ~’:" "’- ~-- Sound basin, nine salmon stocks mm extincs rand 55 a~ threatened. ~ loss
habi~al, specil’mall), estu~rine wetlands, is U)ought to be m �onu’ibuting f~or Io
fisheries decline.

Wedands I)mvide other Junctions imporlant ~o communities, including
slowing and s~orage of flood waler, cleansing waler of certain pollulanLs,
r~charging ground waler ~�l serving as an outle! t.or ground wa~er to ~charge
su?.ams (groundwater discharge) and providing recreational areas. In [heir
rmtumi state, wetlands help decrease the need for costl), slormwater t’acilities
and flood pro[ecuon measures, such as levees and dikes. Recen~ studies show
IJ~ where [he ratio of wedand area to watershed area t.alls below five pemen~,
the frequency of flooding increases and Lhe length of. [he summer dry period

More than halt" the wetlands along the �oas;.s and riverbanks of Puge~ Sound
have been destm),ed b), human activity. In the Skagit Valley for example. 90

I U.S. Depanmem o1" A~’~cul~um. Foc~ Service. Pacific Nor~wcs~ Rcsion. 1985. k4an~e-
men[ of Wildlil’� and Fish Habirms in Forr~ o1" ~,’esl~.n Om8on am:l Washin~on. Pitt 2 -
Aplxmdk:~.
2 Puget So~nd Wcdands Ind $1onnwale~ Man,erotic Rcs~:an:h Prc~ram. 1994.
Summary No. HI. Topic: ~V¢~d H.vdrok)~,.
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STRATEGY The straleCy for a~.h=~’ving this goal is Io: (I) pm.~rve wetlands, either through
pu~’ha.~ or some (,th,:r n~’~:hani.~m; (2) develop and implement local govern.
n~nt programs that ,~..et the Authority’s standards for protecting wetl~Kls; (3)
develop and implen,=,t a program for prolecting wetlands on r4ale-owned
uplands end ¯quark, hinds, including near, hot= habitats; (4) develop
implenCnt a Ion~orm*F� wetlands education stralegy; (:~) inventory wetlands to
n~asure wbelher lh~- I~=~al of no nel lost of wetland~ (and, in tbe future, ¯
gain) is being met; ~n) encourage inleragency coordination and -ssigu specific
actions Io federal al~t~ci¢s; and (7) mslore w~tlands.

w.1.

1. I ~ Stale and federal a~,:ncies involved in wetlands regulations, preservation or
Coordiha~;o~ or~J restoration shall act!vely supporl the development of local non-regulatory
Technical ,Support pmgram,~, as defined in element W-2.1. Support shall be given thmu&h

technical assistance ~nd funding, when feasible, of local proE~’ns. O.guinB
technical assislance ~,hould include specific ~uidan~e to: a) enable ~
governments to m~l." non-~gulato~ programs that protect well¯ntis
hie with growth m:.;,Lzement planning; b) identify IocaJ funding mechanisms;
,,nd c) shale inform,’.on from exis4ing programs in place around Puget Sound.
Ecology shall have the ~ role in providing assistance to ioc-t govemmen~
and coordinating ~e,:ncy efforts. As pan of" the guidance, Ecology
develop a list ot" fe.~’:rai ~ stale grant and loan money available for pt~sen-~-
lion efforts to distr~t~ute to local and tribal governments. LocaJ wo~ or
o{her means should be used to dista’ibule and shale inform¯zion. AEencies
shall also work cl~"lY with and support the wetland preservation activities o(
Puget Sound land fftasts.

Target Dam: Ecol~tzY provides information and technical ~sistan~ om
regulatory prog~ram~ to all Puget Sound counties by July 1996 and ~o 15
selected cities by j~muaz’y 1997. Support from aJI agencies is

150

R0056623





R0056625



ACTION PlAN . WETLANDS PROIECTION V

0Local governments should use Ecology’s Model Wetland i~olection Ordinance
and an), upd-,ted version thereof in developing their comprehensive, wetlands

Lpro~cuon progr~

The provisions in this element ~re designed to be consistent with the deadlines
and criteria of the Gro~,-th Management Act.

Local Gov~’nm~nt The goal of comprehensive wetlands prolection progrxms established by local

2
Vv’e~iands Protection governments should be to ensure that in the s, hon term there is no net loss of
Pro~roms wetlands function and ~creage, and in the long lerm there is m mexsur~le gain

of wetlands function xnd ~reage in the Io~al government planning

"Functions" refer~ to the beneficial ales ~erved by wetlands, which include
control ~nd slor~ge of flood water and stormw~er runoff: water quality
h~u~:ement b), removal of pollutxnts; groundwater rechx~e; prevention of
erosion; sediment tr~pping; critical fish xnd wildlife habitat; open si~e;
for ~ientific study ,,nd educmion; ,,nd recrem~on. Wetland fun,.~ions ~nd
values provide public benefits, and we the reason for prolecting wetlxnd~
against d-,mage ~d destruction. [.oss of w~tl.~.~ ~creage is often tel¯led
loss of function ~nd is exsier to quantify. Tberefon~, "~crexge" should he
included xs ¯ ~’~ond dimension of well¯rid loss.

The no net loss ~oal h~s been embr~ed by n~ional ~ slxte efforls to ~
2well¯ntis. The National Wetl~KI Policy Forum (1988) e~ablished the follow.

ing policy

To acAievt tto overall net Ios~ of t~t tmtion’$ remaittb;~
wetland~ b~se and. in tile long term. m i~crease the q~tity of

the natio¢l’~ wetland~ resource I~e.

The goal w~s incoqx)rated into Executive Oedet 89-10 and the 1991 PuBet
Sound Water Oualit)’ Management Plan. The no net loss goal reflects the
widespread �oncern that too many wetlands [’have b~cn, and continue to he, Io~t
in the Puget ~ound I~gJoo,

The wetlands pro~ection program established by local ~ovemments should
include the following methods of protecting and preserving wetland a~sources:

I, C’.omprehensJve lalld-us~ i)llnning U

3. Restoration
4. Regulmion
5. Educatioa
6. Program evaluation

1. Compr~hemive I,m~l.Use Plmmla~

Local governments should integrate pro~ection of wetlands into the develop.           ~--
ment of comprehensive plans required by the Growth Management Act
(GMA). The following are examples of how this can be accomplished.                - -
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Provisions for open space. Under the GMA. open space corridors must be
identified within and hetv, ecn urban growth are..t,~ (UGA’s). Open space
should he lo,:attd to protect wetlands whenever possible. In maintaining open
sp3,~ within UGA’s, wetlands should be viewed z,~ an incentive for achi~vin8
urban densities, not ~acrificed to achieve them. Comprehensive plans should
tale special n~a~res to prot~:t wetlands in UGA’,=, including identification of
prin~ wetland sites, provid=ng policy protection, allocating funding for special
costs, and designing compatible infraslructure.

Land.u~e element. The land-use elernen! of the Growth Management Act calls
for local governments to pro~ec! Froundwater qualily and quanlity, and to
provide for the cleansing or drainage, flooding and stormwater runoff which
drain into lhe Puget Sound. Wetlands provide some oi" lhese functions natural-
ly, and therefore should be protected from development. Local govemn~nu
can achieve pro~ection by exclud,ng wetlands from lhe developabl~ land ba~,
or by u.~ing innovative land-u~e techniques to ¯void impacts to wetlands within
development zones. In addition, lhe �omprehen.~ive plan should include
provisions for ¯ wetland invenlor~, Wetlands may be �omponenls of identif~,d
recreation and open space lands, provided lhat allowed aclivilies do
adversely affect wetlands and d~ir proloclive b~l’fer=,

CapitMfa¢ilities plan elemenl. Funding should be provided to acquire prime
wetlands which can no{ be adequately ~ted through olber means,

Co~ser~ation plan element. Wetlands pro~ection should be included u ~ of
a con~rvation element. This element should survey available wetlands
and evaluate the potential for wetlands loss and needs for p~tection. Policies
should be established for appropriate fee and less-than-fee open tpac= acquisi-
tion. use of innovative land-use management techniques, public education
about wetlands protection. ~storation of degraded wetlands, and mitigation of
development effects through project review

Coordination among local governments. C, omprebensive plans must be
coordinated with adjacent jurisdictions, including tribes, and regional planning
bodies. The plans should consider regional needs for wetlands protection. For
example, the susceptibility of wetlands to degradation from excess stormwaw, r
and flood flows often requires interjurisdictional coordination.

Coordination with ~zme and federal agencies. Local governments should
coordinate wetlands pro~ection programs with appropriate stale and federal
agencies, including thos~ ¯gencies that own or manage land within the local
government’s jurisdiction.

Coordination belween mandatory functional plans. (~omprebensive plans
should consider inter~iationships between shoreline master prog~rams, locally
developed watersbed action plans, storrnwater plans, �omprehensive flood plain
management plans, and c~ber resource or issue-specific plans. Thee plans
have land-use components which may impact wetlands pro~’ti~.
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preservation, if needed. The success of" land trusts will complement the efforts
and reduce the financial burden to local governments with respect Io wetlands
acquisition.

�. Private stewanJship

I..~downcrs should be encouraged to pro~ec! wetlands by 8uan:ling against
actlvilies which may del~r-ade wetland functions and values, by removinB exotic
and noxious plants v,hich may damage the welland ecosystem, and b), enhanc-
ing de~raded wedand.~. Local ~ovemments may provide economic incentives
Io encourage and a.~sist private steward.~hip of wetlands. This will reduce the
financial burden tha! may he associated with ownership of" under�lop¯hie land,
and help to ensure the continuation of public henefits from wetlands. Econom-
ic incentives may include reduced property taxes for wetland ~reas, density
credits and Iransfer of development rights.

There we ¯ number of state and federal agencies which can provide assistance
to local governments in develupin/~ wetlands preservation programs, including
the following: Department of. Ecology4, Department of Community,
Trade and Economic Developmenl, W~hin~ton interagency Committee for
Omdoor Recreation, Deparlment of. Fish and Wildlife, Departmenl of Natural
Resoun:es, and U.S. Fish and Wildlife Service. Tribal governments may also
be interested in forming active i~ulncrships with local govemmenls and in
assisting in wellands preservation, in addition, several non-pmfi|, national
organizations ~xe promoting wetlands preservation efl’ons. Ducks Unlimited,
Trout Unlimiled, the Nalure Conservancy, Land Trust Exchange, Natioeml
Audubon Sociely, and the Trust for Public [.and ate a few of. the more well.
known organizations.

3. Res~ra~

Each local government should inte&~rate restoration actions into its �ompre-
hensive, wetlands pro~ection efforts to facilitate achievement of" an overall gain
of" wetlands in its plannin~ area. Restoration, although often considered a ~
of" regulatm7 mitigation ef"t’ons, fills an equally critical, non-regulatory role.
Wetlands restoration involves reestablishing a wedand’s functional eharac.
teristics and processes that have been lost. Native vegetation should be used
in all restoration projects, and provisions made for control of" invasive and

¯ ~ exo~c species.

Assistance with the development of" restorations programs can be obtained
t’rom Ecology, the EPA and USF’WS. Actions should be �onsiszen! with and
complement suhelemant W-8.2.

4 See "Wed¯rids I~eservaboe, An Infonnndon and Ac6o~ Guide," Del~lmem of
p~bl~abon No. 9003. Tl~is Ix)oki~( provides infonhabo~ on opbons fo~ w~tlands
exisrlng land b’~szs, az~J public organizations d’zal[ can assis~ local govcmmeflls.
element W-]. ¯ compk~ how-lo-guid¢ for eszablishing ¯ local governn~nt
~o~ program was published b)’ Ecolog:y in 1990.

156

R0056629





¯ Ponds under 20 acres, including their submerged aquatic beds. are regw.
lated ~tlands.~

Artif’~:ial wetlands intentionally created from sites that ate not wetlands, such
as imgation and drainage ditches, grass.lined s~,’ales, canals, detention facili-
ties, ~,’a.,,tewater treatment facilities, farm ponds, and landscape ~menities,
should not he defined as "regulated wetlands."

This definition is consistent with the one used in the federal Clean Water Act
and the state Growth Man-’,gement Act. but has been broadened to include
wetlands v,hich are not adequatel.y protected under the state Sho~line 1Manage-
ment Act.

�. An established method of delineating wetl~qda

Local governments should incoq)orate into their wetlands protection ordinanc-
es, i method of determining the Ixesence mid establishing the boundark$ of
individual wetlands.

Ecology’s Model Wetland Protection Ordinance references the "FederaJ Manu,tl
for Identifying ~nd Dclinealing Jurisdictional Wetlands." The 1989 edition of
the federal manual is currently being revised; until ¯ new manual has been
evaluated for use in Washington state, the 1989 manual should be used. The
use of the 1989 edition is consistent with recommendations in the growth
management regulations. Local governments in the process of designing
regulations for wetland protection should contact Ecology for technical
lance regarding methods for delineating wetlands.

d. A method of" cazego~zing wetlmMz

Local ~ovemments are required b), the GMA to elaz$if), wetlands in their
planning are.a. To me~t this mandate, each local ~ovemment should ~ ¯
wetlands rating s),stem which differentiates wetlands into categories according
to speciRc characteristics (such ~ certain vegetative communil~e$) or f’unczion-
,,z attributes (such as ,~peci=,] habitat features). The wetlmMs ratin~ system
provides a l~sis for ranking effor~ to pr~=ct wetlands znd ser~es zz ¯ g~ide-
line for land-use management.

Management decisions that are based upon the rating system include the range
of permitted activities, the width of the buffer zones, and the acreage replace-
ment ratios for mitigation projects.7 A wetlands rating reflects the sensitivity
of an individual wetland, and thus provides developers with early notice of
potential restrictions and limitations which may be placed upon ¯ proposed

6 We~ands Cnmrshes. bo~$ and swamps) sssociau~l ~vi~h lakes 20 acres o( ~r~mer in size
su’=ams wi~ flows over 20 cfs. and all lands ~vi,hin 200 f~t of Shorelines of the Stal~
high wa~" mark) aa’e prmccled under the Stale Shoreline Managen~nt Act ($MA) (’RCW
90_~8). T’n¢ SMA does not provide adequale promction U) iso~au:d ~ and rilwisn
wetlands assocm~l wi~h lakes m~d ponds less ~m 20 scr~ in

? The wex~nds ra~ng syslem should also be used as ¯ basis for selecting wetlands fo~ ~cquisi~
uon. preservation and resu~ration purposes. The wetlands belonging in ~be ca~-gory which
rei’lecL~ x,he highest value an~ func~on should be ~e primary targeL~ for prescrvaliom elTom.

!,~8
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project, it is im~t for the rating system to be supported by ck~ar
concise guidelines on how rating decisions lu~ made.

Local governments Ihat do no{ have their own wetlands rating system are
strongly, encouraged to adopt the Washington State Well’ands Rating System.
This system includes four tiers or categories to define relative wetlands values.
Information on the Washington State Wetlands Rating System and guidance on
the related field rnethoclology are available from Ecology. Local governments
that choose not to use this rating system must explain the rationale for their
decisions in their next Biennial Report. This information will help the Author.
ity’ to identify, other useful rating s)’stems.

e. A definition of "regulated activities"

Wetlands functions and values can be severely, affected by’ poorly �ommlled
�ons~ru¢lion and land-development activilies. Each local govemmen! should
identify’ activities which adversely affect wetlands and their associated buffers.
These activities should be regulated through a pcrmi! sy’stem and enforeed at

~ Authority ~�ommends lhat local govemrnents adopt the definition
"regulated activmes" used in Ecology"s Model Wetland PrmecUon Ordinance:

I. The removal, excavation, grading or dredging of soil, sand, gravel,
miuerals, organic matter, or mmerial of an)’ kind.

2. The dumping, discharging or filling with an), malerial.

:3. The draining, flooding or disturbing the water level or water table.

4. The driving of piliala.

:5. The placing ot" obstrucliom,

6. The �onstruction, reconstruction, demolition or expansion of any

?. The destruction or alteration of wetlands ve~e[ation dwough clearing.
harvesting, shading or planting of vegetation d~at would alter
character of ¯ regulated wetland, provided that these activiti~ are
part of ¯ forest imgtic= governed under chapter 76.09 RC’W’ and its

g. Activities that result in ¯ signifa:ant change of water temperature, ¯
significant change of physical or chemical characteristics of wetlands
water sources, including quantity, or the introduction of pollutants.
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¯ Support and p~ec! plant and animal species and their habilals.

¯ Discourage adverse human elf.cots in wetlands.

LocaJ governments should adopt standards which m~! or exceed Ecolo~’s
Model Wetlm~d Protection Ordinance s!and.’u~ls for buffer.zone wid!hs. Local
governments which adopl different standards or allow case-by,,c=ue adjur, zmen{
of buffer widths ,,hould explain u~ rationale of their decision in their ~ext
Biennial Report to the Authority. This explanation should address the concert
teat buffer-zone widths must provide the ~ functions lislnd ~ove.

Local ordinances should also includ= provisions to discourage activities in
we!land buffer zones, e=CelX where such activi!ies a~ compatible with and
have no adverse cffec!s on !he overall functions of !he buffer ~)ne. WeUand
buffer zones should he relninnd in their na!ural condition unless rev=gets~ion is
necessar~ !o restore the fu~c!io~al valu~ of the bul~¢r =on=.

g. Standards for use and prmection of ~v=flands

LocaJ governments should establish s~ndards for use and pro~�fio~ of
regula!ed wetlands. The order of prefe~nce for management op{ions with
respect to lhe control of regula!ed activities and [heir associaled cHects on
we!lands should he ~s follows (j~ Executive Order 90-04):

I. Avoid lhe impact altogether by nol faking a czrtain action or I~I of

2. Minimize impac~ by limiting the degn~ or magnitud= of th~ actio~
and its implementa!ion, by using appropriale l=chnology, or b:y faking
afl’irmative sleps !o avoid or reduc= impacts.

3. Rectify the impact by repairing, rehabilitating or re~oring the affecled
e, nvironn1~L

4. Reduce or elimina~ the impac! over tirr~- through pmse.rvati~ ~

r- ~mainlenanc= operations during the life of" LEe action.                     ~..

,,o I
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2.3. Tracldng Stratecd,/ The Authority, Ecology and DCTED will work together Io define local
~ ~:)co/Gove~me~t govemrnent responsibililies for providin~ information Io �onu’ibu~
WeHanofs Prolec-I~ Ecology’s tr~cking system (see element W-l). This etfon will include the
Pro~roms development of repomng standards for local govemmenls.

Target Dates: The Authority, with assistance from Ecology and the D~i"ED,
will review and comment on draft comprehensive land-use plans, �omp~hen.
sive wetlands prmeclion programs ~nd pmBram revisions during the lecsl
public comment periods. The Authority will review all final p~grmm es~b-
lished by local governments to prmect wetlands for �onsistency with the
Authority’s recommendations set forth in this el�mere.

V~/-3. ,~k#e ~ The Authority. with assistance from Ecology, shall provide guidance where
Ac~o~ necessary to local govemmems in the preparation of development regul~,ions

for wetlands in relation to the Growth Management Act.

State agencies shall ta~e the following sctions in coordinmion with the imple-
mentation o1" Executive Order 90.04:

& Ecology shall rigorously ent’o~ce authorities available to it under the ~deral
Clean Water Act, including Sections 401,402, 319, 320, and 30~v). ~d
laws and regulations, including but he4 limited to SEPA and the Shoreline
Management Act, to pro~ect wetlands in the Puget Sound basin to ~he maxi-
mum extent possible. This shall include granting, denying or conditioning o~"
wmer quality cenificm~ons of" all federal permits to pr~ect wcUands.

b. Ecology, to the extent autho~zecl by law. shall condition or deny w~er
quality certifications under Se~ion 401 of the federal Clean Wau~r Act ~o
prevent degradation of wetlands and shall re-evaluate Section 401
or" na~onwide permits a/flecking wetlands m such time as these permits ~
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ACTION PLAN . WETLANDS PROTECTION

minimized to the maximum e~tent possible prior to approval of" �ompens.a-
lor~ mitig¯uon.

f.. Promote �onsisten! guidance for the d~sign and monitoring of. compen-
salory miligalion projects to be used by stale and t’¢dera] regulatory and
proprietary agencies.

g. lncrea.~ the level of" ent’orcement of" �ompensalor). mitig¯lion projects
in order to achieve no net loss or" wetland funclions and values through the
regulalory process.

h. Consider ~reater fle~ibilily in the review of compensatory mitigation
pro, iecls to allow for advanced mitigation (mitig¯lion banking)..join!
mitigalion proJects, and off.site, oul-of-kind projects where the proposed
pro.iect would resul! in ¯ i~reater benefit Io the wetlands resoure~ than in-
kind. on-site miugalion. Off-site projecls should be ~eographically limited
in order Io prevent ¯ cumulative trade-off of wetland functions from lower
to upper water,.,hed or vice versa. Off-site, out-of-kind projects should be
�on.~ider~d only after mitil~aIDon sequencing has been done, and wbe~
con,,,ider-.,Uon is given to the following: I) pro, jeer effects are proposed Io
Iow-qualily wetlands with limited funclions and values (e.g. mone4ypic
stands o1" reed canarygrass); 2) on-site mitigalion will be hydrologically
isolated; and 3) critical Eabita! may be restored to ¯ watersbed Ihrough
site miligation. Agencies shall work with local governments to identify
i)olential mitigation sites to he included in comprehensive plans.

Target Dale: Federal assignments are ongoing and should be implemented Is
feasible. Annual meelings should occur with Authority staff’ and

Program k) For state-owned uplands and aquatic lands managed by the ]:)epanment of
Wefloncls on Natural Resources (DNR), th~ DNR shall use its authorities and programs to

Sta/t.Ovvned Lonc/s ensure that existing weUands are preserved and pro~ecled.

At ¯ minimum, the DNR’s program t’or prtxecting wetlands on slale-ov,~md
uplands and aquatic lands managed by the DNR shall:

¯ Inventory nearshore habitats (element/91-:2) and wetlands, including
wetlands thai would benefil from resloration. The DNR shall use
management systems for the inventory that are consistent, to the m~ximum
extem possible, with the Puget Sound Geographic Information S:yslem
Database management, the Wetlands Protection Program ~ the Ecolo&y
wetlands inventory under element W-4.

¯ Study the laws, regulations, policies and programs and their implementa-
tion pertaining to the DNR’s upland and aquatic land management respon-
sibililies to determine their effectiveness in pro~ecting wetlands on lands
under DNR management. The DNR shall propose amendments if" needed.

16~

R0056642







the Puget Sound basin. The goal of Ihe program is to solve approl~iau:
watershed problems (including flooding, habi~t loss. water quality degradation,
slormwater management, nonpoint source pollution, etc.) through the restor~
lion of natur--,l ~.eda~d s:yslems that have been lost or degraded as a result of
human activities.

Puget Sound watersheds shall be assessed for restoration needs and polential
based on a method established by the existing restoration work group. The
melhodology shall include:

¯ As~ssment of" specific ecological problems associaled with human devel-
opment which have led to ¯ loss of walershed system rune/ion.

¯ Developmenl of" ¯ list of" sites Ihat ¯~ appropriale for restoration projects,
including tho.,,� sites identified by local governments under the local
planning process establi,,bed in subelement W.2. I.

¯ identif’,~¯tion of poten6al wetland restoration activities thai would �ontrib.
ute to solving identified problems.

¯ Development o1" ¯ diverse ba.~ of public and privale for w~dancl
restoralion.

¯ Consideration of Ibe iong-lerm IXXCntial for protec[ion Ihrough local
government ordinances and policies.

High-qualily sites identified within a w¯tersbed u potential i~’eservalion sties
should be referred to Ihe preservation work group (subelement W-I.2). Wiuer.
ihed-level restoration ©fforls should be coordinated wilh habilat protection and
I~storation activities (element H-2) ,:nd local walershed planning (element

Target Date: The dopanmenls of Ecology, Fish and Wildlife, and Natural
sources, tbe EPA. USFW$, and Army Corps of. Engineers to Ira=sent I~
overall program progress to the Authority by May I, 1995. Wa~,’rsbed ~
ment in ~’ge~d walersbeds will be ongoing. Restoration proj=ct~ will be
undertaken as funding I~-’on~s av~lable.

A technical working group, comprised of wetland researchers, agency represen-
tatives, members of professional wetlands groups such as the ,~:)ciety of
Wetland Scientists, and other interested persons shall convene on ¯ ~gular
basis to address issues of needs and priorities for wetlands research.

Some prioritization of research has occun’ed through the Puget Sound Research
Committee and the Society of Wetland Scientists. These efforts should be
reviewed, updated and recirculated more broadly to establish consensus and to
promote priority needs to funding sources.
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ACTK:)N PbAN . M!.INICIPAL AND INDUSTRIAL DI..~,HARGE,S

MUNICIPAL AND INDUSTRIAL DISCHARGES PROGRAM

PROG~ EL~_.ME~[T P-I. Adoi~ EPA Water Qu-~lity
DIRECTORY e-2. ¯ ......................S[andards for Classit’ying Sediments Having Advcr~ ~’,-~u ....

179P-3. V~’ater Column and Sediment Mixing-Zone C’ziteria ...........
180P-4. Di~harBer Fees .....................................P-5. Permit Wnters Manual, Permit Quality Control, and Internal

Technical Assis[ance for Permit Writers ................... I$I
P-6. Toxicant EfFlucn! Limits in Permits~ ~ ...................... 18:3¯ ¯ "~    ’ P-?. Paniculate Comamination and Solids Handling ..............

184P-E. Monitoring Requirements in Permits
7 .~.~) ~" P-9. Spill Control Plans Requirecl ......................

........................... 187P-I0. Explanation of Relzxed and Increa.~.d Limits in Permits ........
187

"~ I P’] ]"
Enhanc,:d Requirements fur EPA-lssued Permits ~nd Ecolos),
Certifications ....................................... 188~, P-12. Reevaluate Allocation o1’ Permits into Maim and Minor C’.ategorie~ 188

P-13. Urban Bay Action Teams (UBATs) ....................... 189
f P- 14. inspec{ions ¯ ................. .... 189

P-16. Lab Support and Certified Labs for Self-Monitoring ........... 191
~ ....

~_ P-17, Da~a Mimagement ................................... 191" ............... P-18. Adol~ E~forcement Policies as Re~ul~ions; Report on E~force.
ment; Encourage Compliance ........................... 192P-19. Training for lnspector~ and Permit Wr~lerl .................

192P-20. Seamh for Unpermitted or Illegal Discharl, el ................ 19:3P-21. Felony Provisions ................................... 19:3P-22. Preutatmen! Program Enhancemem~
P-23. Municipal Operator Training ...................... 193

P-24. Certify indusvial Treatment Plant Opemlo~ ................
P-25. Emplo.vee Education A~sistnnce
P-26. Public Ouu~uch ......................... 195

..................................... 195P-27. Technical Outreach to Dischargers, and Prevention, Reduction and
Minimization Str~egies ............................... 196P-28. F, colog~ Reporting Requirements ........................ 197P-29. Alternatives for Reducing E/Tects of" Sanilm.y Discharge to Marine
Wa~ers ........................................... 198

PRC3BLF_M DEFINfl’K:~ industries and municipal sewage Imatment plants release about 900 million
gaJIons of" was[e wa[¢r, or effluent, to Puget Sound every day? Municipal and
industna~ waslewater discharges are ot’ten ret’¢rmd
pollution becaus~ Ihey are dis~hargecl to wa~er bodies
pipe or diu:h.

! This volume would cover an area o1" 4.3 ~ua~ miles u) ¯ ~,pch o1" one foot. h is q~roxi-
malely equaJ Io th~ ave.rage daily d~..J~l~ge ot" Ihe Gr~..n~uwan~sh Rive~’.
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Continuing efforts to control �onwntional pollutants from point sources~ with
wa.stewater discharge permits have proved increasingly successful. W~uer
quali~), problems rela~ed to Ihcse pollutants are now mlalivel), ra~ in Puget
Sound?

To~ic pollutams art a greater threat to Puget Sound. Of greatesl �oncern
toxicams that are persistent (existing long enough to accumulate and cause
harm) and those that concentrate in sedin)cnts and organisms ~ ~e Ixused
through the food chain.

Man). toxicants discharged b). point sources bind to panicles ~d settle out
be¢ornt pan oi" the sedin~n! layer. The concentration oi" to=icants found in
recent sediments from Puget Sound’s urban ba).s is up Io 1130 times the leveb
in the �leanest rural bays. Toxicant concentrations in sediments Irrom the
ctntr~ basin ~d rural bay~ a~e much lower but are ~ill eleva~.-d over
industrial levels. Lesions, tumors, inhibited reproductive �).cle$ ~nd o~he~
~Iverse biological �onditions have been associated with high �oncenlrmions oi’
to~ic contaminants in urban ba).~. Because humans ~e pan ol’ lhe l’ood web,
to~ic substances maX also pose health risks to those who e~l Puget Sound

C’urrem e~uem monitoring is insufficient to ~ccuralel). estim-l= lo=icant
contamination from point source discharges relative to o~her ~ourees such
storm water, combined sewer overflows (CSOs) ~ nonpoint ~ource~ of’
pollution. Appro~imatel). hall" the toxic~ loading in Puget Sound is eslin~ed
to be from municipal and industrial point sources, while the oU~r hall’ ma). be
related to nonpoint pollution ~urc~s such as storm water, household hazardou~
waste and runoff from improper agricultural ~clivilies.

]ndusu’ial prttreatment Ix’ograms ~ue designed to remove man), of" the toxicants
bel’ore [he), enter municipal treatment plants. Without pretreatmant, ~o~icants
can interfere with plant operation, e~pose workers or equipment Io damaginE
substances, ~ p~ss through the system to �ontaminate ¯ waler Ix)d)., the ~ir
or

While toxic pollution of sediments has become a dominant concern, mcenl
reports show [hat the surface oi" marine waters, or the microla).~, ma). be
contaminated with toxicants in suf’Ecient concentrations to kill o, cripple larvae
and fish eggs4, The water column also sornttimes shows toxicant �ontinUa-
tions that exceed the U.S. Environmen~l Proloction Agenc:y’s (EPA) crileria
for protecting n~rinc life from adverse chronic =fl’ects.



,



(2) bi~nlcna ~hich ~ consi~en~ wilh EPA nali~l gui~e. ~ology sh~l

submil d~f~ bi~n~�~ Io ~he Au[horily for ~nl.                              ~

T~gel Date: U~ales ~o ~ ~mple~ ~ app~riate for ~ology’s t~nnial
~view~.

P’2. ~qtandards for Ecology shall develop and adopt, by regulation, s~aodards for identifying and
Classif~’ng ,,Sediments designating sedin’~nts that have acute or chronic ~Iverse effects on biological
Having Adverse Effects re~un.’es or that po~ a significant health risk to humans. The sediment

stand~u’ds will establish the levels of sedimenl contamination that are accept-
able throughout the Sound over the long lerm. The stand’an,ls may use physi-
cal, chemical and biological tests, and shall clearly identify pass and fail
s~andards for the prescnhed lests. Ick-cause methodologies to assess the human
health risks of chemical �onlamination of sediments are not well developed,
the initial standanJs may deal only with adver~ effects on biological resources,
The stand’,u’ds shall he revised to incorporate information on human health
risks as it becomes available. Ongoing work by the EPA and the Puget Sound
[::)~’dged Dispo~l Analysis (PSDDA) to develop sediment quality values may
be used as the lechnical basis for these

Various technical and legal issues will be considered by Ecology during the
development of these s~andatds, including the selection of appropriate methode
for measuring or predicting harm, the relationship of these ~,~nd~uds to
existing s~ate and federal permit programs, ~d lhe possible need Io
sediment mixing (or impact)

In developing these sediment s~andards, Ecology shall form ~n advisory
committee which shall include represenu~uves of environmental and public
interes[ groups, ports, industry, appropriale state and federal ~encies, ~d
local and ~bal govemmenu.

The standards shall be reviewed and updated as necessary, ,t least every thR~
years. If apparem effects threshold (AET) values are used as a basis for
establishing the s~andards, the AET values shall be recornputed periodically

Ecology shall use these s~andards as the desired goal for sediment quality in
implementing the Municipal and Industrial Discharges Program (~e element
P-7), the Stormwater and Combined Sewer Overflows Program (element
$W.2), and the Nonpoint Source Pollution Pn~gram. These standards shah
also be used as a basis to manage ~he disposal of dredged mmerial (elemen~
S-3 and S-4), and to identify locations with sediment �ontamination (elemen~
S-7 and S-g). In implementing these programs, Ecology will consider tuber
appropriate faclors, including the availability and w.asonableness of
and control methods. This consideraUon of other factors may prevent this
from being achieved in the near ~erm. ]n particular, municipal, indusu-ial, and
stormwater discharges, and combined sewer overflows (CSOs) may no{ be able
to meet these uandards initially without the application of sediment mixing (or
impact) zones (elements P-3 and P-6).
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Sediments Ihat exct~d the sediment standards are undesirable in Puget 5ound.
When [hey are dredged. [hey may only be disposed of by meeting the require-
ments for u~ of PSDDA open-water disposal sites (element S-3) or the
requirements for conl’med dispo~l to be developed under element $-4 {which
may include in-~’ater as well as upland disposal methods). Sedimenls thal
exceed the sedimenl standards shall not be used as cap material for dredged-
material disposal or remedial a~tions.

Ecology may determine that it is no[ cost-effective to cap, Ueal or remove all             /~
s,~-,dimerlls lhat exceed lhe standaa’ds developed under this element. Ecology
may identify higher (more contaminated) levels thal would result in cleanup
,̄’lions or define cleanup levels (element S-7),

T~get Date: Human he~,lth criteria for sediments shall be ~dop~ed b)’ Decem-
ber 31. 199.~. Implementation of tha s.mda."ds shall he ongoin&,

P-3. Water Column [This element has been completed: Water column mixing.zone
and .Sediment Mixing- have been adolxed in Chapter 173-201A WAC and sediment iml~ct.zone
Zone Cribrio requirements have been ~dol~ed in Cha~er 173.204 WAC.J

P-d. D;~gw Fern

- 4. I. R~vi~d P~mit F~ Ecology shall evaluate the adequacy of funding for municipal and indu~r~l
o Ru/e permits, review Iha municipal f’e~ cap, and ma~e recommendations, if ~opmpri-

ate, Io ~ldress an), shortfalls. Ecology shall also consider Iha economic
of fees on small dischargers and the economic eHect of fees on public enlitiel
required Io obtain permiu for stormwater runoff ~�l shall make ~opmlx’i~le

4.3. Efficiency Report Ecology shall continue efforls to improve eff’~ciency and streamline the pumil

~:
program while s~ill ensuring a high degree of environmenlal proteclion.

4.4. ,~uoh’c-Lon~ The Authority encourages the Department of Natural Resourt~ (DNR) to
leasing Ro~e review policies and laws for leasing mqualic lands as they relate to �:o~tamina-

lion of state-owned ~uatic land. The purpose of the review is to determine
whether changes in laws or policies might provide better prol~mary manage-
menl of historical and current particulate contamination and allow for pr0p~
compensation to the state for storage of that material on stal~-ovvned ~quati¢
lands. In developing any changes to the leasing program, affected groups,            ~---
including ports, municipal and industrial discharges, and st~rmwa~" discha~-
ers, shall be consulted. ~’ ~ --
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,~. 1. Permit Writer~ Ecology shall revise, ,,, necessary, a procedures manual lror permit writers
Manual and Checldist (referred Io ~.,~ lhe permi! wrilers manual), in preparing all NPDF_.3 permits in

the Puget Sound basin, permit writer~ shall use the permit wrilen manual.

This manual shall include examples, guidelines and procedures to ensure that
all peninen! information is made available and u.,~d by permit writers in
determining appropriat~ effluent limits, paniculate contamination limits
(element I).7), measures co control pollution sources monitoring schemas, best
prol’©~ional judgment, fact sheets, and o~her conditions in NPDES and
permits. Such inl’ormation rna), he derived from documents al~ady available
Io the deparimen! (e.g., the applicant’s most recent hazardous w~sle annual
reports) or ackJitional inl’onnacion chat would he requesled from the applicant
(e.g., inl’ormation on the overall distribution of contaminants between the
dissolved and suspended phases of the effluent).

The permit writers manual shall require that all NPDES permits include
appropriate conditions addressing all stormwater runoff from permitted facili-
ties. Procedures for coordination of permits with the urban ha), action plans
(element P-13) shall also be included. The permits shall also nddress shy
signif’mant issues raised in the fact sheet (subelement P..6.2).

The permit wr~len manual shall incorporale other requiremants of the 1994
Plan related �o permit writing, including water qualil)’ m:l seclim-,nc s~andards
(elements P-i and P-2); enhanced information in public notices and fa~’t sheet~
pertaining to dr~t permits (element P-6); particulates ~nd solids (element i).7);
monitoring requirements, including provisions for tiering (element P-8); spill
control (element P-9); explanation of changes in disch~u3e limitations
P-10); 401 certifications (element P-I 1); a~suring inspection access, ~ssuring
O~ inspection results are provided to permit writers and that permit mndif’~.
tions are made if" necessa~ (element P-14); pretreatment program enhance.
menu (element P-22); and pollution prevention through waste minimization
(element P-27). The permit writers manuaJ shall encourage Ecelo~ s~ff to
make the hest possible use of municipal and industrial expertise and resources
in carrying ouc permit writing and appropriat~ related activities.
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ACTION PLAN. MUNICIPAL AND INDUSTRIAL DISCHARGES

P’6. Toxicant Effluent
Limit~ in Permits

6. 1. Discharge Limits The objective of toxicant efflue,~t limits in permits is to control the sources of
toxicants in wa~tewater disch;u’~es through the us of all known, available and
reason¯bit n’~thods of tr~atn~nt? In issuing or reissuing NICHES or s~ate
wa~,te discharge permits, Ecology permit writers shall follow the procedures
out in the permit writers manual developed under elen~nt P.S. m~l shall
review the dischar~:ers’ operations and incorporate permit conditions which
require all known, available and reasonable methods to control Ioxieants in the
dischar~:ers’ waste water. Such conditions may include, but an~ not limited to.
limits on the di~har~e of specific ci~micals and/or limits on the overall
toxicity of the effluent. Wher~ possible, permit writers shall incorporate ¯
combination of concentration and mass limits into permits. The toxicity of’ the
effluent shall be determined by techniques such as chronic or acute bioassays.
Such conditions shall he required re~ardle.~s o1" the quality of receiving water
and regardless of the minimum water quality standards, in no event shall [he
discharge of toxicants be allowed that would violate any water quality
dard. including toxicant standards, sediment criteria and mixing zone erileria.

Wastewater discharge permits shall have quantitative discharge limits for all
tc, xicants present in significant amounts.* At ¯ minimum, discharge limits.
including an appropriate mixing zone. shall be established for all toxicants
which would exceed applicable ambient water-quality standards at the end-of’.
the-pipe (based on all known, available and reasonable methods of ueatmen[.
AKART). Similarly, discharge limits, including ¯ mixing zone if approprime,
shall be established if monitoring results show that applicable ambient water.
quality standards are exceeded at the end-of-the-pipe based on AKART.

Permit writers shall take into consideration, subject to Ecology policy, the
background levels of pollutants in setting discharge limits. For stormwater
runofl’. Ecology shall determine appropriate discharge limits which are based
on best management practices implemented to the nmximum extent practicable
and consistent with state and federal law.

6.2. Foot She~,,ts ¢m¢/ The objective of enhancing the fac~ sheets is to facilitate meaningful public
Public In~t ~view. In the fact sheet accompanying each draft major permit. Ecology shall

clearly explain how the draft permit fulfills the goal of reducing and eventually
eliminating harm from toxic contaminants in Puget Sound. including ¯ sumnm-
ry of the information used to de~ermin= which limits on specific toxicants

5 Ecology h~s considered the following cri~-ri~, among o~ers, in de~errnining
m=0~ods: (’1) smuas of planning neex~d to p~oce~d wi~ 0~e propos4~l melted, (2) ~vironnmnlal
or siting consu’aints, and (3) ~’~onomic factors. The Pollu~on Conu’ol Hearings Board Ires
upbeicl Ecology’s use of fl~m,se crilerm and construed that water qualiq, �on$id~ra~ms ~
irrelevant to ~ sek:�lion or" ~be lechnolog:y Io be imposed (see PC’HB No~, ~4.-175.

6 Si~nif’mant amounts may be �le[ermin~l from ~ permit applica~on or mo~iloring resu~, or
may be e,,pecu~l from land-use types, p~meaUrmnt evaluations, best professional judgment,
~chnmal li~’rauar~, and se<lirrmn~, wamr quality or ambient =nviro~rnenm! pr~lema.

1~3
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7. I. Porh’culot~ Fo~ purpose~ of ~Jdressing paniculale contamination in NPDES permits,
Contamination in Ecololzy shall research and shall ob|ain and review information on paniculal=
E~uen/~ contamination in the applicants’ effluents (looking at similar data for compara-

ble eft’lucnt,,) and shal~ include specil-~c conditions which address particulate
�omamination, appropriate to each case, sufficient to ~ssure that the ambient
s,ediment stand~ds will nol be violated, subject to any aulhoriz~d ~’~diment
impact or mixing zones. Such conditions may include measures to control
pollution sources, best mana~ernent practices, numeric limits on toxicity of [he
I)a.’~iculate lrraction of the efl’luen|, numeric limits on th~ concentration or mass
of specif’ic chemicals discharged, or o(her conditions de~r~--d appropriate by
Ecolo~ty. Major permits shall be Wrilten with conditions that ~ddress panicu-
late contamination consistent with the procedures contained in ).he chapter of
the permit writers manual on sediments.

The EPA shall carry out zhis element with respect to ever), NPDES permit
issued by the EPA in the Puget Sound basin (sec also element P-I I).

7.2. Solids Handling NPDES, prctreatmen! and federal facilities permils shall include solids hart-
and Disposal dling and d~posal plans which prevent pass-through of excessive solids. For

municipal permits, these plans sha!l also address disposal of solids gen~ralecl
from cleaning out sanitary and combined se~,’er collection systems. Storm-
~,ater permits (including general or group permits) shall includ~ solids han-
dling and disposal plans for maintenance and cleaning.

Ecology shall evaluate the current disposal and utilization mechanisms, laws,
policies and issues relating to municipal and industrial dischargers’ sludge,
~r~luding b)osolids and solid by-products. For material to be managed as
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P-8. Monitoring in issuing, modifying or reissuing NPDES permits (municipal, industrial
Requirements in Pan’nits storm waler). Ecology shall consider Ihe need for each of the five types ot"

monitoring iisled below and shall include requirements in permits for aJI types
of monitoring that ~u~ appropriate to each permitle~, Monitoring requiremenLs
included in permits shall be tie~d so lhat if" initial (baseline) sampling disclo~
es no pmblerns, a reduced monitoring schedule may then apply. Likewise, if"
initial (ba.~line) sampling indicates the possibility o1" problems, ¯ mote
frequent and/or more comprehensive monitoring schedule would apply, initial
monitoring schemes shall he set to ensure that enough data is collected to
determine if ~�lditional discharge limits should be

Ecology shall develop (and revise as necessary) guidelines I’or the frequency
and methodology of these tests and [or reporting requirements and format.
The guidelines shall include the tiered approach described mbove.

The guidelines shall focus the monitoring resources o1" dischargers on ~he
mandatory monitoring ot" el’fluent and the receiving environment and leave
most of" the in-plant, process-costal monitoring to the discretion of" the dis-
charger except in cases of significant non-compliance, as necessary to meet
permit effluent limits. Ecolog), shall minimize the mandatory in-planK, pro-
cess-control monitoring to only what is necessary to verify that the appn)peiale
technology is being used and to characterize int’luents as appropriate.

The guidelines shall use the Puget Sound Estua~ Program Protocols ~d
Guidelines when available and data management systems compatible with the
Puget Sound Ambient Monitoring Program. The guidelines shall also define
triggers for determining when action is necessary to rnodi/’y ¯ permit. Ecolog3,
shall develop the guidelines in consul[a6on with municipal and industriaJ
dischargers, laboratories, the EPA, the Authority, and others as appeopria~.
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In order to provide an opportunity for meaningful public review, monitoring
requirements shall be fully descnbed in the draft permit.

The fact sheet accompanying each draft major permit shall include a brief
d~seuss~on of how the draft permit has dealt with each of the five types of
monitoring speciGed below and shall explain those situations where any of
these types of monitonng have not been required or o~herwise addressed in the
dr’aft permit. Although these monitoring r,:quirements shall he primarily
directed tow~m:l the detection of effects from individual wastewaler discharge~
a.~ ¯ second priority, and to the extent pructi~:able, Ecology shall develop
monitonng requirements for permits !hal will facilitale the calculation of the
to~al quantity of contaminants discharged to Puget Souod.

The 6re types of monitoring ~u~ ~s follows:

I. Monitor specified parame~er~ in the sedimen! in Ibe vicinily of every
signif’|cant outfall.

2. Separately analyze samples of the paniculate fraction of the effluent from
each signif’|canl outfall.

3. Conduc! periodic ~cute ~nd chronic toxici!y bioasr, ays on s urnple of I~
effluen! from each oulfall and on !he sediment near each outfall.

4. Conducl periodic surveys of the population, species �oml)osilion ~ health
of biota in the vicinily of each signil’~an! outfall.

5. Moni!or water quality ~I !he boundary of the mixing r~ne. Mixing ~one
modeling may sufF~¢, provided !hal appropriate f’~eld verification deter-
mined by Ecology is carriod O~L

All major municipal di~hargers shall perform priority-pollutant scan ~naly~es
on their efflue!t al leas! ~nnually and more frequen!ly if appropriate. The
permit writer may exclude groups of chemicals {e.g., pesticides) from the
priority-pollutant scan requirernen!s of dischargers with a capaci!y less th~n
five million gallons per.day, if there is recent monitoring data or li!erature
documenting !hal abe particular group of chernicals is not of concern for that

If, for a given test. Ecology finds !hal there is no analytical prolocol ~
ably available, or if [here is no public or private laboratory capable of carrying
out the !eat, Ecology may suspend !he testing requiremen! for that test until
such time as such a protocol and/or laboralory capability becomes available.
Ecology shall promote !he development of protocols and laboratory capability
in cases where these a~e no! available for !he lypes of monitoring tes~ listed
e,~rlier (see also elements L-I and L-2). Ira discharger believes there is no
protocol reasonably available, they may reques! a review of i! by Ecology.
Ecology shall then report the results of the review !o the Authori!),.

Ecology, in cooperation with the EPA, shall prepare a list of the highes~
priority permits (ba.~d on the probability of effluent containing a signiFN:~n!

I~
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! 1.1. EPA-I~.~ecJ The conditions in EPA-issued permils in lee Puget Sound region shall be =~
Permit~ least as stnnl~ent as those I’~uired under this Plan in permits issued by

Ecology. This applies to all Ioxicant and particulate limits, and to monitoring,
spdl control, frtquency of inspection and public no{ice ~’quirements. The
EPA shall also r~view existing EPA-issued permits and modilry any permil ~
necessar7 to include such limits and requirements.

11.2. Eco/ogy Ecology shall no{ issue an NPDF_.S permit or cenit’y the issuance or ~newal ~
~’erh’~’�’~t~s any NPDF.S permit for I federal facility under Section 401 of’ the Clean Water

Act, unless the permit includes numeric limits and o~her conditions Rquired to
comply with all applicable waler quality and sediment s~nda~s and other
elements of’ this Plan. E~fore considering m permit or 4OI certification for ¯
federal-facility permit, Ecology shall seek to be familiar with lee f~ilily site,
lErough site visits, inspections or olEer mean~.

Targe~ Date: This element shall be applied to Ecology 401 certifications in m
phased manner, beginning April 30, 1988. All appropriate guidance from Ihe
permit waters manual (element P-5), monitoring guidelines (element P-8), ~d
sediment su~nda~ds (element P-2) shall he used ~s Ihose products ~e �omplet-

P-12. Reevaluate The EPA shall give special consideration to earl), completion ot" its ~-=valua-
AJ/o<:ah’on of Pef’mi/s lion of the major and minor permit classification for permits in the Pugel
into Maio~ one/M~r~r Sound basin. Ecology shall communicate to the EPA any diser=pancies it is
Co~’~s aware of in the classification of permits in lhe Puget Sound basin. As soon as

is Ireasible, Ecology shall use its discretionary authority to reclassify, where
appropriate, minor dischargers to majors and upgrade their permits, along wile
EFA-reclassi lied majors.

Targe~ Date: Complete upgrading of" reclassif’~:l major permits by June 30,
1996.
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Additional inspections (bo(h announced and unannounced) shall be conducL-.d
ba.~d on the permitte~r’s record oF compliance. Ecology is encouraged to
frequently perform quick surprise walk-through visits where a grab sample of
the effluent is taken and obvious permit violations ~ addressed on the
Ecology inspectors shall ensur~ that they notify dischargers prior to leaving Ihe
facility of any obvious permit violations and any immediate corrective actions
required. Ecology shall al.,,o en~ure that copies of the results of the inspections
reports (including lab data. see element P-16) a~ sent to permit writers and the
di.~harl~ers within 90 days of the inspection date for Class | inspeclions and
within 120 days for Class II in.~pections. Ecology shall ensure thai discharge
permits a~ modified ,,s necessary to incorporate appropriate moflitorinB
requirements, effluent limits or c~her conditions to correct problems identified
[hrough inspeclions.

In conjunction with reporting requirements under element P-28, Ecology shall
submit a reporl IO Ihe Authority on the number and types of inspections
(including unannounced in~,pections) undeflaken. The report shall also de-
scribe a system for tr,~cking inspection information, including the number
types of inspections (including unannounced inspections), inspection results,
the number and types of violation~ discovered, actions initiated in response Io
violations, lab data and inspection report turnaround times, Ind occasions ml

i which in ¯uthorizod inspector v/is denied access Io ¯ flcility.

¯ T~get D~e: EcoloEy to meet Ihe inspection ~hodule when full fundinl
becomes available.

P- I,,~. $/~ o[ Ecology shall submit an ~ssessmen! report to the Aulhority on the ~Jequacy
Independent Verification self-monitoring by discharEers I~ed on review and comparison of monitoring
o~ ,,~e//.~k)nik~ng data reported by dischargers and similar data obtained from e~uent samples

collected dunng Class II inspections or major dischargers. The report shall
conclude whether or not there ~’~ major discrepancies in sell-monitoring ~

Ir major discrepancies are found, Ecology shall submit to the Authority
results of" a study evaluating alternative methods of" carrying out independent
verification of self-monitoring reports submitted by dischargers, together with
Ecology’s proposed plan, schedule and estimated costs for implementing ¯
verification program. Possible methods to be evaluated may include �ombin-
ing the independent verification function with the quality assuranc~ and quality
control pmceclures specified under the laboratory certification Ixogram (see
elements I-.I and P-16).

The study should also examine the possibility of an’anging for an independent
organization to conduct some or all of the monitoring activities (especially
those involving sampling outside the effluent pipes--e.g., monitoring types I,
4 and 5 listed under element P-8) for some dischargers in lieu of" the individual
dischargers performing this monitoring then’L~Ives, to be funded by ¯ sur-
charge on the NPDES permit fee paid by these dischargers. The sludy shall
estimate the amount of" the fee surcharge that would be ne=essary to support
this ahemative and whether the overall cost to dischargers would be reduced.
The study shall also address whether the quality of" information derived under
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VACTION PLAN. HUNtCIPAL AND INDUSTRIAL DISCHARGES

such an alternative would be improved. This study shall not be construed as,"~                               authorizing any delay in the implementalion of the monitoring requirements             L
described in this element.

Target Date: Submit as~ssment report by December 31, 1995; if applicable,
submit ahematives study by June 30. 1996.

P-16. Lab Su~or~ and Ecology shall ensure that its own laboratory adheres to the Quality Assurance

2
Cer~’~’ed Z~bs ~:)r h|ana~ement Plan described in elemenl L-4.1 and provides timely turnaround
,̄~e~/’-Nk~ik~ng of samples to inspector~ on all compliance samples associated with the dis°

charge permit program, as specified in the laboratory capacity plan (element
i.-2).

Ecology shall adop~ regulations requiring all permi,ees Io use a certified
laboralory for Iheir �omphance and self-monitoring wastewater analyses and
requiring all certified laboratories to use specified protocols and comply with
specified quality assurance and quality control (QA/QC) procedures (see
Laboratory Support Program). Before implementing this requirement of
permittees, Ecology shall ensure that the laboratory certification program is
operational (element L-I) and that a sufficient number of certified labs a~
available to carry out needed analyses. Labs owned and operated by individu-
al industrial and/or municipal dischargers shall be eligible for certification.

2Ecology shall report to the Authority (element P-28) and the lab QA/Q~
Working Group (subelement L.-4.2) on the progress in meeting the lab auppo~

.,.,,/ goals asu)ciated with the permit ~ ...

T~get Dales: Dischargers to use labs panicipaUng in the accreditation
program in accordance with Chapter 173-50 WAC.

P" 17. O[~k: Ecology shall evaluate its data management needs to implement the Puget
Mo~t Sound Plan’s Municipal and lnduslrial Discharges Program and its cunent data

manasement system and submit to the Authority a plan to upgrade the system

Ecology shall complete the initial loading of data related to state (pr~troatment)
and minor NPDES permits and begin incorporating routine self-monitoring

8

data for these permits into the Wastewater Pennis life Cycle System
(WPLCS). Ecology shall ensure that the W]:LCS system incol])orates i~..sults
of Class I and Class II inspections.

Ecology shall store monitoring data of the five types outlined in element P-8
submitted by dischargers in a manner compatible with information in the Puget
Sound Ambient Monitoring Program (element M-6). In addition, Ecology
shall maintain accurate ~�ords of outfall locations (and other useful inforrna-
tion pertaining to mapping the effluent effects of discharges as additional funds
become available) in the WI~CS as appropriate, and provide this information
to the Puget Sound Geographic Information System (GIS) (element M-4).             "-~
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P- 19. Tralnin~ [or In addition to the technical assistance provided under element P-5.2, Ecolog~
insl~ck)cs and Permit shall establish an ongoing, vigorous program of training for inspectors and
W/’iMrs permit writers, including cross-training in oU)er environmental regulatory

programs, recognition of problems related to cross-media transfer of pollution,
and opportunities to reduce or recycle waste at the source. Ecology shall
assure that an appropriate percentage of inspectors’ and permit writers’ time is
allocated to training activities. Ecology. shall provide specialized ironing
sessions on checklist items of the permit writers manual, setting discharge

19"2
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P-24. Cer~’[X Industrial In conjunction ~,’ith its technical outrea,~h to di~h~e~ u~r ele~nt P-27.
T~t ~nt ~ology shall explo~ a~ f~ihtate the ~vel~nt of a volunm~ ~ss fm
~~ certifying o~to~ of ~h d~t ~ i~i~t di~h~er i~u~al ~at~nt

plants thigh a p~vatc ~e ~ p~fessio~l ~iation ~ ~r Ip~ate
entity. Cenif~ation s~ll inittally ~ volun~ ~ evolve into a
p~e~s, in explonng this app~h, ~ology shall consult ~ith i~u~l
di~har~e~ and t~at~nt plant ow~o~, p~vate t~e a~ ~fessio~
organi~ti~s, ~iatc lair units, the Auth~ity, ~ ~her
i~ividuals ~ grips in W~ingt~ ~ ~r s~tes.

T~get ~m: ~ in imple~ntation of volun~ ~E~ by Ju~ ~, I~.
~ in ~at~ ~g~ by Ju~ ~, 1~7.

P.25. Emp/oyse (See also ~uhelement EPI-5. I.) in connection with the current employee edug~.
Educotion A~islonce tion programs required under the state Wod~er Right-to-Know law (Chapter

49.70 RCW), the departments of Ecology and Labor and lndusthes sh~ll
prepare and implement a coordinated plan for developing and distributing
educational materials for employees to appropriate employers in the Puget
Sound basin. This plan shall establish a schedule for distribution of such
materials to these employers and shall establish a schedule for any necessary
rule making by the departments of Ecology or Labor and Industries. Educ~
tional materials to he p~pated shall provide information on the environment~]
�onseguences of waste disposal decisions typically rn~le by employee~ of the
finns and/or agencies included in the program.

Target Dates: Begin implementation by December :31, 199;5.

P-26. Public Outreach Ecology shall establish a public outreach position to act as ¯ central clearing-
house for the public to contact regarding permits, and to actively contact ~d
assist groups and individuaJs regan:ling the N’PDES and state waste-discharge
permit program and related activities. For each permit or action undo" �onsid-
eration, this person shaJI seek out those who may he interested or affected.
inform them of the significance of the action, highlight key decision-making
points, and provide technical assistance in wod~ing through the process. The
public outreach person shall take an active role in reviewing permit fact sheets
for completeness and understandability by the public and publicizing which
permits ate open for public comment. This position shall also mist cibzens
and environmental groups, as well as federa] and state agencies and local tribal
governments upon their request (’Washington departments of Natural Resourc-
es. Fish and Wildlife, and HeaJth. State Patios, etc.) in reviewing N]aDE3
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~its (su~lc~nl P-5.4), ~ shall ensu~ I~t they get �opies o~ d~a~

~gul~l~ p~vidc program info~tion in ~nc~l publications (e.g., newslet-
ter, b~hum~), provide info~tive a~ widesp~ ~blic n~i~ of d~ft
~izs. ~ e~zabli~h criteria for d~iding w~n a public ~a~ng will
on a ~iz. ~blic info~lion efforts shall i~lude dis~mination of
~izive and negalive info~zmn, ~ it is available, on ~lluli~ ~mpli~
by ~itieCs. in e~[abli~hing cnte~a, ~o~ing guideli~s ~ ~v¢l~ing
~les, ~ology shall ~lively ~ek a~ p~vi~ op~unity f~ ~aningful
public involve~nl in ~o~ ~h I~ ~bl~ involve~nl ~licy (ele~nt
EPI-3) of this pl~.

by Ju~ 30, 1~5.

On~ ~/nim/zo~ op), a~ submit to I~ Aul~ily f~ ~val, z p~g~m plan to pmv~

t~ ~it wrile~ ~nual, with which t~y m eX~led to comply, i~ludinE
t~ ~ui~nts of ~llution p~venti~, ~uction a~ minimi~tion l~
~ology ~gm~. ~ology shall ~s~blish a ~gul~ di~h~ger ~wsletler
info~ all di~ha~e~ of z~ u~oming changes in ~ilting ~ui~nts
t~ ~a~s f~ l~ zlong with ~her u~ful inf~lion such ~ ~lluti~

~ssible, ~ology shall �on~li~ze inf~tion ~}a~ to �~zmllinB w~r

~ pmfessi~al ~gani~zions ~zher than ~o i~ividual dighted, In
~veloping z~ pmg~ ~ology s~ll �~sult with s~ff who ~mte simil~
fu~tions in m~r s~zes. ~ology s~ll ~inaze this ~ with ~

In �~inazion with ~ology’s ~z~ of W~te R~ucti~ ~ ~ycling
~inz ~ ~zion, ~ Auzh~ty sh~l initiate the ~velop~nt of a T~
~logy Institute a~ 1~ Unive~izy of W~hin~on or o~r app~am ~
unive~izies ~z ~o R~ 28B~0.420 ~d 422). ~ inszitu~ sh~l
~entify, ~v~lop ~ ~e ~ lalest ~llution con~ol ~hnologies (em~

~tegies, ~ well ~ ~t~nz ~h~logi~ or combinations t~0 f~
appli~ pu~ of ~[¢~ining all known ~ available z~h~lo~ f~ ~
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~s~ for Ion~-I~ ~u~m~ or the ~,,~lute ~lud~ng Ihe
Fund. ~es or ~it f~s. ~ Aulh~ily ~hall al~ ~h fu~ing ~-
n~s~ Io ~sist ~incs~s wi~h implc~nl~,)n of s~Icgics ~ �~[mlling

Ex~ne~ ~ained in pm~idin~ ~l;da~,l inaction
~ l~nsmmed Io ~e~y staf~ ~s~sible f-r ~m ~l~nl Io en~
thai envi~nncn~l ~g,~ ~ c~sis{enl

T~eI Dale: Aulh~ly Io inili~( ~ T~h,ulogy ln,itul= by
I~.

P-28. Eco/ogy In ~Idilion Io lhe biennial reporling requir~menl under RCW 90.?0.070.
Repot’rig Requirements Ecolo/~y shall publish a report annually on the NPDES and stale permits in

PUgel Sound INL, in lhal it has considered fl~l Issuance. renewal or modification.

In lhe report. Ecology shall briefly sumrn~el/e for lhe previous 12 monlhs
following items and �ompare them to goah ~nd hislorical trends w~n such
data ~e available:

8. Permi! quantity: The number of" permJf, issued (ms.jot, minor, r~te, 401
cerlifications); the number of backlo~ e,pired permits; comparison to
stale/EPA agreement; the amount of pewmil fees collected.

b. Permit qualily: The number end perce,I of" issued permits which fully me~
the minimum checklis! ~"quirements (.~belemenl P-5.1 ~ element P-22).

�. Inspections performance: The number ~nd types of" inspections (element
P-J4); the average and maximum tum~e~nd times for inspection repoJls to
dischargers and permil writers, and fo~ ~:ompliance-sample lab data (ele-
ment P- 16).

d. Compliance and enforcement u’ends: ~es for significant noncompliance
among direct and indirecl dischargers, ~d enforcement ~ctions and trends.

e. High-priority elements: ~a~or accomplishments toward implementing
elements P-I through !)-4.1 (rules), P-4 .] (efficiency improvements), P-5.2
(quality assurance), P-9 (spill plans), la~ 13 (UBATs), P-16 (lab support),
P- 17 (data management), p. 19 (tr~inin~e ~, P-22 (Jx~reatment), !).2.6 (public
outreach, and P-27 (discharger outreach).

Ecology is encouraged to include other inh~crnation that may be useful, to
pr~sen! the inl’ormalion in tabular. �ompare~ove or other form that
review and analyses, to comment on its exf~rienc= in implementing these
elements, and to provide appropriate recommendations.

Targe~ Date: Submit report by June 30, 19~!, and annually
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0P-29. Ahemot;v,es for Ecology shall edop~ a policy pron~ing alternatives in the Ircalment and
Reo~uc;n~l Effects O[ dispo~l n~thods practiced for sewage treatment plant discharges to marine ’r
,~=nitory ~’scharcje 1o v,.ater whenever such alternatives a~e feasible, economically achievable and
Marine Woter~ environrrmntally preferable (for example, when discharge and/or dispo~l of"

effluent from sewase treatment plants could result in shellfish bed closures due
to potential pollution.) Alternatives to be considered shall include, but no~
neces~rily be limited to. the I’ollowing: land application, reuse, ndditional                 ~
ueatm~n! and the use of constructed wetlands. The policy shall be used in
~|e financial-assi,~ance programs for sanitary tr~mtment proje~.

Target Date: Ecology to adopt the policy by June 30, 1995.                          "~"

~ PUBUC I. Revision to water quality standards rule (citroe!! P-I).
AC’/7ON$ FOR
A~ITY REVIEW 2. Adolxion o1" mediment s~ndards rule (element P-2).

3. Revisions to the permi| writers manual ~KI permit quality.~omrol plan.
(element P-:5),

I to monitorinB guidelines (element P-8).4. R~visions

Emploxee education program (element P.~).

~. Reporl om w~l¢ discl~r~e permits (element

making recommendations to the Legislature t’orI. EcologyIo �oesider
REOU/RED removing the municipa! permit-fee cap (suhelemem P-4.1).

2. The DNR encouraged to recommend legislation that would modify leasing
rams for aquatic lands.

3. Ecology to consider recommending legislation to revise revisions to solid
waste and hazardous waste statures (element P-7).

4. Authority to resubmit felony provisions (element P-21) in 1993 or subse-
quent legislmiv~ sessions

ESTI, V, ATED COST Fully implementing the Municipal and Industrial Discharges Program is
mated to cost $12.6 million during the 1995-97 Biennium and $12.5 million
during the 1997-99 Biennium. Approximately two-thirds of these costs would
be eligible for the permit fee account. Activities that ate not fee-eligible
defined in RCW 90.48.465, as well as any fee-eligible activities that exceed
the fee revenues collected, would he funded from olhe~ sources such as the
State G~neral Fund. The elements with the laa’gest costs include s~ngthening
©~uent limits and monitoring requirements in permits (elements P-6 Ihrough
P-10), increased staffing for the urban bay action program (element P-13),

I~8
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AC~t~)N PLAN. MLIN~IPAL AND INDLISTRLAL D~..~CHARGE$

implementing enfo~’ement policies (element P-18).

The cost estimates for this program do not include private sector costs
complying with the more stringent monitoring requirements, permit limits, and
other elements of the Plan. ~,lost dis,:hargers would incur incw.~.sed ~osts for
the ~ldttional monitoring required under element P-8. Some dischargers

specific togicants (in the dissolved or particulate ph~L~e) or on the overall
’°xi¢ity of the effluent. The co~t of meeting more stringent limits would
depend not only on the specific limits that are chosen by Ecology. but also on
the particul;u" cin:umslances of the plant involved.

Other elements of the wogram n~y also affect costs to dischargers. Permit
fees undeg this program have incre~,sed subst:mtially. E4any financial incen-
tives are included which would signific^ntly inc~ costs for polluters and
decre~.~e costs for those in compliance, i~horatory costs will increase due to
the requirement to u~ certifmd labs. Operators of industrial treatment plants
would incur tome cost in complying with certification n~qui~ments to be
established and in paying certification costs. Some discharger~ would Jncug
costs ~s ¯ result of enforcement ~ion ~ken when violations are detected
through incre~L~."d inspections ~1 �ompli~ review cffo~ by Ecology.
Finally. dischargers would incur some incre.~,,,d costs to comply with ~quJ~-
ments for controlling =pills ~d ltormw~ter ~ plant =itea.

A new element hes been ~dded to the 1994 Plan--element P-29. Alternative¯
for Reducing Effects of S~nitary Discharge to ~arine Water¯. It tequila
Ecology to develop a policy for =Item¯tires to s~nlt~y discharges to marine
waters, such ~s htnd disposal ~�l w~’stcwater reuse, it ia intended to help
communities aelect the optimal choice for wastewater tre.atment cffluenL
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PROBLEM DEFINITION Toxic contaminants bind to panicles and are retained as sediments. Toxic
compounds are found in a wide range of concentrations in recently deposited

~_ ~ surface sediments around Puget Sound. Although contaminant levels in some
----- surface sediments have st¯ned to cle~m&~e since pollution controls were

Puget Sound basin are still significantly higher than estimated pm-indust~al .
levels. In urban areas, present levels of contamination m’~ much higher--up to
100 times the levels in the cleanest rural bays. As ¯ result, accumulation of
toxicants in sediments and the resulting damage to natural populations
recognized as serious threats to marine and estua~ne ecosystelm.

The Department of Ecology (Ecology) compared chemical �oncentrmiom in
sediments at 1,054 Puget Sound stations with chemical criteria in the lnle~m
Sediment Quality Evaluation Process for Puget Sound Sediments*. According
to the report, more than 400 stations contained contaminants exceeding the
sediment quality criteria~. Forty-eight different chemicals exceeded the allow-
able levels of chemical substances ¯t one or more stations.

Sediment samples collected in recent years from many locations in Puget
Sound, such as lkllingham Bay, Commencement Bay, Port Gardner Bay,
Eiliott Bay and Eagle Harbor. were very toxic to bioassay organisms. These
samples were usually collected from the lop two centimeters of sediment--the
material that had accumulated within the past one to five years--indicating
recent or ongoing sources of contamination.

The benthic (bouom-dwelling) populations at many locations are also �onsid-
ered damaged (significantly ¯herod in composition or seriously reduced in total
abundance) by sediment pollution.

Toxicants reach the water from many sources, but principally from unpermitted
discharges, stormwater runoff, raw sewage discharges (e.g., combined sewer
overflows), and permitted point source discha~es (industriaJ and municipal

I Issued December 1959.

2 The sampling stations are �ord.nix¯led~ in urban bays mid ~ not ~l~=~alilive of
overall dislribuoon of �onlaminanls in Puget Sound.
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outfalls). Air pollution appea~s to be a large contributor of toxicants to Puget
Sound. Some of the airborne contaminants enter the water directly: o~hers are
v, ashecl off the land by runoff. In addition, dredging and dispos~l can disturb
and redistribute materials.
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~"TRATEGY The ~,u’ategy for ~chieving Ihis goal is Io: (I) �lassify uxlimenu ~J~ cause
adverse biological effects Ind signit’~ant human health risks; (2) implement
Soundwide controls on sources of �onlaminants causing sediments Io fail the
sediment s~ndards; (3) provide rules ~d sites for disposal of dr~dg~l ma~ri-
~ls; ~ (4) expand Ihe urban bay program to provide for ~klition~l source
control and consideration of cleanup actions for existing areas of high ledi.
menl �ontamination Iov¢ILs

$-I. ,T~ec//ment Prc~rom The following policies shall be followed by all state and local agencies in
Po/icim                  actions affecting sediment qualily, including rule making, setting priorities for

funding and actions, and developing permit programs:

a. All government actions will lead toward eliminating the presenc~ of’
sediments in the Puget Sound basin that cause adverse effects to biologicaJ
resources or pose a significant health risk to humans.

b. Programs for managing the dredging and disposal of" sediments should
rcsuit in a net reduction in the exposure of organisms to adverse effects.4

3 The f’est m,o ¢lem~mts of ~his s~’ai~g~,.--�lassil’~:abon oi’ �onmrn~naled sedimenls and source
�onm)Is~am included in the Municipal & Indusa’ial DL~ha~es Pm~ram and ~ $1onnwa~r &

. 4 The inlenl of" d~is policy is thal dredging and disposal �onb-~uee Io cleanup of the Sound by~ allowing unconfined of)cn-wa~cr siles Io have o~ly low levels ofco~mmina~ion and Io dispos~ of
~ mort co~[aminaled s~lin’~ms in a rnann~ d~.a[ p~v©nls �onbnued exposw= of orpnisms I0

advc~e effex:~s. For proposals wi~m d~dging will expose �onmminalod sodime~Is, Wojec~q~--
cific miLi~a~ion measures may be requin:d.
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¯ Da~ ~age~nt (~ap:er 8 o~ ~h the ~DDA ~ I ~d
Ma~ge~nt Re~).

¯ Annual ~view ~ ~ u~te ~ge 9~ of ~h the ~DDA
¯ ~ ~ I1M~ge~m Re~),

~h fe~l a~ state age~y, I~al ~ ~1 governing, ~ ~ is ~ui~
2Io ~nage d~dged ~len~ d~l in o~n waler ~ing Io I~ ~DDA

~gr~ ~ the B~ls of I~ ~gel ~nd ~.

Changes Io any of ~ ~DDA ~om~ali~s ~ ~nsi~ ~j~ ~bl~
~lion~ subFc[ Io Aul~fil~

T~el Dales: As ~ in ~DDA M~ge~n[ Re~

S-5. Revision of Rules After the adoption by Ecology of disposal standards for sediments that ¢xc~d
and Programs sediment standards (S-4), the Authority shall review the szandards and consiclee

the degree to which local governments and other slate agencies should conform
their programs to the Ecology standards so that the use or disposal of sedi-

" ments in compliance with the disposal regulations is not unreasonably l~eclud- ~ .....~-" ed. Shoreline master programs, solid waste rules, and the hydraulics permit
...rules may he affected. The Authority may then amend the Puget Sound Water
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ACTK~)N I~LAN ¯
CONTAMINATED SEDIMENTS AND DREDGING V

man~emenl �ommittee sh-~ll coo~inale developrrmm of legislauon with

L
As an inlerim measure Io address confined-disposal needs, Ecolo&.v shall
fa~ilita[e muhi-u~er dlspo~,al access to appropriate disposal pm)ec’ts. In
/’acilitaling such access, F~ology shall invesligate ol~ions for liability manage-
ment and indemnificauon of. landowners. Such access should be promoted if" il
is �ompalible wilh Ihe developmenl schedule ot. projects, it" liability manage.
menl and indemnil’~calion issues can be addressed, ~1 it" such mcc~ss results in

2
Tazgel Dales.’ Convene inlerageney managemenl �ommillce Ind advisor),
group by July !, 199:5. Submil final action plan Io Ihe Aulhorit), for review
and approval prior Io implementation by June 30, 1996. Propose draft legisle.
lion, it. needed, by Seplember 30, 1996.



Element P-13 in the Municipal and Industrial Program provides additionaJ
d~tail on the Urb~ Bay Action Program.

Although this element contains .~peci~c directives and assignments, the
Authority intends that the EPA, Ecology and other a~,encies and local goVemo
ments exercise I’lexibillty in resolving contaminated sediment Ixoblerns. The
EPA is requested to continue or incre:,,,~ existing support for [his el’l’on
through various programs including the national funding for estuary programs,
federal Superfund activities and federal funding for Ecology’s w¯ter quality
rand hazardous waste prop’¯ms. To organize ~ �oordillate lhe l~ram,
Ecology. in cooperation with the EPA. shall undertake an inlegrated program
�onsisting of lhe guidelines called for in element S-7 and the following
components:

8. I. Invenk:)o~ o,// To provide information to the Authority and the public and to allow for umck-
Locoh’ons w~ ing o1" increa.~s or de~:reascs in the extent of sediment �ontaminalion, Ecology
~.on/om;na/e~J ,~e<J;me~/s shall maintain an inventory of points or locations in the basin wher~ sediment

samples have bc~n taken which violate Ihe sedimenl s~andards developed under
element P-2. The invenlory should consist of graphic displays with Ioc~ions
of �orn¯ruination indicated. All ¯v¯ilable soun:es of data, including monitor.
ing. permit applications ¯nd published resem’ch studies, should be used in
developing Ihe inventory. The inventor), shall he integrated inlo tbe Pug~
Sound Geograph~ Information Syslem (GI$) and used to UlXia~ tbe
Sound Environmental Atlas if possible. This inventory shall Ix= uix~ed every
two yean and mad= ¯vail¯hie using the da~a uansfer formats developed und~ ~ |
element M-4. The Authority shall assis~ in distributing the inventory and
include ¯ summary of the invenlory in the Slate of the Sound Report. As an
aid in targeting pollution source-control a~tivities, Ecology’s inventory shaJl
identify the chemicals or other chan~teristics for each location [ha~ causes it to

Tazget Date: Es~blish computerized inventory and mnke data available |o the
Puget Sound GIS annually or when required for specil’tc pro~�1~

8.2. ~.~)neorn;rmee:! Ecology shall develop decision criteria for identifying mreas ot" Puget Sound
,~cJ;ment ,Areo" Pr;ori~/ where Iocazions with ~mlimcnt contamination have been identified or I~e sus-
L~st on~J invmt~l~:)rt peeled and where investigations should be undertaken to control sources Ind L~’
¯ ~u/e consider cleanup ~ctions. These criteria will be used to establish ¯ priority list

of areas to be investigated, allocate resources for contaminated sndin~nt
investigations, ~xJ establish ¯ schedule for these investigations. (Under
element P-13, Ecology is to prepare a long-term implemenlal~on plan for Ibe
Urban Bay Action Pn)gram.) Every effort should be made to investig~e eacit
area on this priority list within five years of its first appearance on the lig
Ecolog), shall reevaluate Ix~h the area priority list and [he investigation scbed-
ule every two years. Ecology shall provide the Puget Sound Est~mry Program

6 An "ar~" is ¯ I~y o~ sin~lar.sLzed region where 14xliment �o~laminaliOm might be ~
and an efforl made IO �onl~ol sources olr comam~nabon. A "$iL’" iS smiler ~ am "area" lad
d~fin~s a speci~’~ "hoi spo[" t~a! m~gh[ be caused by a single sous’~ a~d cx:mskks~ ~’or �l=mup          ~’--
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[This suhelement has been completed.)

8.6. ~;ment $;lm Following lhe ~,uidelines developed under element S-?, when si{es wilh high
Cleanup .Ac~ons levels of sediment �ontamination ~,� idenlified. Ecology shall consider the

feasibilily ~nd reasonableness of" sediment �leanup actions, coordinating with
lhe DNK on ~ctions lhat ~’fecl s~l~..owned mluatic lands, l~olo~y, ~s ~ of
this element, shall develop de~ision criteria for determining when sediment
cleanup actions should he taken pursuant to laws regulating waler quality ~nd
discharge permits (sediment restoration aclivities) rand when cleanup ~clkms
should be taken pursuant to the Model Toxics Control Ac! (sediment
actions), if sediment cleanup actions rare necessas,~, funds for ~uch ac[ions will
be sought first from responsible partms and then from public sources. All
cleanup actions shall he �onsistent with the guidelines developed under cle-
ment 5-7. Ecology shall maintain a priority list of spocific sediment sites
where cleanup will be considered.

T~rget Dale: Establish initial priori~ list of sites by JanuaO, I, 1995.

8.7. ResponsiJ:~e Parh’es The Authority recognizes U~ identifying the punies responsible for sedimml
contamination is generally difl’~cult. Often neither the underlying propert),
owner nor the abutting property owner is responsible for the �ontamina~on.
But cases have occurred and will occur where responsible p~ies can be
identified. Where U~’.atment or removal of contaminated sedirnen~s is recom-
mended. Ecology shall a~emix to have such cleanup actions, including investi-
gations and feasibility studies, undertaken and paid for by responsible ~
wheU~¢r the), ~ dischargers under wa~er quality laws or liable persons
pursuant to the Model Toxics C~oncrol Act. The DNR shall utilize s~e propri-
etary authority to secure, to ~he ex~nt possible, si~e cleanup, natural resoume
dam~¢s, and cost recovery from responsible paJ~ies whose contamination is
iocau~J on state-owned aquazic lands. Every reasonable a~lempc will be made
to recover cleanup costs from responsible panics, including sp, Kly �o~s.
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T~ D~e: ~8oing ~vity.

5-9. ~;c In~t, ~ology shall i~ s~ng for ~blic involve~m f~ ~i~nz ~m
Ed~a~ and T~hni~l isles including ~i~nl stan~s (ele~m P-2). A slaff ~n will ~
~is~ ~si~ ~o �~Minaze ~ology’s ~blic ~z~h ~ ~ucati~ on ~i~nt

i~sues a~ impure the ~s~ to t~hnic~ inquires. ~is ele~nt will
�~ina[~ wi[h t~ ~velop~nt o~ ~ati~ ~als ~ ~i~n[s u~er
ele~nt ~1-3.1.

T~g~ Dale: Establish slaff ~siti~ by ~ !~5.

/t/LA.IOR PUBUC I. Changes Io PSDDA recommendations adopted by reference in element S-3.
ACT/C~,~ FO~ 2. Adopiion of sediment management s~andards which include [he sndimen!
AUTHORITY REVIEW! quahly ,~landan;Is (elemem P-2) and maximum allowed cleanup levels and

si{e-specific cleanup r~quirements (elemenl S-7 -nd suhelement S-8.6).
3. Adoption of" disposal slandards for �on~mirmled sediments (elemenl S-4).
4. Pnonly list for investigaUon o1" contau~inated sc<limenl areas (subelemen!

/.~-~$LA~K::)~ New l~gislation may eventually he required Io allow lhe establishmen! of
REG~IRED multi-user disposal sites for dredged molcrial,

E~’T/M~TED Ck:::)ST" Full impk~mentation of’ the Contaminated Sediments and Dredging ~ is
estimated to cost close to $5 million during th~ 1995-97 Biennium and S4.5
million during the 1997-99 Biennium. The proi~am’s larges! �os{, comprising
over 80 pe~cenl of the to{at, is the investigation ~ cleanup ot" contaminated
s~diments (element $-8). Funding at this I~vel would allow some progre~ on
sile investigations ~d source �onlrol but does no{ include public funds
might be needed to clean up �on~rnina~l sediments. Such costs could run in
excess of SI00,000 per acre for removal or t,’e.atment and at lea.st S5,000
ac~ for capping. Estimates of costs to dredge and dispose of sediment
spots in Commencement Bay mnEnd from $8 to $79 per cubic yard dependin$
on the type of disposal ~qui~l.

~ public and private seclor costs are currently associa~! with dredging or
disposal of dredged material. In 1984, dredging and open-waler disposal of
clean material cost only $2 to $3 per cubic yard. Now ~esUng of mate.zial
suspec~d of being contaminated has cos~ an ,,4ditional $1 per cubic ymd. In
addition, disposal fees have increased and will increase mor~ in the futu~.
Disposal of" d~dged mmerial that canno( go to open wa~r now costs anywheae
from $15 to $40 per cubic yard. Disposal of highly contaminated material
been estimamd, as discussed above for cleanup ac~Jons, at up to $79 per cubic
yard. Since annuaJ dredging volumes are in the hundreds of thousands of
cubic yards, most of it clean material, these are significant costs for the region.

Private sector costs associated with inves~gating tnd dealing w~th contami-
nated sediments sites may also increase This would occur when responsible
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$TORMWATER AND COMBINED  EWER OVERFLOW 
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DIRE~y S~’-2. Comp~n~i~ e. U~an Slo~watcr ~ ................
2 ! 9SW-3. T~hnical M~uals and A~is~e

Controls ......................................... 223SW~. Gui~e a~ M~el Ordi~nces for SW-I ~ SW-2 .........~ 226
2SW.5. ~e{ S~nd }li~hway Runoff {WS~ ...................

228SW-6. Runoff from ~r£ F~iliues ...........................
229~ SW.?. S¢o~wa~er-Relaled Re~h a~ ~nskive A~ ............
229SW.8. CSO Reducuon Gui~lJ~s .............................

SW.9. ~0 ~ucti~ Pl~s by C~Ues (or ~wer

destroy fish ~ wildlife habi~h �~ribul= ~o ~slricUons on s~llfish

vehicles; £enili~ ~sUcides ~ ~icides~ ~ff from u~

~o~ni~d. ~ ~vi~n~l ~[ion A~e~y’s (EPA’s) I~2 W~
~ ~ali~y Inven~o~ (CIe~ Water Act ~ction 305b) s~led

ex~ ch~ic wmer quali{y �fi~e~a for �~miu~ �op~r, k~, nickel

Runoff from f~ways, ~v~, w~ ~nsis~endy hiBher for ~t ~s.
U

~e Nau~wi~ U~ Ru~ff ~z show~
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Renton ~t~nt pl~t.

Runoff is g~ate~ in u~ ~ su~u~ ~ due to ~lation ~nsity
the high ~n~e of im~i~ ~ ~a that p~ven~ ab~ti~.

�~, factories and w~ stoves. ~’hen it ~ins, ~ ~ick~ ~llut-
antony ~ de.sited on the water, ~ they ~y ~ ~sit~ ~ ~
~ washed into the ~st st~a~ l~e, or ~y. N~ su~singly, m~
water is a signif, c~t ~u~e for ~llut~ �on~nw~t~ in ~ ~i~nts of
u~an bays. So~ ~to~ drains in ~attle we~ fou~ to ~ ~j~ ~s
lead ~ ~Bs (a g~p of industrial ~m~nds ~d in t~ 197~) in

With~t controls, st~w~er volu~ ~ ~ak flows can impair t~ ability
animus s~ies to migrate thigh ~stmctions a~ ch~ges in ~ws.
~ak flows ~our gravel ~s ~d for s~wning. Natu~l ~d ~i~i~
wetla~ ~ ~ing u~d to sto~ a~ ~at st~ water. ~limin~ ~ f~
~get ~nd Wetl~s ~ Sl~ater M~age~nt Reg~h ~ ~wa
that uncaged st~ w~er ~ ~ ~tn~n~l eff~t ~ wetl~s in ~n

~lation in t~ ~get ~nd ~in is ~ct~ to grow by ~ ~
million ~le by t~ ye~ 2010. ~vel~nt ~iated with this
~qui~s ~uate st~w~er �ontrol. Wt~t ~r ~e~n~ ~

sto~ water in a single ~wer sys~ ~ng I~e sto~, ~ of ~
system’s effl~nt is digh~ ~f~ ~ing ~at~ ~ ~ system’s pi~
~ ~wage ~t~nt pl~t �~n~ ~ie t~ full volu~ of w~ ~.
Ni~ cities ~ ~get ~nd have ~mbi~ ~wer syste~ ~t dig~
di~tly into ~get ~nd du~ng I~ge ~. Met~ (King ~nty
Un ~i~s) in King C~nty ~ies w~t= water f~m ~i~ ~n ~t

eff~u h~ ~n i~king f~ ~st ~S~ dighting into ~get ~. in

~w ~w~e, un~t~ sto~ w~cr ~ indus~ effluenu f~ ~t 110

effluent of ~Os is ~l~vely s~l ~m~ to t~ digh~e of ~

3 Puget Sound Wetlands and Storm~,awJ" Mm’~gement
Su~ Vi. ~nsi~v= P~I ~i~
B~n~ ~ ~
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ACTION PlAN ¯ STORMWATER AND COMBINED $E~/ER OVERFLOWS

The discharges from CSOs frequently contain large mnounts of fecal coliform
bacteria, nutrients, suspended solids, and sorrmtimes toxicants. Sediment
samples around the D~nny Way CSO in S~attle showed highly elevated
concentrations of heavy melals and organic toxicants. Metro has since capped
Ibose sediments. The biota around the CSO was harmed by the di~ha~ge,
the area is closed to swimming due to high �oncentralions of fecal coliform.

I/~/~~ Since the mid-1950s, the U.S, Environmental Pro~ection Agency’s (EPA)
FRAMEWORK policy, and stand.,u.d engineering practice, has been to install r~pa,,~te r, anita~

and slorm ~wers for newly developed areas. CSOs a~ now regulated under
the National Pollutant Discharge Elimination System (NPDES) program, with
dischar~:es required to meet all applicable requirements, in 1985, the Washing-
ton Slale Legislature passed a law requiting all nmnicipalities with CSO~ to
develop plans for the greates~ reasonable reduction at Ihe e~liesl po~sibie
date. implem~n[ation of Ihose plans is under way.

in 1986, a handful of local governments had established stormw~ler utilities
ba.~d on their general legal authorilies, but i! Ihat time slorm water was
primarily addressed as an issue of water quanlity in permits. The 1987 Clean
Water Acl reauthoriz.ation and subsequent revisions establish~ new
dures, requirements and deadlines for regulation of slorm waler. The
ment of Ecology (Ecology) established a ~4ormwa~er I)~ogram in 1988.

TI~ federal Clean Wa~er Acl, Ind Stale ~lutes RCW 90.70 and RC’W 90.48
establish federal ~ state authority for ~tormwater m-,nagement in the Puget
Sound basin. Ecology ~lminislers (NPDES) stormwater permils for munkii~l
and industrial dischargers, ~nd the slate Department of Transponalion. The
EPA issues NPDES permits to federal facilities and ~’ibal lands ioc.a~d in
state. The Authority, under RCW 90.70, directs local governments Io ~
stormwa~er regulatory programs. Ecology developed minimum r4andar~ for
stormwater programs, j lechnical guidance manual ~KI a model o~linance for
local governments implementing slormwaler

AUTHC)R/TY"$ The Authority recognized that because of. the pervasiveness of’ r4ormwgler
APPROAC~ problems, any viable solutions would require the cooperation of" dive~

segments of" society: the development community, government, businesses and
individuals. Programs to control and prevent storm waler needed Io be
developed at the local level, with guidance ~d assisl~ce from ~ and
federal agencies.

The 1987 Puget Sound Water Quality Management Plan (Plan) called fo~. (I)
stormwater programs to be developed in urbanized areas of I~e Sound in
phased program, starting with the largest cities; (2) all cities and counties to
develop operation and maintenance programs, adopt ordinances for new
opment, and develop stormwater education programs; and (3) all cities with
CSOs to develop and implement plans providing for the greare..~ reasonable
reduc~on or overnows each y~.
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V
the model ordinances (element SW-4) requiring stormw~ter controls for new

Ldevelopment and redevelopment and requiring and enfo~ing ma~ntenanc~ of
privately owned stormwgger systems.

1.3. Techn;cal Manuals in conjunction with the runoff control ordinances for new developmem ~d
1redevelopment, each jurisdiction shall adol~ a stormwater mana~emem rmnual

containing best m:’nagement practices. A local government may adopt the

2
nmnual prep~l by Ecology under element SW-3 or prepare its own manu~
as long as it has substantially equivalent technical r~mdards to those in
Ecology’s manual. Ecology shall review ahemative manuals of local govern-
ments for substantial �on..istency with the Plan and Ecology’s rr~nual and
guidance.

When Ecology updates its manual, local governments must, within o~e year of
receipt, n~ke any gppropriate changes to their manu~s.

1.4. Ed~cation Basic stormwater pmgr~ns should include education wogranu to inform
Progroms citizens and businesses about storm wmer and its effects on water quality.

flooding, and fish/wildlife habitat, and to discourage dumping of waste materi-
al or pollutants into storm drains. When possible, these pmgr~.m should
coordinate with the Education and Public Involvement Program the Ho~ehokl
Hazardous Waste Program ~d the Nonpoint Source Pollution Program.
Compliance and monitoring "reporl cards" (suhelements SW-I,i lad $W-3.12)
should be used to publicize progress in controlling storm water.

1,.5. ~ Each city or county which ~dopts i comprehensive land use plan ~nd develop-
Ma.no~ement P/onni~g ment regulations under the provisions of Chapter 36.?0A RCW’ (the Growth
ond Ineer/o¢o/ Management Act) shall incorporate its local stormw-ter program into the its
~.oon:/inot~o~ comprehensive plan and shall incorporate the ordinances requital by this

program into its development regulations. Accordingly, cities and counties
shall also incorporate and implement the provisions of the stormwater program
through: ordinances to protect critical areas, capital facilities plans, concur-
rency strategies, watershed action plans, drainage or basin plans, ufl)an bay
action tasks, the State Environmental Policy Act ($EPA) reviews, environman-
tal priorities, or utilities. Any utilities which are developed should be designed
to address a broad spectrum of stormwater, and nonpoint source pollution-
related water quality problems.

Consistent with the Growth Management Act and RCW 90.70, and in keeping
with the intent of Chapter 39.34 (the lnterlocal Cooperation Act). each local
jurisdiction in the Puget Sound basin shall cooperate with neighboring jurisdic-
tions in stormwater, gro,,vxh management, and basin or watershed planning.
Jurisdictions sharing common watersheds should cooperate in analyzing the
effects and control of stormwater runoff and adopt coordinated and compatible
programs for storrnwater management. This coordination should also achieve
the most efficient and effective protection of fish, shellfish, aquatic babitet,
wetlands, and other aquatic resources within their shared watersheds.
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s~ormwatcr NPDF_~ regulations. This program shall not a~t’oct the E~olog.y’s
aulhorily to require appropriale corrective aclion (pursue! Io C’haplcr 90.48
RCV,’) whenever existing facilities cause or ¢onmbute to violations o/" szate
w~uer quality standards. The local govemmem stormwazer program shad be
submitted to Ecology for review/’or �onsistenc.v with the Plan and compliance
with stormwater J~PDES regulations. Ecology shall provide ~)ropriale
assistance to correct local program deF~¢ienc|es. E~ology shall scbedule the
development o/" stormwater management programs b,v the ren~ining cities and
counties.

The pollution control strategy for ~chieving the l~ogr~m’s goal is Io implement
the mo~t ~Ppropriate best management practices first, ¯ssess their efl’ectiveness,
~d, as necessary, require/’urther water qualit), controls.

2. 1. Purpos~ oF ~
The purposes of the comprehensive progr~ns for numaging storm wmer in

Urlaon 5/ormwo~r urban ~reas shall be:
Program

I. To control erosion ~ manage the quantity ~xl quality of stormwmer
runotr/" from public and private "ctivities ~1 Io protect ~4re~m �l~nnels,
~quatic habitat, wetlands, I’~sh, shellfish, ~�l o~her ~lUmiC resources.

2. To protect ~�l enhance wmer quality, ~d ~chieve wmer quality end
z~lirnent qu~iit), ~

3. To t~luce the disch~ge of pollul~ms ~nd eliminme h~m
m~nL

4. To protec~ beneficial uses, ms described in W~ington
quality ~td~ds, 17~-201

.~. To ~chieve purposes I through 4 in ¯ manner II~! m~kes
limited resources to ~Idress the most critical problems fir~

2,2. ~�/~/u/in~          Ecology shall use the following ranking criteria to schedule dev¢lopmemadditional stormwater programs for urbanized areas:

2. P.~e of ~x)w~, in absolute numbe~.

3, NPDES regulations developed by ~e U,S. EPA for slorm wa~r,

4. Water quality and quantity considerations, including but no{ limiled
sediment quality, beneficial uses o~ clean water, shellfish pro{ec~ion, priorities
identified by watershed action plans developed pursuant to WAC 400-12 and
o~her watershed planning programs, groundwate~ management areas, "quifer
pro{ection a~’eas, sensitive areas f~r fish, shellfish, and o(her aquatic resources,
wetlands, or flooding (see suhelement SW 7.2).
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ACTK~N PLAN . 5TORM~’ATER AND COMSiI’qED 5UCCER OVERFLOWS

0~ology ~il n~ify aff~t~ ju~ictions at le~t ~ y~ ~ to t~ ~.
ui~ s~ ~te. Comp~nsive pmg~ for ~na~ing sto~ water in u~
iz~ ~ shall ~ completed a~ fully imple~nt~ ~ithin five y~ ~r
~i~cation by ~ology to ~.

2.3. Coo~ination w~d~ Starting with the Puget Sound areas designated under the EPA’s NPDES
5tormwoMr NPO~’S Permit Application Regulation for Storm Water Discharges (40 Ci~ Parts 122,
Permil~ 123 and 124), Ecology shall review permit applications and write watershed-

ba.,,ed permitsfor areas of Puget Sound that are consistent with these
n~gulations and the ~quiremcnt~ of elements SW-I and $W-2. Permits will
be ls~ued using procedures identified in the state’s permit writers manual (see
element P.~). Additional permits shall be written and pha.,,~l in as EPA issues
~ldational stormwater regulations under NPDE~.

Ecology will assess the federal regulations and the requirements of the Plan
and determine whether the state’s NPDE.S rule should be amended of I new
rule written to implement these requirements.

When EPA promulgates stofmwater regulations for smaller jurisdictions,
Ecology shall write NPDES permits for these jurisdictions consistent with the
state’s permit writers manual, fedend regulations, and element SW. I and $W-2
requirements.

¯ 1 activities, including land-disturbing activities of five acres of mo~,
ing to requirements of the EPA’s NPDES regulation for storm w=er. There
permits shall be consistent with procedures under Ecology’s =tare permit
writer= manual (=ne P-5).

2.,/. Program Each urban stofmwater program shall reek to control the quality and quantity
Requirem~n/$ of runoff from public facilities and industrial, commercial and residential

including streets and roads, consistent with manuals and guidance provided by
Ecology under elements SW-3 and SW-4. Where local programs are no~
effectively solving stofmwater problems, Ecology shall ensure compliance with
elements SW-I and SW-2 through its oversight role of through issuance and
enfow.’ement of individual of watershed-based NPDES permits.

Ecology shall coordinate development of its stofmwater program with o~her
state programs and activities affecting storm water, i.e., the Coastal Nonpoint
Pollution Control Program, wetlands protection, floodplain management,
nonpoint source pollution programs, underground injection control, growth
management planning, and the sediment ntanagement-standatds program.

Each city of urban area shall have the flexibility to design its own program,
but the content, priorities and deadlines for compliance with the program shall
he subject to review by Ecology for consistency with provisions of the Plan
and the NPDF_~ regulations.

In addition to the provisions of element SW-I, each urban stofmwater program
shall, at a minimum, include:
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L ldenlif’sc-,io~ and ranking of significant pollutant sources and their
relationship to the drainage system and water bodies through an ongoing
assessn~nt program.

b. Investigations and corrective actions of problem storm drains, including
sampling.*

�. l~ms for operation and maintenance of storm drains, de~¢mion
systen~, ditches and culverts,

d, A water quality response program, Io investigate sources of
and respond to citizen complaints or emergencies such a~ spills, fish kills,
illegal hookups, dumping, and other waler quality problem.~. These inves~iga.
lions should be used Io support compliance and enfor~menl

e, Assurance of adequate local funding for the ston~water program {hrough
surface-water utilities, sewer cha~es, fees or o~her r~venue.Beneraling

f. Loc~l coordination arrangemenls within watersheds, such ~s interlocal
agreements, joinl programs, �onsistenl slanda~ds, or r~gional boards or ~)mmil-
lees to address the mcluirements of sub~lemen! SW- I..~.

g. Ordinances requiring implementation of’ stormwa!~ �onlrols for new
developmen! and redevelopmen! as �lcfincd by elemen!s $W-3 and SW-4.

h. A pros~ram aimed ~ educatinB residents, businesses and industries in the
urt~n s~ sboul slonn

i. lnspeclion, compliance and !nforcemen! measures.7

j. An implemonl,lion schedule.

k. If. ~ler implementation of Ihe conu’ol measures lisled in a-j. Ihere ~ still
discharges that cause significant environmental problems, r~trofitting
existing developn~n! and/or other wa!er qualit)’ �onlrols of dischar~s from
new and !xisting dev¢lopmenl may b~ ~qui~d.

~ qualit)’ of s~orm water in public slormwaler sys!ems in �omrnercial and
induslriaJ areas shall have a high prioril)’ in cat)’ and count), programs.
Ecology shall delermine, in compliance with EPA regulations and in �onsuha-
lion with IocaJ govemmems, the appropriale approach to conlrolling
stormwa~er discharges from industrial and commercial facilities Ih~ m~ no~
curmnfl)’ r~luired Io have s~ormwa~er NPDF_,S or poinl-sourc~ discharge

Jurisdictions which annex an axca from another jurisdiclion shall rnana~e
storrnwater runoff consistent with the standards designatnd for th¢ arr, a prior to
the annexa!ion. An)’ new developmen! or retrofitting olr existing s),su~ms shah

6 The Ellion Bay R!vi.~:d Ac~on Program: $1orm Drain Monimriog Approach.
Teu’a Tcch. for EPA Region l0 presents an approach panicut~rb/sui~d U) inclus~rial
7 Local gove~nn~nL~ may ~ques[ Ecology’s ~ssis~ance ,,-ilh cnforccmem m=asu~s,
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to the manual and shall provide technical assistance on its contents to local
)urisd~ctions. citizens and businesses.

Updates of the manual shall incorporate perfcx’man,~ standards (per,~’enlage of
pollutant removal) for best managen~nt pr’ac’~ices for stormwater runoff and
information on the efl’ectivene~s ot" BMPs. The ix.rforman~ standards
intended to promote the most efl’et-tive s~ormwater controls Ihmugh selection,
design, operation and maintenance. The failure of a best management
to meet its performance standards may indicate the need lror ~Jdilional con.
Imls, but should not be considered u water qualit)’ violation.

Ecology shall establish a review hoard or use appropriate exisling groups
�ompu~d of represen|ative.,~ from inlerested and affected entilies to ¢eview
innovative BMPs, and Io provide I’eedlx~k on |he manual, its revisions and
implementation.

3. l. 1. Voctor WosM Ecology shall incorporate into Ihe manual ¯ wadable, coordinated program I’or
stormwater maintenance (vactor) w&~,le disposal for local governments, lhe
Washington State Department of Translx~ation (WSDOT), private conlr~ctorl
m~l olhers. I~cology shall include re&r, onable, affordable disposal oplions for
.~unsdiclions in bo~h se.wered and unsewered ~u~as. The program should
~Jdress testing. �lassil~cation, disposal and reuse of decant water m~l solids
from stormwater systems in sewered ~ unsewered ~u~as. Ecology shall e4~e.k
to resolve any conflicting regulations. The v~tor waste program ~h¯ll be
developed in consultation with slate, local ~ u’ihal govemmems, and conlmc.
tars. Local governments shall implement Ecology’s guidance on vaclor-wlsle
disposal procedures. Ecology shall provide technical ~d financial assistance
to local governments for Ihe handling ~ disposal ot" v-,ctor wasl=l.

1.2. Moni/on’ng Ecology shall incorporate guidance into the manual on how to monitor storm-
Guido/’~l water runoff compliance ~ the effectiveness o1" best management pr~ctice~.

Ecology shall provide technical assistance to local govemmenls ~ private
industry. The guidance shall be developed using EPA and mher related
guidelines in ~Ol~ratioll with local governments and private industry.
Monitoring guida.’~e should be �oordinated with ~PDF_~ Irr.quircments ~ be
targeted to respond to specihc local �oncerns ~out water qu~lit), and to
minimize Idministrative burdens and �os~. When Ippropriate, the ~uidance
shall include prolocols thai are consislcnt with [he Puget Sound Ambient
Monitoring Program (PSAMP) m~l related data entry melJ)ods. ’The guidanc~
should include recommendations on publicizing the resulting information,
including the use of watershed "repor~ cards" (subelemem WP-7.2).

Local governments a~e encouraged ~o submit stormwater monitoring results
and data on the effectiveness of best management practices to Ecology and ~be
University of Washington Center I’or Urban Water Resour~,_..s.
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Ecology is encouraged not to require stormwater permits for Puget So~nd
cities or counties unless the following apply: (I) they are subject to the
element SW.2 program; (2) a specific water quality problem related to
stormwater runoff is identified; or (3) federal laws or regulations require ¯
i~rmit. Ecology shall gi~,e each city or county adequate notice of its intent to
require ¯ permit. Where Ecology chooses to include more than one local
government in a ~’atershed.ba.,,ed permit, it should give the affecl~l local
govemmenL~ ¯ reasonable lin~ to nego(iate interlocal agreements,

Target Dates: Ecology completed the first stormwater manual in June 1992
and shall regularly update the manual as necessary. The Vactor Waste Pro-
gram shall be established by June :30, 199.~. Technical assislanee is ongoing.

SW-d. ~,t~itJOnC~ Or~ Ecology shall review and UlXJate guidance and model ordinances for the basic
?vk:x:Je~ attain’nonces ~:w stormwater prolzrarm for all cities and counties (clement SW-I) and for com..
5VV’- ! onc~ 5~V’-2 prehensive urban stormwaler programs (element $W-2) consistent with the

Ecology shall consult with cities, counties, the Association of Washington
Cities, the Washington State ,Association of Counties, the Municipal ~ovem.
meat Re.w.arch Center, developers, citizens’ groups, and other interested parties
when it uixJates thr ~zuidance and model ordinances. The guidance shall
provide minimum program requirements and shall be consistent with NPg)E~
requirements. Ecology shall develop, as appropriate, additional supplemental
guidance for ~tormwater prograrm to remain consistent with applicable NPDES

i. requirements. ’The model ordinances shall be developed with local government

~
assistance ~nd shall he ~:�ompanied by useful methods ~nd examples which

!
will assist local governments in adop{ing Ihese minimum requirements imo
Iheir regulations. Ecology shall also provide technical assistance Io local
.jurisdictions (element SW-3) during preparation and implemenlation of their

,-
Ecology’s Water Quality Rnancial Assistance Program shall ensure tl~
s~ormwater.relaed pm.jects are awarded slate grants only if" ~hey ~ consistent
with Ihe Baals of this program and include design elements I1~ implement~"
best management practices consislent with Ecology guidance. The Authority
encourages Ecology to offer financial assistance to pm~ects Ihat meet these
criteria.

4. I. ~-,uio~on,~/or The guidance f~ elements SW-I ~d SW-2 shall include:
5W-1 ono~ 5VV’.2

a. Procedures for developing local la-ograms, including procedures for review
of programs and n’mn~tls.

b. Minimum requirements for runoff controls and system n~intemmce
required in iocaJ ordinances.

c. ~inimum requirements for control of private sector malntenan~ of IXiVate
drainage systems.
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Stormwater and C$Os ~ogrom
Implementah’on Estimate~

$~,ooo,ooo . _ _
$~0,000,000 .~___ --

.o.ooo.ooo
.___._:iii.

: I
i~ $25,000,000

~ $10.00o,oo0 ¯ , ...... ~ _,~
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- ACT’K:)N PLAN . LA~RAIORy SUPI~)RT

LABORATORY SUPPORT PROGRAM

PROGRAM ELEME/~ L-I. L~boratory Cerfil’mation Pm~m ..........................
DIRECTORY L-2. L.abora~ory Capacity ................................... 234

234L-3. Pu~l Sound Estuary Program Protocols and Guidelines .......... 235
L-4. Qualiw Assurancc/Qu.~lity Conuol

PROBLEM DEFINITION Many of. the pm~r~ns in the Pulzet Sound Water Quality Management Plan
(Plan). such as Monitoring and Shellfish I~o{ection. depend on accur~e and

!"~.:" ~" ",, -..,. :1~ ~ "~:" ~’~ timely laboratory analyses. Laboratories provide information on the presence.~ ~
c~n~enttations and effects of contaminams in Pul~el Sound. L~b information is. ... ~., ,~ .;,,....

"’" : "" :- ’ ’ ’: I needed Io design programs Ihat remedy the erects ot" contaminants and prevent
,. ~....., ~...--. ; :. ;. :.; ,~ or limil I’ulure contamination.

~;, "~/’,;i ’,’" ’"" . i ’ Many lab analXses exe conducted pursuant Io federal, stale or local lawl

,,~ ~.’-.,’%.’~..,///. ~1 , . ~,~." designed Io prevenl water qualily degradation ~d threats to human heallh.
-.: ..,,;~...,..,~ :..., ’, , ~.;, .., ]:or example, Ihe lrederal Clean Water Acl requires routine monitoring
:. ,, ,. .,. ~ o. ; ;:,’; municipal and industrial w~tewater discharges. The state Depurtm~nt

i       ~’~..".’" ’. f~. >.~!~! ~    ;.~,~ Ecology (Ecology) and the U.S. Environmental Protection Agency (EPA) relyo. I,b results ,o .se. comp, nc  w,th I,w and permi,
F~i,’::.’.~.’.?/ ments, and to determine whether enforcement action is necessary. ’]’he slate
¯ ::,’,.,~:,~.~..~ ./
~ ~,;~..,.,.~ ,,,,~ Department of" Health (DOH) relies on r~suhs of" water quality and shellfish

":"-" \ tzssue analyses to determine whether levels of fecal coliform bacleria Ire
¯ !I

~ within specific levels designed to protect human health. Laboratory analysesalso ate conducted lror routine ambient monitoring Io establish ~rends and for
investigations associated with specific ~ese.amh projects.

Standardized protocols (procedures) I’or collecting and analyzing many lypes
environmental samples within Puget Sound exist, but their use is no{ uniform.
The Puget Sound Estuary Program Prmocols and Guidelines (PSEP Protocols
and Guidelines) were developed to slandardize sample collection and analysis
within the Sound so that data may be compared and long-term environmental
uends determined. Although many agencies increasingly are using the pro{o-

~
cols and guidelines, data axe still collected that a~ not comparable.

i!: Standandized, clearly defined quality assurance and quality control (QA/Q~
e procedures are necessary t’or many types of analyses. However, when they
~..
¯ .-. exist, there is no method for determining the extent to which they are for
~. lowed, or whether the procedures ate uniformly applied across diHerer~
; programs and among dil’l’erem agencies. Consequently, lab results may
~ into question and may no{ be helpful.

Analyses of environmema] samples within Ecology ate performed or contract-
ed by Ecology’s environmental laboratory at Manchester. Improvements have
been made in sample uacking, management systems, turnaround time, informa-
tion flow and training o~" lab users and personnel at the laboratory. However,
additional improvements an= needed in azeas such as predicting how many
employees axe needed. Samples exceeding laboratory capacity are sent to
private (and sometimes public) laboratories for analysis.

R0056705



PROGRAM STRATEGY The strateSy for achieving Ihis goal is to: (I) establish a laboratory cenifica.
lion peol~ram administered by Ecology ~hat will review the capability of
environmental laboratories to generate data of known quality; (2) assure that
adequate laboratory suppo~ exists for agency and other tampling wogranu; (3)
develop and update prolocols and guidelines to standardize data collection,
analysis and transfer wilhin Puget Sound. and to encourage their use uniformly
for all data collected in Puget Sound; and (4) develop and encourage the use of
uniform quality assurance guidelines for data collected under Ill i~get Sound

ELEMENTS

/" I. Loborator~ [Completed portions of this element have been deleted.]
Ceo’S’cat/on Program

Ecology shall continue to implement a laboratory certifm.ation (also refened to
as "accreditation") program. As a part of the certification program Ecology
shall adopt rules requiring all certified laboratories to use approved field and
laboratory protocols and to comply with specif~-d quality assurance and quality
control procedures. Ecology shall inform all certified labs that the use of
adopted PSEP Protocols and Guidelines (element L-3) is required for many
Puget Sound plan programs. Ecology shall implement the PSEP Protocols and
Guidelines in the Ecology laboratory at Manchester.

Target Dates: Ecology is to continue its ongoing effot’,s to can’y out the lab
accreditation program.

L-2. Lal:x)rak:~ry Ecology shall prepare a biennial laboratory plan that addresses the short- and
C~pocl/’i, long-term needs, capacity, and data management of Ecology and mher state

agencies and of local and tribal governments, and make recommendations
regarding means to rectify shortfalls in the ability of the labs to support agency
programs. The pla~ shall: identify target turnaround times and specify accept-
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ACTION PLAN . LABORA~C)Ry SUPPORT V

0
COST To fully implement the Laboratory Support Program would cost an estimaled

1.7 million during Ihe 199S.97 Biennium and $1.9 million during the 1997-99
Biennium. This money ~,ill cover the lab accreditaUon (cerlification) program,
conducting an ongoing assessment of the needs for laboratory capacily and
making rt<ommendations on how to provide for this. and maintaining ~nd
updating lab protocols and a quahty assurance and quality control program.

Ideally the costs for conducting the certification program (element L-I) will be
raised charging fees for lab accreditation reviews. These fees currently

2
generate about $1.3 million statewide. Any increase in fees will be subject to
Initiative 60l limitations.

The laboratory certification program may entail private sector costs (’beyond
the certification fees) Io those NPDES (National Pollutant Discharge Elimin~.
tion System) permit holders not panicipaling in an EPA-approved quality
&,~surance program, Io privale laboratories and to others who utilize
laboratories. These costs will vary depending upon ,~everal factors, including
the current quality of the equipment aM staff of the lab "pplying for cerlif~-
lion and the protocols called for in ~be certification prognun.

Im /em n on

$900,000

$700,000

$~00,000

~ $200,000                             1997-99 Biennium

/J~ 1995-97 Biennium
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V"
sion of the water for out-of-stream uses, Industrial, �omrnerci~l, residential
and agricultural users compete for the water that is withdrawn from the strcanL

I,
Authority activities have been limited to reviewing and commenting on
si~ni~ca.nt activities, such as the recommendalions of lhe Joinl Sel~l Commil-
tee on V*,’ater Resource i~licy and the Water Use Efficiency Study Committee,

’I

Groundwater Contaminated groundwater can carry pollutants to the waters of" Puget Sound. /’~
Contomlnat~on Groundwater ba.~ins can be hydro~eolo~ically linked both to surface waters in

the ba.,,in and to the Sound itself. Thus, pollutants in ground water can afl’ect
water quahty in the Sound. Contaminants can reach ground water from a
variety of sources including improper disposal at" solid or hazardous wastes,
failing on-s,te sewatte disposal (septic) systems, spills and accidents, and other
activities that allow potential contaminants to migrate underground.

Ground water carrying contaminants to Puget Sound h,,~ been confirmed in
Commencement Bay, Ea~le Harbor and Budd Inlet. Both sizes involve wood
preserving operations where creosote and other organic compounds have built
up in the ground over lime and are now visibly seeping into Puget Sound.
The direct link between contamination of surface water and ground water is
illustrated in the Nooksack River where applications of. the pesticide EDB to
farm fields has contaminated both surface taxi ground water.

Hazardous/t?,oteriols Large quantities of petroleum and other hazardous substances ate produoed,
Spgl Prwv~ngon aria~ stored and used in the Puget Sound basin. Them me thousands of shipmen~
Response of these substances every year by barge and tanker on Puget Sound, and by

air, tank, truck, rail cat, and pipeline over and around the Sound. Although
the Plan’s Spill Preveotion and Response Program was revised in the 1994
Plan, the issues related to upland spills have not been addressed in the Plan.

Human I’le~lth Risks Human health risks associated with Puget Sound and its resources can be

with direct physic,I contact with the shorelines or waters of" the Sound and (21
health implications associated with the recreational and commercial harvest and
ingestion of sea vegetables, shellfish and fish from the Sound.

Concentrations of" biological and chemical contaminants ire typically highest in
urbanized embayments around the Sound. Algae, shellfish and groondf’tsh
living near these polluted areas have been found to contain high levels of
certain contaminants. While most of" the seafood captu~:l in the Sound is
probably consumed with no unpleasant or dangerous side effects, the routine
ingestion of" large quantities of" contaminated seafood over a lifetime may pose .
a health risk to a consumer of Puget Sound resootces.

/~:~�i~w,est Straits By direction of Congress, the National Oceanic and Atmospheric Administra-
A4orine ,5onc/uory zion (NOAA) is conducting a study of northern Puget Sound for possible

designation as a national marine sanctuary. The study area under consideration

2~1
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V
tonic dinoflag¢llate Gonyaul~ catenella, I~ o~is~ lhal cauls ~lytic
shellfish ~isoning (~P), ~y ~ influc~d in ~ c~s by ~h~g~nic
additions of nutrients. Nut~ent in~ts ~ shift the natu~ ~lation ~t~ms
of phytoplankton s~cies a~ ha~e eff~ funh~r up t~ f~ �~in. In
addition, ~algal g~wth ~y ~ enh~ by nut~ent ~itions in ~
~ho~ and sho~li~ ~ of t~ ~.

Nut~ents ~y ~ �~trt~ted to t~ ~nd f~m a v~iety of ~s ~r
~wage t~at~nt pl~ts. ~e~ i~lude sto~ water, ~-site ~wage dis~l

2
systems, non~int ~noff f~m ~avily fe~ili~d agricultu~l I~ f~sti~
industrial di~harges (e.g., pulp ~d ~r mills), and at~sp~� ~sition.

~� i~a~d ~pulation pmjeci~ f~ t~ ~gel S~nd ~a will ~sull in
i~d nutrient lo~ings to ~¢I Sound. Nutrient cff~ts in shallow,
fi~ ~ys ~d inlets ~nd i~ Sound ~y i~i~ unle~ ~s of

~au~ of t~ir durability, pl~s ~ causing substantial ~lluli~ of ~
wale~. Pl~tics have ~o~ t~ rest �om~ ~ects sighted It ~ ~y
typically ~mph~ ~-half to tw~thiMs ~ ~ of all ~ ~ sigh~.
Studie~ have i~icat~ that t~ �~ts of ~gon a~ W~hington have ~
t~ hig~st �o~entrmions of ~ pl~tic debhs in t~ world. In f~, a
Ja~ ~ey co~lu~ that t~ W~hingt~ �~t hM m hig~r ~n~
of fl~ting ~bhs ~ ~yw~ el~ in t~

~ ~st ~s �~em of pl~ic ~ in ~ water, ~v~, it ~
~ to ~i~ life ~£h en~gle~nt ~ ingestion. ~gle~nt ~ ~        "
to dawning, s~ati~, s~ulati~ ~ ~ti~. ~ of li~s ~gh
inf~ti~ f~m ~l=~nt is ~ ~.

In ~r 1988, t~ M~ ~tic ~s Action ~an f~ W~hin~ ~e
w~ ~I~ by t~ ~nt of Natu~l ge~. ~ by ~ Mm~
Pl~tic ~bhs T~k F~, it c~ins 20 ~tion ~n~tions f~ ~w to
~u~ ~ ms~ to pl~tic ~ne ~b~s. ~ Autho6ty is ~iuM to
�~tinuing wo~ ~ this i~ue, i~luding ~ssibly ~ing ~ ~ in
~tm pl~s.

W~in~on sate ~ t~ ~i~ ~vi~e of B~tish ~olu~ia ~ ~
S~it of Ju~ ~ Fu~ ~ ~ of t~ S~it of ~gi~ ~n~in~ ~.
ing B~tish ~lu~ia’s wate~ from ~int ~ non~int ~s o~en e~ up
t~ S~it of ~gia ~ �~ ~ ~s~ into ~get ~nd. It is ~
ex~fly how ~h ~llution is ~s~ citer way ~tw~n B~tish ~lu~

~ie~ ~1 i~ntifies i~ing ~ to t~ ~ wate~ of B~ti~
~lu~ia ~ W~in~,

M~y ele~n~ of ~ ~get ~nd ~ ~ ~lat~ ~ ~ni~
~ology ~ ~ EPA d~l wi~ the ~t~t of do~c w~. Ho~v-
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As environmen~J regulations have become more common. [heir �os~ has
become apparent to two major groups. Businesses have found that it is very
expensive to comply with r~gulations, particulm-ly when they m’~ very rigid,
allowing for little in terms of innovative responses. Government mgulatoes
have also found that enforcement of the r~gulations and the monitoring ~
compliance is costly, In fact, inadequate r=sourc~s m fund these activities is a
chronic difficulty for govemmenL                                         ,~
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~is situation h~ cau~ ~y regulator, envimn~n~l planne~ ~d ~si-
ross ~r~ps Io ~k ~w app~hcs ~o envimn~n~l ~licy ~ha~
e~f~ive ~ I~iti~al ~ul~lo~ app~hcs Io p~veming ~g~lion
envimn~m. O~ ~pp~’h is u~ing ~kel-~ i~enlives
It~in~ ~llulion ~�~nl g~ls. Envimn~nl 2010 ~ ~ issue
~r ~ ~is topic.

~is app~h, also call~ envimn~n~l ~o~mics, is
l~ fo~es of ~he ~rLe~pla~ in ~er to ~sl efF~ively
~hie~.e s~i~c envimn~ntal g~ls a~ ~a~s. ~m~nl ~gulal~
(and Ihe ~blic) e~hlish s~ciF~� envimn~n~l
~gh~ inlo play which ~ke ~v~tage of I~ f~s o~ I~ ~e~pl~ in
~my.

Two ly~s of ~el-~d i~enlivea lhal have ~n u~
w~ ~ subsidies, Io pmvi~ ~ ~sitive i~nl
~xes m ~s, which ~vi~ I ~8~li~ i~nli~.



have ~ ~l~em og ~i~nl "~ s~s" ~ia[~ wi~h iNividual di~e 0
~inu. ~ a system of ~e~ble di~h~e ~its for ~get ~nd w~ld ~

~

OTHER ISSUES O~r issues that have been id~nufind include ~he special needs of islands, ira.-
proved and expanded public a~¢ess to Pu~e! Sound shorelands, pmlecuon of
sole.source a(iuifers, and th~ issue of fecal coliform bacleria contamination
8e~rdt~ by seal populations.

2

4
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Appendix A. Acronyms

AET--apparent effects thr~,.hold DSll.�~-.Wa~hington Department NEPAmNationa] Environmental
AKART.--all known, available, of Social and Health Services Policy Act
and r~a.~onable trtatment (currtntly known as W~hington

NOAA--Nalional Oceanic andDepartment Of Health)
BEIP--best management practice                                   A[mospheric AdministraUon

EIS---environmental impact         NPDF-.S--National Pollutan~
BOD--biochemical o~ygen stalemen!
demand Discharge Elimination

F-PAmU.S, Environmental
NPS--National Park ServiceCAO--critic~l ~reas on:linance Protection Agency

CChdP.--Comprehensive F’DA--U.S. Food and Drug NRCS--U,S, Natural Resource
Con~rvation and Management Administration Conservation Service

OF’M--Office or FinancialPlan
F’rE--full-time equivalen!

C£ RCLA-.-Comprehensive Management
Environmental Response. F’Y.--fiscal year

OMS--Office of Marine Safety
Compensation, and Liability Act GIS--g~ogmphic information
(also known as "Superfond’) system OS(::--Outer continental shelf"

CFR--Coda of Ftgkral GMA--Growth Management Act PAH.--polycy¢li¢ (polymglear)
~trornati¢Regulations

HCCC--Hood Canal Conedinal.
PCB--polychlorinated biphenylC,~)---�ombined sewe~, overflow ing Council
PL’HB--Pollution ConlrolCWA~ean Water Act HPAmHydraulic INoject
Hearings Bom’d

CT.ARA.-..-Coas~ Zone Act Approval
Re.authorization Amendments IPM--Imegm~d Pest PIE FUND--Public lnvolvemm~t

C’ZM~�oa.~al zone nmnagement Management and Education Fund

~-’ZIVIA~,Coasta] Zone ITAT--Interagency Tnchnical POTW--publicly..owned

Management Act Assistance Team trtaunent wodu

DCTED--Depamnent of K-12--kindergane’n through 12th PSAMP--Puget Sound Ambient

Community, Trade and Economic grade Monitoring Program

PSDDA--PUget Sound DredgedDevelopment MGD.--millions of gallons per
Disposal Analysis

DEIS/NIP---draft environmental day
impact statement/management MNtl~Monitoring Management PS£P~PUget Sound Estuary
plan Committee Program

DMR~Discharge Monitoring MOU---n~morandum of PSP~Paralytic Sl~llfish
Report understanding Poisoning

DNR~Wa.shington Department N, ISl)~marine sanitation device PSWQA--Puget Sound Water
of Natural Resources

MTCA~lVlodel Toxics Control
(~uality Authority

DOD---Depann’~nt of Defense Act QA/Q~--quality assurance and

of DOH~WashingtonHealth Department NEP~National Estuary Program RCRA~ResourceqUality control Conservation

and Recovery Act
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RCW~Revi~
W~hin~

Regional ~ Rehash

SEPA~tate ~vimn~n~l
~licy A~ 2
A~

SPl~u~rinte~nt of
Inst~ti~

~nive~ity of W~hin~

~nt of Rsh ~ Wi~life

W~T--W~hin~
~nt of

~L~W~ewa~ ~it
Life ~�le
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Appendix C.
Alphabetical guide to progrom elements

AG: Nonpoint ~x~rc~ PoUutJon (Agrk~tural Prac’Uces P~mm)
AG-! Local Consolation Pro~:r~ns .......................................... 120

AG-~ Cosl..~hann~ Programs ............................................ |~0

1̄~4- i M~na~crn~n! Su’uc~urt o~ lhe Pu~e! Sound Estuary
~ l:.~|- 2 ManaStlT~n! Commitlct ..............................................

E~-3 Technics! Adviso~
EM-4 i ncr~.~x: Funding ................................................... 39Et,,t-5 implememalion of Long.Term Funding Propo~s ............................ 39¯ EM-6 Puget Sound Grants Program ...........................................39EM.? Shclll~h Funding Stralegy ............................................. 39EM-8 Plan Implementation ................................................. 40ĒM.8.1 Coordination o1" Plan Implem~nu~t|on .....................................40EM.II.2 M~uring R~sults

E.~1.8.3 Agency Biennial impItmenla|io~ Plmm ....................................40EM.li.4 i~icnni~l Budgel and Work Pr0po~l ......................................42EM.8.~ BienniaJ Relx)m ........................................ . ............ 42EM.8.6 Review ot’ Maim Public AclJom ........................................43

...~
EM.8.? Notice of" Actions Sub, i~’l Io Review ....................................~. 44

EM.9 ~ Em fo~’~n~n! ................................................. 44
EM-10 Enhanced Local Enfom~m~m ..........................................44 ~’~
EM.I I Allorney General Loc~! SuPl:)Orl .........................................45EM. 12 MCmor~la olr Und~-slm~ing wi~h the Dq)artme,l o1’ I~l’¢l~ ................... 45EM.13 Review o1" Plan by Federal Agenci~ .....................................46
EM.14 F~l~ral Comis~nc), Review Pro¢~ .....................................47

EPI: Edu~Uom ~md Puldk
EPI-I Ed~:ation Guidelines ................................................
EPI-2 C..oo~inatio~ M~�lumisms .............................................~K)

EPI.2.1 Local Coordination: Field Agents ........................................ 90
EPI-2.2 Tribal Gov~-rnment Coordirmlion: Field Agents ..............................

¯ EP1-2.3 Slate Coordination: Governor’s Council on Environmental Educabo~ .............. 91
; F-J)i-2.4 Agency Coordination and Education Coordinalors ............................92 --~

EPI-2..~ School Coordination: Oii’ice of" Environmental Educalioo .......................92 3¯ EPI-2.6 Puget Sound Plan Coordination and Evaluation: M¢:�~i~ ...................... 93
EPI-2.? Coordination Among Federal Agenci~ ....................................

~ EPI-3 Genc.raJ Audi,,:nc~s .................................................. 94
EPI-3.I S~at¢ ln~--rpmdv¢ ~ ............................................ 94

~ EPI-3.2 Washinglon Stale ~ .............................................. 94
EPI-3.3 Wildlife Habitat Education

~ EPI-3.4 intevprtdv¢ Centers .....................~ ............................ 9~EPI-3.~ N~, Inl~prctiv¢ C_.enl~rs
EPI-4 Volunt~:r Audiences ..............................................

96

EPI-~ Rusincss ~nd indusu-y Audicn~ ................................., ....... 96
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JV
~I~ Y~ A~ ................................................... 97
~i-7 College ~ Univ~ity Stem A~e~

L
~1-7.2 ~.~ ......................................

98

Monil~n~98

127

H-3.1 .........................................

H~.I

H~: N~i ~ ~u~ (~ ~ W~ ~)                                    ~

~-7        Evahmli~ of ~ ~ ............................................. ~4

~: N~t ~ ~u~ (~ ~ R~~ ~[ ~)

MB-I~ ~blic lnvolve~m ............................................ !~
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0
~IB-~ ....................................Consl~ion of ~m~u~ .........~ ~,B~ ~.,or~,sD~.,.~ ...~;~~ ......................~ L~,B.~ ~o.,,o~.~ ~ f~,~.~ ~ ..............~ ..................
MB-8 Study of N~Dig~ge ~
EIB.9 No A~ge ~ ........................................... 1~2

.................................................

NP-I Section 6217 F~ral C~tal Non.hi ~lluti~ C~i ~
~ N~.2 Integration ~i~ ~lh kla~ge~nt ~ ................ ! I0
; ................................ III

OS: N~int ~ ~lutl~ (~lte ~tge $7~ ~)
OS- I
OS.2

On-Site ~wage Regulati~s a~ ~ .................................

~ OS-3
L~al ~-S~te Se~tge ~ration. Mainte~e, lns~ti~ ~ ~a~ ~ ... 122

~ Certification of On-site ~fe~i~ls .....................................
~ OS4 ~ge On-Site Sewage Syste~ a~ ~ ................................

~ P- I Ado~ EPA Water ~alily Chteria
~.~ s,.~d~ ~,~ c,.~,gy~.g s.,~.,. H.,., Aa.~ ~ ........ ~ ~ ~ ~ ~ ~ ......P-3 Water Column a~ ~i~nt Mi~ing.~
P4 ...........................Dish.get ~ ................

P4.3 Effgie~y ~
2

’

T~hnical A~is~ f~ ~il Wh~ ...................................

P-~3 ins~tm’ M~ ........... " ...................
P-~.4 ~il ~v~ ..... ; ..... ’ ...................................... 112

P~ To~t Emit Umi~ in ~i~ .......... . .......... I~
P~.I ~g~ ~miu ......................................
P~.2 F~t S~ a~ ~blic lnv~ ............ " ............ Ill

P-7.2 Solids H~ling ~ ~ ...... ~ ...................................~-~ ~o.~,~.g ~u,~. i. ~... ~2 ...........................
P-9 Spill C~uol ~am R~i~ ...........................................

: P-10 ~lanati~ of Relu~ ~ I~ Umiu in ~i~ .......... I~
P-I I I~7~nna~ R~m~n~ f~ ~A-~ ~i~ ~ ~o~ ~f~ .........

P-I I.I ~A.Iss~ ~i~
P-I 1.2 ......................... IM~log~ ~ificm~.,. " .......................

P-12                      -      " ............................................R~v~uale All~al~ or ~i~ imo Maj~ ~ Mi~ ~ ............... I~
P-13 U~ Bay Ac[ion T~ (~ATs)
P-14 ......................................1~6~ ...................................
P-I~ Slay of l~nt Ve~fic~i~ or ~l~-M~il~n~ ....:::: .................

I~
P-16 ~b Su~ ~ ~iF~ ~ f~ ~Ir-M~n~ ......... " ................

191~ P- 17 Da~ M~ag~n[
P- 18 Ado~ .........................................~o~e~n( Pol~i~ ~ Re~la;io~; R~ ~ ~f~ ..... ..... 191

: ~age ~mpli~ ...............

P-~ ~ch f~Un~ill~lllcg~ ~ ......
::::::::::::::::::::::::: l~
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Appendix D.
IJnk$ between the Growth Management Act and the Puget Sound Plan

G~owth Menigemenl Act 1994 l~l S~nd Weter Q~elity
(direction on water �~illil~) Mlnlg!n’~rlt Plea I[leraent (dlr~Uon on
Compcehen~ive Plea

"Wh~r~ applicabl~, the Isnd-us~ �lement shall Wcclands 2.l---~uidance on prolectin8 w~tlands
r~vi©w drama~:�, flooding and s~orm~atcr run-off through �ompmhcnsiv~ plans.
in the area ind n~a~oy jurisdictions and provk:ic
I~uidanc~ for �orr~¢tivc actions Io m;ti~:;~i¢ or Nonpoin! 2-.-(~uidan~� on usin~ the (;~A~
cleanse those disch~es thal pollute waters of prulec| waler quality from nonpoinl pollution
the s~ate, including Puge{ Sound or waters en- for incorporating watershed action plans into
~ering Puget Sound." (RCW 36.70A.070) comprehensive plans.

ldenlify lands usel’ul for public purpo.~s, such as Slorm Water l..~--Guidance for incorporatinlsmrmwa~er management, and ¯ list of lands and the local stormwal©r program into the �omps.
lheir estimated acquisilion dates, ~II Io be mflecl, hensiv= plan.
ed in lhe capital budg=~. (RCW

Shellfish 2--Ouidance un using comp~hensive
Identify open space �omdors, including lands plans Io protect �ommerciaJ and recreational
useful for wildlife habital and �onnectin8 cri~icaJ shellfish areas.
a~as. (RCW 36.70A.160)

Each county and city shall adolx development Wedands 2.1--Guidance on adolxin8 develop.
rtgulations ~ha~ pro{ec~ critical areas, including men! regulations to pro{~ wetlands.
wetlands, critical aquifer.mcharg~ areas, fish and
wildlife habita~ conservation arras, frequently Nonpoin! 2--Guiclanc¢ on implementing wa~..
flooded ~reas, and geologically hazardous a~s. shed action plans by using development
(RC’W 36.70A.060) tions.

Critical a~.as am to be designated by adopting a Storm Water l..~---Guidance for incoq)oratin
policy s~amrnen| and loca~ing d~em (classifying, local smrmwaler programs into development
describing general distribmion, location and ex- regulations.
tent) or describing them through performance
standards and iden[iF~ed during the permit pro- Shellfish 2--Guidance on pr(x~cting �ommercial
ce.ss. (WAC 36~190-040) and recreational shellfish are.as ~hrough d~v~l-

opment regula[io~r.

Counti, and �ili�; shall involve tl~ public i. Public Involv~n~nl l.--Guidan~ for ~ ~ov.
¢la~ifyin~ ~nd designalin~ critical ar~u. (W,~C ~rnmcnls o. public involvcn~.l i. impl~n~nti.I

263
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Appendix E
Section 6217 Coastal Nonpolnt Management Measures Addressed through the

LPuget Sound Water Quality Management Plan
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MEMORANDUM 2

TO: All Holders of Volume 3 of the
Urban Storm Drainage Criteria Manual

FROM: Chief, Ma~ter Planning Program

SUBJECT: Comm~nt~ ~ Address Changes

DATE: September 28, 1992
2

Although much el(oft was spent on compiling this manual and in checking it for
accuracy, invariably erron and inconsistencies were likely missed. Should you discover
what you believe to be error~ or would like to suggetl changes, addifio~ or .
improvements, we as you to wr~le us at: "~’

Urban Drtinage and Flood Convol District
2480 West 26th Avenue, Suit~ 1:56B

Denver, Colorado 8021 I

Attention: Chief, Master Planning Program

order to provide you with our uixlates to this manual.

BRU/dm
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V

The purpose of Volume 3 of the Urban Sionn Onunege Cri~en~ Manua/{USOCM) is to provide deign

I:~k~ers, ~ ~ Oevelope~ in commem~ ar~ ms~mt~ areas and, to a somewha~ lin~ecl (~Fee,

2

Th~s volume of the USDCM covem an w~ay of tofXc$ re~ted to mormwale~ qualt~, BMPs and i~

¯ Tectmlcal guk:lance fo¢ Itructur~ BMPt thai can be uled in light indultdal ~n¢l cePmin

~

9-1-92
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PREFACE TO VOLUME 3 DRAINAGE CRfTERM, MANUAL (V. S)
~

v

BMPs

the Sta~e o~ Cok:)ra~k) o¢ th~ U.S. Erw~rortme~al P~e~ton Agency. However, ~ BMP~ ~ ~ ~

AS ¯ result. Volume 3 is exl:~ecl tO gr~v an~l c~tge ~ t~e tec~lnology of s~onnwale~’ BIdPs ill~jr~

Ben Urbona~ p,l:                    L
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> grea=er than
< less tt~an
ASCE Ame~can Soc~y �~ C~ Eng~eerl

1ASTM Atnencan Socm~ fox Tesl.’~g and Maleda~
BMPs Best Matlageme~ Practices
CSO Combinecl Sewer ~

2

DRCOG Denver Regiona/Councl of Govemme~s
DRURP Denver Region Urban Runotf Program
EMC$ eve~ mean concenuation=
EPA Emironme~a/Pro(ec~k)n Agency

H:V honzon~a/~o v~ical ra~o of ¯ m

N/A r~ available

2
NTIS Nafiona~ Techr~ In~lon 8~
NURP Na~ionw~le Urban Runo~ Progtant

TSS To(,~ Suspended So~Is
UDFCD The Urt~n ~ and Flo~d Convol Di~

~m~
USDCM Urban Storm ~ C~eda Manual
USGS Ur~e~ Staes (~ Su~y
WOCV Wa~e~ Oua~y Carom Vok~e
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2. OVERVIEW OF BEST MANAGEMENT PRACTICL~3
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O

START

2
Is Land Undergoing

Develol~ent or
ReOevelopmenl? NonstnJclural

BMP$

Yes

FIGURE 2-1. STORMWATER POLLUTION CONTROL
SELECTION FLOW DIAGRAM
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O

Pollution
2

FIGURE 2-2. MULTI-LEVEL STORMWATER OUALITY MANAGEMENT STRATEGY

UDFCD
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k~ wate~ Jf rne~s~res ate not taken to re~’e erosion and to capt~xe seairnent tn n.~’x)ff from cor~

str~’t~on st~e~ cl~’nage can occur to o~f~e areas ancJ to acp.~tic ha~ats in t~o receiving wator

Me~o~s ate ~va~lab~ to ~ erosion 8rK:l sedimen( Josses fro~ ~ cor~tn, Jctio~ site. O~e of the mo~

time in I:xepara~ion f~ �onstruction of Me facil~es ~0d bui~hngs, By lim~ting the amoun( of clLsturb.

attco that occurs to the la~ m any ~ time, Sod eros~ ts r~lucocL Prevenliork a/ong .edltl

onsure that soa ero~o~ ~ sediment trwufx~ off~e is �orutoae¢l to the maximum exten( IXaCtJcal~o.

oped ¢ons~er~ w~h the postdevelopme~ mofftlwalot, ~ goaJ~ of the Me. Op~Nll.JrdtJo~

ome~n conu~i Plan, final Me BMP8, and t~ok eve~jtu~ owno~

~KJ Iodime~ cor~tol Is I 8tanda~j practJco It add construction lito~ and to jt~orporato t M in blto.

7al Pwt of any 8tom~vator quaY/manogemont strategy. To foci~nte 84x~cJ oro~ and 8odimont

¢Ofltrol P~Cbces durvtg �onstrtx:tk~ techr~ crJ~erla wefo ~ aiollg w~h a mod~ on:linance
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3.20l:~wes in the Use o~ SmJctur~ BMP~

selecl s~ru~u~a~ BMPs fo~ specific ptolecls. Specif~c BMPs should be lmpk~nemed with the fo~v~g
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8O

FIGURE 3-1. EFFECTS OF INITIAL TSS CONCENTRATION
ON REMOVAL RATES
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Observed BMP Pollutant Removgl Eff~
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growth. In some instances, I~an~$ coulcJ be harvested to remove I~e �ormJluon~

no( n~ch Is unOerstood ye~ ~:xxe how ~ uptake or ~ Inte~cts with

3.5 Strt~tu(al BMP Selection and Use

Nol ~1 of IJ~e ~Ut~tural BMPI pmsenlod horo
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gua(Jance on stru(:tural BMP selecIK)n, M~’e ~ ~ f~ ~ ¯ ~ BMP i~

Wo~shee( 3-I be~o~e attempt,,~g to sele~ tf~e BMPs to use in ~ clesign.                                  ]

2
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Table 3-2

Manageme~ - Pollutanl Primaryper Acre
Removal Treatme~

Measure Onslle _Foeowup ~ Routine Nonroutine Ca~abil~ Mechanism(s)_Minimize Directly Y N Low -- - -Connected Impelvioul Lzlw Low Low tO High" Inf, ltrationAreas
Se<limentation

Grass Buffer Stripe
Y N Low(~rrlgated) Low Moderale Low Sedimentation

Inlillr ah~rlGrass-Uned 8walel
Y i ~ Low Moder~e Low Sedimentation

Extended Defer~lon Basin y y Moder~e Low Moderae Moderate/High Sediment=ionWater Quall~ Pond
Y Y Moderate Low Moderale M(xleram/High Sedirnonfation

Wetland Basir= N Y Modm=e =o High Modma~

B~o~ogP.=Wetland Channeb
Y Y Moderate ~ Moderale Low/Moder~e Sedimenla~ion

Modular Block Pomu~ y N Modera~ Low Io
Biological Updale

Modeme F~aJon
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S~e Crmracter~s Summa~ Workshe~. _
For Us~ As An

: O. PmOominant ~I In ~ I~:

, ~ Sand C~/Loam

~ "--’-- Loam S~y Clay
t ~ s~n~ c~ Lore "--’---

I D, Land use (e~e pe~em o~ each)    --
t

~ Nalural Gra~ Land       -----.-- MulU-fam~ Relk~mUal
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4. USE OF NONSTI:IL~ BMP~ ~ L
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4.20b~ives in the use of Nonstructurad BMP~I

To be effectNe, no~structu~aJ BMPs need to Weve~ or reduce the sources of =lomlwa~m" ICKdlullOR
They f~ into the general categories of prevent)on and source co~rols as I~ted in Figure 2,2.

Prever~ng arKI contro~ng the source of po~lutan(s that come in cor~act ~ s~on~wate~ mqulms ¯

The o~ives fo~ promoling the use of nonstructuraJ BMP= we ~ follows:
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5. STORM~ATER OUAUTY HYDROLOGY

9-1-92
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penocls w~tf~n the �lara ba~e tend to increase ~ ~ve~age. Table 5-1 ~’,martze= the

between to~a~ r~on~ Oel~l’t arid the ~’tu~ numbe~ o~ =tcm, ns.
of 75 slo~n evenls trial occur on ~n annual average bas~s, o{61 pmcenl, have k~l b~lin 0.1 inch of

30 rem~n;~g runc~-fxc~uc~g event~ cx 75 pe~enL tolal be(ween 0.1 inches and 0.5 Inches of

2

t

T~b~e 8-1
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importan~ in the Oes.k:3~ of ~tructural BMPs. The me~hodok)gy fo~ cak:~.dalJng barn ~ is
presenzed in the Runo~ chapter of Vc~ume 1 of the USL:)CM. ~ ~e neec~ to be ~           !"~-
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STORMWATER QuN.n’Y I~U~AGEMENT V

O
with enenOed o~te~oon t:~s~ns, re~en~o~ po~ls, wet~arKls, and o~t~v pract~es Oel>e~Je~ on a design

SUuctural BMP secbor~

5.4.2 Waler Oual~f Cal:xure Vok.,’ne. ExlenOed detentK)n facil~ties (dry), refenbo~ pO~KIS (we(), and

basins nee~ to be Oes~jneO ~o dram they Oes~n vok.m~ in apprc,dma~ely 4O hou~ Rmen(k:)n ponds

require one/a 12-hour ckam tm~e because the sedimen~a~mn process is rno~ Mf~’ienl and some
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O

~llen¢ L,d De’ en!lor, llaslf) (Dry)
IO-Hour Dr|ll lime

0,4

~

Soumt: Uftin~, G~lo, luik~ (11~9)

FIGURE 5-1. WATER QUALITY CAPTURE VOLUME (WQCV)

~.-1-1~9~
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~"~ STRUCTURAL BEST MANAGI~MENT PRACTICES

CONTENTS

In(rcx:luctKm

1.2 Ao’vantages of Using Structura/BMP~
21.3 D~.aclvan~ages of Struclura/BMP~

Mv~n~zing D~rec~/Conne~e~

2.2 Levels ol Mm~n~zed DCIA
2.3 Ac~v~m~a~age~

2.33 Po/Iutar~ Removal
z4 PWv~g com~x~)ns ~n~ Deign
2.$ Ma~’~en,~"~e Con~KJer~ion~
2.8 Co~l-E~im~Ing GukJeline~ for Minimizing DCIA~

3.3.2 P~
3.~3 P~

4.3

4.3.2 P~
4.3.3 P~

4.5 M~~

~2

&3.1
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L
CONTEmS (con~n~d)
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~ STRUCTURAL BEST MANAGEMENT PRACTICES
L

2-1 Maximum Allowable Stopes fo~ Grassed Area When Using Minknized
DCL~ See ~

]
3-1 G~ass Buffe~ Strip Desk:jn Co~Kle~atK~S ~ Cmeda

2
3-2 Imgated Grass Buffer Strip Maintenance Consk:k~atiotll

4-1 Grass-Lined Swale Design Considerations and Crtledl
4-2 G, ass-Lmed Swale Maintenance ~alion=

5-1 Extencled DetentK)n Basin Design C~ions and Crlledl
6-2 ExtenOed Detention Basin Ma~nmnance Consideralion=

6-1 Releniion Pond Basin Design Cons~k~ations and Crlleda
6-2 Re~entK)n Pon~ Basin Ma~enance ConsJdemllom

~-1 We(land Pond Design ~ion= and Crllettl
7-2 WetLand Chann~ Design Com~lera~ions and C~ettl
~ Constructed WeUanOs Ma~enance Cormdetmom

2
8-1 Modular Block Porous Pavemenl Design Considemlions and Cttleda
~-2 Mo0u~ Block PO~:)u= P~/eme~ Mainlenance Cot~

FIGUREI ~

2-1 Impetvtousne~ to Use w#h Waler ~ Capture Volume Ctwt

~m~

5-2 Wa~e~ Qua~ity Ou~ kx a Dry Extended D~ention Baain
S-3 Wam~ Oua~ Out~ Sizing: Dry ExtenOed I:~e~ion Basin with a 40-Hour

Drain T=me of the Capture Vok=me
5-4 Minimum Trash Rack &me

6-1 Plan and Section of a Wet Extended Detention Basin
6-2 Wa~e~ Quality Outlet for a Wet Exlended Detention Bask1
6-3 Water QuaJ~ Outlet Sizing: Wet Extetx:le~ Detention Basin Retention Pond

with a 12-Hour Dra~n T~me of the Capture Volume
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STRUCTURAL BEST MANAGEMF.hrr PRACTICES
/~- L

FIGURES (continued)

7.1 Plan and ProNe of ¯ We(land Pond
17.2 Plan ancl SectKx~ of ¯ We~md Channel

~I MochJlar Block Porous P~merl~ 2
8-2 Tyl~cal App~mns of Modular Block Porous Pm~men~

2
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This chap~e~ cor~a~ gu~ance fo, Ihe des~ of s~ruc~u~al BMPs~ This guidance addresses the

2
fo~owing llem4 for each BMP:

9-I-92
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¯ Stand~ wale( in BMPs can levi to nuisance ptot~ems, such as odors, bringing of
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2. MINIMIZING D~RECTLY CONNECTED IMPERVIOUS AREAS ~
L
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£ ~! surfaces a~e rna~e to dra~n over grass buffer strips I:~o~e m~’~ng a =ormwater con.

terns and slorrn sewer inlets will stdl be needed to colk~t nJnoff at down.ream Inter-

2z, eczK)ns an~ ~ where ztormwater flow razes ~xceed the capac~
Sm~l cutverts will be needed a~ mre~ ~ ~ at ~ d~v~vay~ until

we Wovided ~o convey the flow ~o a atorm
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O

100- -----~-.--- 2

............. PrK’llCO ~
"’"

¯ ~ ~ .... ~ ........... , .....~.~, .............. .,_/._.~ .............. ~.~
~ ~’~ ~nn~ Im

J -* J ~’ t Maxim~ Extent Po.lb~

Re~ IM Not ~,o- ,     ~     a
I ~     d     t ,0 10 ~ ~ ~ ~ ~ ~ 80

FIGURE 2-1. IMPERVIOUSNESS TO USE W~H WAT~
QUALWY CAPTURE VOLUME CHA~

UDFCD
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O

2.3 A~ar~a?es/DJsadva~a,p, ~ L

r-
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TRADITIONAL SITE & STREET DRAINAGE DESlGPt

2

,,

~ FIGURE 2-2. ~AMPLES OF MINIM~ING DIRE~LY

~-~
CONNECTED IMPERVIOUS AR~S

~

UDFCD
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STRUCTURAL BMPs
O

clra~age to w~h the one des~ ~o minin~e
to me

~on~va~ be~ manaoemenl faci~ies (real is, reglon~ or oU~ once 8MI~). The

¯ smaller storm sev~ sysmm, smaller follow-up cle~mlion/rmen~k)n BMPs, and

2
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3. IRRK~ATEO Gn/~.~ BUlnrER SlWpS ~ L

r~quire she~ flo~ to pron~e f~rm~on, inf~r~on ~ r,~l~ng to r~(~ce runoff
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O

3.3 Ao’v ant ac~e~Disadvant a~t
L

3.3.1 General. The grass and o{her vegetatk:>n provide aesthetically pleasing green space, which
can be ~coq>orated into ¯ �~Hopmer~ larKLscaping ~ In a<::k:litiork thek’ u~ ~ ~ cost to ¯             1

Oeve~nt that has to provK~e open space. ~ their maintenance should be no different than ~

t~ne maintenance of the ~e’$ lanOscaping. Eventually, the grass strip next to the spreader will have

2accumulated sufficient seOimenf to I:~ock runoff, AI that po~nl in t~ne, ¯ po~’tk:)n of the strip will rmeO to

be removed and ~
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ONSITE FLOW CONTR~

CONCENTRATED FLOW CO~ROL

FIGURE 3-1. ONSITE AND OFFSITE APPLICATIONS OF
IRRIGATED GRASS FILTER STRIPS

~-1-I~
UDF-CO
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0

~P::’:’~ 4, GRASS-LINED SWALES
L

Gras~-iw~l swak~s are Oerz,sely ve~etate<:f clra~’~ageways with Iow-pdche~ siclesk:~m~ thai collect w~J

2slow~ cornW runoff. Deign of tl’m~r Io~g~tuO~t~al sk~>e ~ ctoss.sectio~ u~ze forces the flow to be

eJow ar~ r, ha~. thereby facd~a~g seOirnemae~o~ wh~e ImPing ~osk:~. Berm~ ~ check dams
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O

Seclton 3, Irnga~ecl Gras.~ 8~fe¢ Strcxl.

~.i~ ~ to Oe~errn~e v ~ pro~ am ~ and to p~n fo~ long-~en~ re~oraUv~ ~
tenance nllCll,

R0056812
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0

for Larger Floods

2-year Flow

TRAPEZOIDAL GRASS-LINED SWALE SECTION
~T TO SC~E

~, E~I~ Up the Bank to

-,
~ ~h Plus ¯ M,n,mum ~ 0.5 F.

2

GRASS-LINED SWALE PROF~
NOT TO S~E

Z a 4 (Z > 5

TRIANGULAR GRASS-LINED SWALE SECTION
NOT TO SCALE

FIGURE 4-1. PROFILE AND SECTIONS OF A GRASS-UNEO SWALE

9"-1-19~2
UDFCD
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O

5. EXTENDED DETENTION BASINS (I:)RY)
L

o~ 0esigr~ The ex=erx~eO basin uses ¯ much

R0056816
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5.5 Ma=n(enance Consk~rations ~     L

Dry exlerx~,~ Oe~erxKm ba~n~ have low to moOerme ma~me~ance requiremer~ Routine and

no~ro~ne maintenance ~s necessan/to assure pedormance, ent~nce ae’sthe~ic~ and prole¢l

k~cluck~l, mosqu~o breeO~g wK:I nuisance ock~ could occur If the wa~ef becomes ~
to cnt~.a~ ek~me~s of the pond (,’~et. outk~, sp~way, and sed*ment co~-t~n m) must be

2
5

R0056819



Basin Volume Prov~e a ~torage volume for 120 percenl of the WQCV above the lowest
(WQCV) oo’t~ m tt~e barn. The WOCV should be Oeterrn~ t~k~w~g the pmceOure

Oos~r=t:>eO tn Stormwaler Ouahty Management cl~p<er o# thss ~ ~ ¯
40-ho~ O~am tcne. The aOcl~tK~,~l 20 percent o~ ~orage volume Wovtdes for
=eckmer~ accumulaho~ ~ the resultant ~ m =to~age volume.

Eml:xying Time A 40-hour eml:~/ing lime should be used for the WQCV0 with no more than
50 percem of the WQCV being re4eas4~ in 12 houri.

Flood Control Combirang the wmer qualw faci~y with ¯ fk~d control fac~ is moore.
Sto~age menOeO. The lO-yea~, lO0-yea~, o¢ o~1~’ llooOs may be ck~ained

WQCV,
Basin Shape the pond w~th a g~a~Ja~ expansion from the Ir¢et and ¯ ~ con.
Geom~/ wc~o~ towaKI the o~k~. ~he~eby I~r~g =ho~ c,’cu~ing. The barn lengm

to wroth ratio ~ be no less titan 2, with ¯ ra=~o o( 4 mcommenO~

Two-~ge A e, vo.mag~ Oes~gn w~h a ~ frequency poo~ that f~s c~en w~h ~requer~l,/

rema~ o~ the basin. The lop stage ~’KX~I be 2 tO 5 feet ¢k~ep w~th its
boao~ sk~eO m 2 percen~ towarO t~e tow flow ¢t~nnel. "rho bosom mal~

sh°u~ be ~-$ to 3 fern Oeepe¢ t~an the top stag~ anO morn 10 to 25 pem~mt

Basin Side Skates should be s~al:~ and gen~k~ enough to ~ rill e~osJon and fac~me

Into DissJp~e flow energy a= pond’s ~ point(s) to ~ en:s~on and
panicle r.e0~atio~ Inlets s~ouk:l be Oesigne~ in a~con:lance with UOFCD

For~)ay ~ the op~o~tun~y kx larger particles to settle out in an area tha~ has ¯
Desert solRI surface boltom to facd~tate mechanical sedirnefl( r~mlovaL A rock

earthen hewn shoulO be constn.~te~ with a minm~Jm top wio, th of 4 feel and
siOe slopes no steeper than 4:1. The fombay vok.m~e of tile perrnaner~ poo~
shou~ be $ to 10 percent o~ the WOCV. A trapezoidal ou0e~ tl~ the
ben~ should be o~/se( from the inflow streamline to preyen( short circuiti~g,

No(e: WOCV = wmer quaJ~ capture volume. Refe~ to Section S of the Smm~,~er

R0056820
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O

Tab~ 5-2

Requirt=KI Action         Mainlenance Objective          Fre<:]ue~ of Action

irng~e~l turf g~ass as 2 to 4 inches
ta~i at~ norm’nO.eel natk~ tu~f
~’~

r~noval entire por~ to m~n~nize outlef clog.

Erosion w~l z4~iment Repalt and

to ar~ structural e~om~nt.

Ix~lom zon~
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R0056823



Side Slopes No Sleeper Iha~ 4:1                                             Side Slope

No Steeper man 3:1
Top Slage wilh

j,.,..k_ mStage
_k JL JL JL AGcess to Outlet -n

NOT TO SCALE

Frequenl Wafer QuaBy Capture Emergency Sp;llway Flood
Runoff Pool volume level (inclu~ir~ Level
1(We Io 25% of WQCV, 20/,, additional ~olume @ Spillway Cresl

lot seO~nenl slo(age) (eg. 100.yr. SPF. PMF. elc.)
Inflow .SecondMy Bemt r Cres~

Forebay ) of Low Cutoff

Inlel
Outflow

Low Flow Perforaled Rise~Solid ChannelSurface SECTION (see detail)
NOT

FIGURE 5-1. PLAN AND SECTION OF A DRY EXTENDED DETENTION BASIN
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V
lO.O

4.0 WQCV. 2.1 acre-fee! ,,- ~-
SOLUTION: Required Area,per /

ROW I 1.75 in.~ / ~.

2.0

0.0      ¯
0.02 0.04 0.0~ 0.10 0.20 0.40 0.~0 1.0 2.0 4.0

R~qu~ed ~ p~ P~ p~2)

RGURE ~3. WA~R QUA~ O~ SBING: DRY ~NDED D~~
BASIN W~ A 4~OUR D~IN ~ME OF THE CADRE VOLUME

UDFCD
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O

2
\ ...........~. ...............~ ...........................~ _..:._ ’.LZ::_: ....

~" ’: ..............................~* .................~ ...........~ ...............

,ii"-\-’r .... .-.~7__-7"~’_"_~----t- ........

__~~ ............ ;:~ .......;;~_.-. ........~ ....................
............... ~ .............t ........... -~ ..............’ ................
........ , .... ~__~ ....... ; ...... -
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6. RETENTION PONDS (PONDS WITH A PERMANENT POOL)
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63 Advanl a~J1)isadvanl,~leS ~    L

6.3.1 General. Re~e~lt~n po~s can be cost-effecl~,e for large/’ trib~ary walershe<~ They cart be

¯ AcrMe~ng moOerate to h~ removal rates of many urban polkxantl
¯ Creahng wdc:ltde hab~al

2

¯ Incoqxxat~on mlo ¯ large~ fk>od �onlrot basin
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Re~entK)n Pond Basin Design Cons~era~K)ns and Cr~ed-

Cr~eria                     Design Cons~derat~ns and Design Cmerfa
Capture Volume Prov~le slo~acje fox the WQCV abo~e the permanent pool level. The WQCV

should be C~culated fo~k:~w~ng the woceOu~e OescnbeO ~n Votume 3 of ~
ManuaJ using a 12.hou~ ~am t~me.

Emptying Time A 12.hou~ empryirKj tu~e should be used for the WQCV.
Permanent Pool The pen~anent poo~ prov~ slom~water qual~y ent~ncement between

through I::~. K::al uptake and cont~j~r~. $~chmentat~rL The volume of the
peru’,anent poo~ should be 1.0 to 1.5 braes Ihe WQCV ar~ sha~l have lwo
zones: (1) a I~no~a/zone 6 to 18 ~ncl~es cleep tha! accounts Ic~’ 2S Io 50 perce~
�~ the pormanent po~ surface area lot ~qualK: plant growlh ak:xlg lhe penmelet,
the petmane~ pool, and (2) a Oeeper zone Ot 4 Io 8 lee~ average c~ep~h in the
remaining, por~l area Io !:xomo~e s~chmentalK~l ~ nulr~ent uplake by
pt~ylof)la~ktOrt, wflrl a maximum bep(h m the por~ of no nKxe than 12 feet.

Base Flow      A net ~’~flux of water musz be av~k’..b~e through a perer~ base flow and must
excee~l the losses. The fo,ow*ng equal~n ~ parameters can be used to
es~.’nale the ne~ quart(W o~ basefiow ava~ab|e at a Me:

o,... - o,...,. -

(Comp~e~ Icx average wate~ t~lace)

O~. . Los~ (o~ ga~) because of seepage to grounck~er
Loss because of plant evapotranspiratio~ (aclcli~ional ~ It~ough
I~ant wea above waler sudace not inctucling the water t~trface)

Basin Geometry Shape the po¢~ w~th a graduaJ expansion from the irdet and a gradua/contrac~k:xl
toward the o~Jtlet, thereby bmit~Kj ~ cimu~t~lg. The barn ~ef~lh to wk~lth I’abo
Should t~e no less than 2:1, w~h 4:1 being praterrecL

The 10-year, 100-year, o~ other fioocl may be detained above the WQCV.
Basin S~de Side slopes should be stable and suff~’~tly gentle to ~ rill erosion and to
Slopes fac~lna~e maintenance. SK~e slopes above the permanent pool shoutcl be no

s~eeper titan 4:1, pte/erab~ 5:1 or ftatter. The Mloral zone should be ve~ f~ (that
is, 20:1 (x flaker) w~th the ~erxh ranging from 6 inches near the shorn and
exter~ling to no more than 18 incr.; at the furthest po~ from ltm shore. The
~ sk~pe below the Inlo~ zone sha~ be 3:1 o(

Note: WOCV=water quaJity capture volume. See Secbon 5 of the S/o,’m~ater Oua/~ty Manageme~
chapte~ to ~ volume.
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Retent~’t Pond Basin Maintenance Consiclecafior~
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0
10.0

L$,0

~.0

EXAMPLE: DWQ¯ 2.0 It
4.0 ~ V,’QCV ,,, 2.1 ~cre-feet

SOLUTION: Required Area per
ROW ¯ 16.5 in.2

2

""
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f’ ’~ ~o.o~- L
$.0 ~

SOLUTION: Required Area per
ROW ¯ 16.,5 In.2

2.0 ’

0~ 0.4 0.6    0.8 1.0 2.0 4.0 6.0

RGURE 6-3. WATER OUALITY OUTLET SIZING:
Rev. 3-1-1994 WET EXTENDED DETENTION BASIN RETENTION POND
UDFCD WITH A 12-HOUR DRAIN TIME OF THE CAPTURE VOLUME
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4.0’ WQCV ¯
~;OLUTION Required Ate=.per

2
Row ¯ 16.5 InK

2.0

2

o.o~ / ¯

/

//

°°~o~ 0.4 o.e o] 1.o ~.o 4.0 e.o

so,~: ~ o=~ ~=.~ ~. =~ r.=~ c~.~ ,==

FIGURE 6-3. WATER QUAUT~ OUTLET SIZING:
Rev. 3-1-1994 WET EXTENDED DETENTION BASIN RETENTION POND
UDFCD WITH A 12-HOUR DRAIN TIME OF THE CAPTURE VOLUME
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Two ~ypes o~ construc~e~ we~lan~ ~re Oescr~:)ecl in tr~ sectior~-ve~y shallow r~er~i~n pon~ ~

we~lar~l.b<Xtome<l channels. Bo~h conf~urazK)r~ require a pererm~ t)a.se flow to perrn~ the growth

uptake.

9-1
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The Ixtmmy drmebeck to w~tlan08 18 tho nood for m continuous i~oo Jk~w to ensure ~olr i~wenc~ Jn      "’--

7.~2 Pnysk:afSi(eSuita~l~. Apenmt~basellowisneedecltosuslainaweUarK~ andltmuidl~

de(emme~ us~r~ a water bu(~ anaJy~s. L~wW so~s ~re need~ in weUand ~om to permt

I~ants m take tool Ir~mtk~ t~ou~ a we~ar~ bottom cannot be reded upon because tho bouom 18

R0056841
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basin can be Oeveloped using an embankment, whde a mu~mage wetland ~, a wetland channe~

Lneeds atop s~ruc~ures to create and ma~r~a~n a flat grade.

7.3.3 Potlu~an~ Removal Removal eff~:encies of ¢onstrucfed wetlands vary s~gnificarl~ly. Prin~

variables ~flue~cu’Kj removal eff~cmnc~es trK:lude Oe,~gn, irdk~er4 co~ce~ratiOnS, hydrology, soils,
climate, ar~ maJmenance. W~th periodic sedimen~ removal and ~ har~esling, expecled removal

efhciencms for se~me~s, orgarMc mailer, and metals can be modes’ate to high; for phosphorous, low

to moderate; arK:/for r~rogen, zero Io low. Pollutants we remove~ primarily Ihro~Jh sed~me~ation
arK1 entrapme~, w~h some of the removal occun, mg through b~ical up(ake by vegetation and

microorganisms. W~hou~ a continuous dry-weather base flow, sa~$ and algae can concentrate in the

w~er column and can be re~eased i~o the receiv~g wate~ in higher leve~s at the beginning of a morro

event as they we waM~:l OUL

~ect$ pol~ant removals. Unti~ research docume~s these effects, peflod~c ha~esllng for the general

Wetkmc~ can be con~n~c~ed ~her ~s ¯ w~kmd basin (m F~re 7.~), o¢ ae~ ~o ¯ drainegeway to
form ¯ wetlarK/bollorn charu’~el (see Figure 7-2). Table 7-1 I:x’eser~s ltm design criteria fo¢¯ wetland
pond. and Tal:de 7-2 pertains to ¯ wetland bosom channe( The criteria fo~ ¯ wetland Ix~om chann~

preserved here ddlers somewh~ from the criteria presented in VoJume 2 of the USDCM under
Major Dr~nage chap~e~. This is because of the water" qualm/focus of l~s BMP. An ana~ of the

evaporatx=r~ evapolranspiratiork and seepage). An ~ base flow COuld cause the wetland to

7.5 Maimena~ce Co~sideratior~ To achieve and ma~ain ¯ healthy wetland for wate¢ qualb/

Table 7-3 summarizes sugge~ed activities and the~ frequerK:~es to maintain an oper~ wetland,

R0056842
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RGURE 7-1. PLAN AND PROFILE OF A WETLAND POND
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~_~ j            FIGURE7-2. PLAN AND SECTION OFAWETLANDCHN~EL               ~ ~
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Although mockJlar block porous paveme~ is un(es~ed as a s~otmwa~er BMP in the Denver area, irdUal

represe~a~:)ns of various uses ~e shown in F~gure 8.2. Spec~c rnanu~aclurers make ptecasl untt~

2
Ins~alla~xt, every efforl shouk:l be made Io assu~ even flow ckstr~bu~K)n ove¢ the ecXJre porous
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TWO EXAMPLES OF INDIVIDUAL CONCRETE MODULAR PAVING BLOCK

PERSP~TIVE OF SIDE-BY-SIDE MODU~R BL~K CE~

FIGURE 8-1. MODULAR BLOCK POROUS PAVEMENT

9.-1-1~’~2
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FIGURE 8-2. TYPICAL APPLICATIONS OF
MODULAR BLOCK POROUS PAVEMENT

NOT TO SCALE
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Table ~.~

Moclulat Block Porous Paverr~e~( Dean Cor~v_-~ration~ ~ Crlled

Des~3n Cons~er~ions
Ro~k Mea~ Pore The fac,hry should prove¯, as a m~n~mum, suff~)nt Pore vofume in the large
Volume          gravel layer to sto~e 85 to 90 percenl of the runoff volume from a 2.year atorm

(assume 85 to 90 percent of Irte runoff from 1,15 Inches of rainfall for a
100 percent ~npervK)us basin tributary to porous pavement). Assume that
30 percent of the rock layer is open pore space. Available pore storage volume
can be ~ncreasecl by mstaJl~ng perforated con(.rete o~ clay tile in the coarse
gravel layer, IJm~f ~oenaou$ lrd~aty a~ea to less than two times the pentioul
pavemen~ a~ea.

Des~ Seloction 1. So~ infiltrat~on can be consk~ed for Hydrologk: So~l Classes A and B
sods WOvK~ed the ~easonal grounOwater table or any Impervio~ layer
is at least 4 feel below lhe lop of the subgraOe. Reduce Ihe available
infillrat~n rate by ¯ Mfefy faclor of 2 to assure ~ffK:mnt �lralnage.

2. Use a pmforated coaoc~k)n p~be in each cea for poody ir~rating soils
or to ¯ugmer~ poor tnf~ltrat~)n cor~ns.

require Irrigation) to form ¯ wnooU~ hnn Or~m~g r, wfac~.
Base Coarses    The filler coarse layers shoul¢l be ¯ ~ of 4 incl~s, clean, weg~grabed,

crusheO s~one (1/8 I0 3/4 mcll m s4ze). (Do not use geotexlde filler fab~ in
Iocahon). The stone reservo~ layer $hail be at least 12 inches Oeep of ck~an
crushed 1.5- I0 3-mch.s4ze Hone. If off$~1e Orating¯ froth ~l/acenl Impen~o~

Me~a Pore Volume
Mork~r B~ck The manufacturer’s irmal~n req~remen~s for ston~water qual~y enhancerne~Units rd~all be followeO w~th tl’m excep(~ that Rock Med~¯ Pore Volume Inlay Material,

Concrete Ceils Provibe vertical, POUmd-~p/ac~ concrete walls to separate porous cells and to

= 0"54 ft

Native soil subbase sha~l be brough~ to grade by excavatk~n only If infiltration is
to be used. In such cases, excavate by using light equipment, and do not rol or
co~pact the @xpose~l subbase to Wotecl tl’~e natNe so~1’$ infiltrating c.apac~. No
Such restnct~ons app~ when infiltratK)n into the unOerlying soils is not the goal or
when s~te conclit~ons do nor perm~ infiltration into the grounO. In¯tail a geotext~e
filter fabric on top of the subbase if the �’tstailatk:>n is being (~sk:jned to in.rate

9-1
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Table 8-2

MockJtat Block Pocous Pavemen~ Maintenance Consk:lecalio~

Re<~res Act~n Maintenance Ob~ect~e Frequency of Action
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1. INTRODUCTION TO NONSTRUCTURAL BMPs L
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¯ The vOlume of sediment, debris and other IX>llutlnts deposited in receiving wsteft)od;el ~
L
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¯ Effectiveness of vegetative I~actices is determined by how successfully permanent

ground �~ver is established

¯ Recluires I dedicated workforce and funds to maintain v~ible I)~Ogrems ~nd t~ �ontinue

citizen I~rt~cil~lt~on

¯ Effects on etortnwlter Quality are virtually impossible to Quantify Ind to meam

accurately without long-term data. On the other h~nd. the amount~ of matar~lls ’

COlleCted and recycled are quantifiable and could ~erve as an indirect measure of overall

2

9-1-92
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2. STORMWATER OUALITY CONTROL PLANNING

As a result of the 1987 Clean Water Act |CWA) rl<luirementl, st~’mwetm’ quelily planning

r~uired practice. The~ ~u~ments eme~ to plannin0 f~ wat~ RueliW ~e~t ~

~ti~ f~ �~tr~ ~ f~ain m~nlge~nt ~a~ ~b~l.

~nni~ f~ lt~wlt~ qualiw cin ~ke sev~l f~s s~h IS W/nni~ f~ ~ ~u~ ~e,

su~lvisi~, overall ~lnni~ f~ ~ ~an wlter~ ~ l ~ ~er~f, ~ o~lg ~

~tire mun~ipaliW. AI ~ ~a~i~ ¯tea e~pa~s, b~ s~if~ detail can ~ a~tes~ ~

cha~es ~cur ~ ~ u~e. On t~ om~ ~, ~te-~if~ ~ns can �~a~ ~ ~ ~s

BMPs to use. ~ ~si~ f~ ~r ~s~l~ti~, l~ ~ W~ of ~g-t~ m~t~ ~t ~

~is ~st~ral BMP ~ntirms ~ st~wat~ ~anning ~s f~ Ni~ ~~

general ~re of t~ ~w a~ ap~val W~ess of ~al ~m~. M~i~s ~

~sider ~velo~nt a~ ~pt~ of a st~wat~ ~uali~ pla~i~ ~,. It ~ ~

~at t~ pr~ent of any ~w develo~ent ~ ~evelo~t ~m~ ~e I~I ~~

~dsdict~ to dateline ~ exact steps to ~ mk~ to obtain f~al ~pWov~ of ~r ~e ~.

W~eM ~ins with t~ We~rat~ a~ su~i,al of a ~t~watM m~~t ~ ~ ~

~velo~nt re~w ~.

Section 2.2 contains example stormwater management planning requirements that a municipality

may employ. It should not be viewed as the only process to follow by every local jut~sdiCl~:m. It is
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I~ov~ded, however, as an example and a checldist of soma of the many features individual local

governments could usa m establishing municipal stormwater site-planning requirements.

2.2 General A~)Dlicsbili~

As = first step in managing stormwatsr quality from new development, local governments are
2encouraged to require all new develol)rnent and significant redevelopment to prepare and obtain

approval of = drainage report for the site that contains a Srorrnwmter (}ua/ity Contt~l Plan.

For clarification, the local jurisdiction must defoe what constitutes "new development" end

"signihcant redevelopment." Clearly there is also = need for exemptions for very Small sites ~nd

infill such as individual lots that are Pan of existing subdivisio#ta.

The requirement for the IXeParetion of ~KI compliance with I Stormwmt~r OuMity Co, trot Pl~ M I

nonstructurel BMP. The implementation of this BMP is in the form of adoption or Womulgation of

ordinances, resolutionl, or executive orders granting authority to municipal Itaff to review such

2
plane and to either approve or present recommendations for epprovels to elected officials. In

addition, implementation of this BMP requires me commitment of staff and fiscal resources of the
. o.mur~clpality to follow through with the review, aPprOval, and enforcement of the site-specific plan~.

Regulabons must lisa be adopted that specify the content of atormwater quality informabon

required for inclusion in the drainage report.
2~2.1 Plan Raouiremt~t,’ A Stormwate~ Ou#lity Co~ttrol Plan is developed e| part of the overall

drainage plan. The primary atormwater quality design elements to be addressed in the drainage

report am is follow=:

¯ Description of water-quality objectives contained in master plane adopted for the b~sin

¯ Delcription of the atormwater quality management planning concept for the

site and how this is designed to meet basin ol:)jecbve~

¯ Map show~ng locations of drainag~ features

¯ Drawings of drainage features including stn~ctural 8MPs in the drainage facility desert

9-1-92
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¯ Hydrologic end hydraulic CalCulations to document ade<~uate s~zing end Itlb]ity of

drainage features

¯ Description of maintenance eccese and responsJl:dlit~l

Appendix A is provided as an example of drainage plan submittal requirements that cities ind

counties in the Denver metropolitan ares may ¢onl~de~ for IKIol:)tion. Thlll reQuirementi incites

both stormwater quality and quantity considerations in the definition of drainage criteria. Appendix

A can be used as I model end checld,st for local governments in developing their own lub~dttal

2.2,2 Plan Review Pro(edure~. A dreinsge repo~ is IxeDsred as psrt of the overs, developm~t

reWew Wocess. The report is prepared ~s s th~ee-stet) process:

I. Preliminary dreinaoe

~t~, ~ ~t~ ~lative to m~ ~nl a~ su~s~s, ~d I �~l ~n ~ ~                     -

~l ~tails of ~ drei~ f~liW design. Ah~ lWov~ of ~ ~ m~ �~

~t~ll of I~res Is IPW~tI.

2.2.3 Exemptions and Va~ance~. Exmpt~s I~ veha~s

~ain ~rcumsta~es. ~ follo~no examples Ire ~

~y N ~ establish a mi~m~ area exempt ~ ~ ~nt

~is ~te~i~t~ must ~ rode ~ e~ Niv~

f~ ~e~ can ~ ~nsider~ as to ~t ~sb~s "~nt ~~t"

~s of ~fining exe~:

¯ Minimum Area~ A ~nimum a~a of 2 ~ts

~1-92
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¯ Can serve as a basis for compliance with ¯ municipal Itormwator di$char0¯ II~’mJt

issued by tho State of Colorado

2.3.2 Disadvantao~t’ The major disadvantages of stormwater quality control ptlnning include:

1
¯ Requires commitment of additional administrative and fiscal rtlourCll to de¥11o~

2regulations IKIdressing Itormwater quality IIPICII of drainage planning on the part of

municipal ~ovtrrlment

¯ Can ¯xpar~d the time ¯nd expense regulrad on the part of ¯ dev~k:)per and municipality

to implement new development and mdevelogment

2,4 Imolementatk)~

Implomontat~on of this nonsuucturll BMP is ~ccomplishod as folk)m:

¯ Provldo staff and filcal r~soutcos to implement roviow of dtlin~go Idanl

¯ Devolop roview IXocedurol0 guidance document/, Ind �OOrClinabon mechanJsml

various municipal departmen~

¯ Adopt drainage planning submitt¯l muimmont~

¯ To lUlX)Ort full implementation of Itormwater Quality management planning,

municipality should also consider Adoption of Cn’teri~ ~nd Sr~Klard$ II delutbed

9-1-92                ~
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3, ADOPTION OF CRITERIA AND STANDARDS

3.1 Descriotiort

The IdoDtion by I municipahty of criteria and standards for the aelection, planning, end design of

Itormwater quality facilities can be considered a nonstructural Best Management Practice (BMP).

Criteria and standards establish the requirements for the design, construction, operation and

maintenance of structural stormwater Quality BMP facilities that the municipaliW ¢onl~ders to be the

minimum it will accept. Their formal adoption or promulgation must occur before thele minimum

standards hive I legal basis within the community. Since the criteria let forth the minimum

standard, their use should not preclude innovation, or the use of detail other thin presented in the

criteria II long as the basic technology lad sound engineering practice Irl not violated lad the

0oils are being met.

When combined with the municipality’l legislative authority and itl comprehenlJve I)llnning

procoa8, ldOption Ofctillr~ Itlndlrdl lUpportl the review MKI aPPrOVal Of IOning, pilt- ~,~
filing, and Construction ICtionl for bad development Ind redevelopment. Thai ilia en~N’ll that the

ltrUCturll 8MPI being used ere based on sound technicll Ind engineering de,on princiCde8 ~                   "

Ihould provide the intended Itormwetor quality enhancement.

3.2 General Aonlication

Once adopted, a let of technical criteria and engineering design standarde for Itructural BMPI

to identify Itructural BMPI that ere �onlidered uleful for pollutant removal or reduction. The ~

developer i8 responsibile for preparing a stormwater management pain as a part of the ov~lll I~to

development plan Is described in Section 2. The Idopted criteria then provide generiJ guidelinel on

BMP selection, direction on their intended purpose and function, applicability in varkxll lettinga,

design details and guidance, operation end maintenance needs, pollutant load reduction potential.

and initial guidance for estimating their cost. These criteria and standards can alia enlure that

BMPI Ire applied uniformly within the municipality.

The succo~l of BMPI for storrnwater management i~ dependent not only on their o~ginal design.

Subsequent construction, operation, and maintenance are key to their implementat3on. If struct~
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Controls are not operated or maintained Woperlyo then the adopted criteria and the designs are

ineffectual and their use will have I greatly d;mirdshed impact on improving ato~nwater quality.

3.3 Advantanes and Disadvantaoel

Adoptk)n of technical criteria and standards for BMPI has many advantages and some 2
disadvantages in pursuing runoff quality enhancement by ¯ city or county. Each munk:i~ll~ty mule

evaluate these and the apecifK: criteria and standards prior to Idoptio~.

a~.,~~. The wimery advinta0el of ldopbng local stormwater quality criteria wed

ItM~derdl Ire:

¯ Provides ¯ clear w~itten mirdmum design standard for ¯ municipality

¯ Identify Itructur¯l BMP$ lu~table for use WKier local conditions

¯ written standard fat review and epwov¯l of development and rldev~Prov~dll

¯ Prov~do¯ ¯ primary reference so.co for informotkm

¯ Provido8 ¯ basis for �ons~derlng ¯ltomativo Ixo~oMI8 and designs by tho munlck)allW

murdcipel ¯tormwitor Quality goals and objoctivesProvides �ons|stoncy

¯ Serves Is a basis for COml~iance with I municipal stormwater discharge permit issued

by ~ State of Colorado "

¯ Serves Is ¯ basis for presumptive effectiveness in �ompliance. the¯by IlduciaO Or

etiminatin0 the need for end-of-pipe �Oml~iance monitori/lO

¯ Reduces the time and expense needed to implement new development and

redevelopment

3,3.2 Disadvantaa~x. The often-stated disadvantages of adopting municipal standards and criteria

811:
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L¯ Requires commitment of administrative and fiscal resources for plan review, field

inspection, end eventual acceptance of completed facilities on the part of murdcip~l

government

¯ Expands the time and expense on the part of developers and the municipality to

implement new development or redevelopment
2

¯ Requires periodic updating

¯ Can stifle innovation or use of designs that differ s~gnificanUy in detail from the

standards if municipal staff Me inflexible

3.4 Imolementatim~

The iml~ementation of this nonstructurel OMP consists of the fo~owtng:

¯ Research known OMPI and identify those conl~dered appropriate for use under ~

¯ Develol~ clear technic~ criteria and design standards for the selected BMPs

’ ¯ Publish and edol)t criteria and standards as the minimum standards of the mur~il)al~y

¯ ¯ Provide staff and fiscal resources to implement the ~doptecl criteria through r~view,

;~ �o~trucbon, and ~ acceptan¢~ of f~ci,tles

Model criteria for stn~,"turai and nonstructurel BMPs were derek)pad by UDFCD in cool)Marion with

many mun~,’ipalitles in the Denver matrol)olitan area. These are described in detail in the

Best M~’~gemenr Pr~cl~ce$ chapter in Volume 3 of this Manual. These model criteria will be

updated in the future as more information becomes available on effective stormwater quali~y BMPs.

As a result, the ~ClOl:)fio~ of these or other local criteria should provide for eventual changes aS

t~ol~ology or legislation cl~nge over bme.
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L4. DISPOSAL OF HOUSEHOLD WASTE AND TOXICS

improperly disposed waste metsriall art I source of atormwater pollution. Th~s is especi~

when wastes are placed on impervious surfaces directly connected to the ItOrrn drainage lyltem,

2such IS streets, alleys, l~rking Iotl and

The development of public education programl and dissemination of informat~)n that promotel

Proper disposal of household waste, litler, pet waste, yard waste, used

nonstructural Best Management Practice (BMP| that can be employed by the state, municipalttisl,

civic groups and industry. The passage of municipal ordinances prohibiting imwof;)er dilt:)osal of

these materials, a,d their enforcement, is another step in this n~nagement

on-gems education program; along with facilities fo~ such disposal, has be~n judged to be molt

effective at this time.

4.2 General Anolicatton

Waste materials deposited on the urban landscape, osl)ecially the impervious surfaces, can be

washed off by atormwster runoff and delivered to the receiving water SySlem. Thus, I~1 ~

that help to minimize the Wesence of these materials on the urban landscape can improve water

quality. Prol)er disposal of household waste and toxica can reduce the deposition of solidi,

organics, nutrients, oxyoen-demandino substances, ao~vents, caustics, paints, ~utomotive ~

toxic substances and fecal material on the land and reduce their presence in the Itonnwatet

reechino receiving waters.

Public education can be used to raise the level of understanding in the ge~era~ public on how

improper disposal of wastes can deorade atorrnwater quality, and how proper dispoMI can help to

Protect the qualit, y of receiving waters. Several categories of waste materials win1 identified where

public education can be effective in reducing the amounts of pollutants enterinO ~

stormwatar runoff. Each of these are discussed below.

4,2.1 Household Wast.~, Household waste includes materials discarded on the land surface or into

the atormwater system from residential and commercial areas. Wastes from commercial businesses

are generated by stores, restaurants, hotels, offices, and other nonmanufacturin9 activities.

Commercial waste is considered to be similar to residential waste and is addressed coliscbv~y
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under th~s definition. Toxi~ wastes from residential and commercial areas are cons;dared a

subcategory of household waste.

Refuse is solid waste that LS contained, whereas litter is unconta;ned. Refuse is controlled through

e~isting I~ogrsms of solid waste collection and d=sposal. The goal of household waste disposal is

to contain all refuse, reduce litter, and encourage proper waste disposal through public education,

:~=~=J~I~. Most litter is bK)degradable and can create an oxygen demand in water as it

decomposes. Research by Keep America Beautiful, Inc. (t 990) has shown that People litter where

litter has already accumulated. Also according to Keep America Beautiful, Inc. (1987), pedestrians

and motorists account fo¢ less than 25% of litter, the other sources being household waste,

commercial and industrial waste, h~ulega vehicles, loading docks, and construction sites. Reduction

of litter through proper disposal can reduce its eccumuistion on the urban landscape I~d it~

eventual entnf into the stownwater system.

4.2.~. Pet waste deposited on impervious surfaces con be transported by the

stormwater drainage system to receiving waters. Fecal matter contains pathogenic becteria MKI

alSO creates en oxygen demand in water.

The majority of Jmproi)edy disposed pet waste occurs in public atoll, such as streets and parka.

Pet wasts ordinances are common in municipalities, however, these are diff’~dt to enforce

especially with limited municipal resources. Public education con help bring this problem to the

PUblic’s attention, w~d can thereby reduce deposition of Pet waste on urban surfaces.

~=,~~. Yard waste is also a category of household waste. It is distinguished from
other categories of household waste in that it can be disposed of by �omposting. Composting is

the aerobic decomposition of plant and other organic materials. °

Yard waste accounts for t 8% of the municipal waste stream on = weight basis (Keep Arnedca

Beautiful, 1987). Fallen tree leaves, grass clippings and garden detritus can become water

pollutants when they are disposed of in alleys, driveways, parking lots, streets, street gutters and

drainage channels. Public education efforts on the benefits of �omposting and on proper disposal of

yard waste can help to reduce the volume of yard waste entering the stormwater system and

receiving waters.
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~.5 Used Oil and Automotive Flui~l.~. Used oil and lulornotive fluids including antifreeze,

fluid, transmission fluid, grease. Other lubricants, and petroleum-based cleaning solve~Ll

generated during automobde maintenance by residential households and commercial

These can enter the sto~m drainage system if poured d*rectly into ato~m inlets o~ disposed

concrete o~ asphalt exposed to I~’ecipitatiort.

Improper disposal of used oil and automotive fluids cause receiving waters to become contaminated

with hydro<:arbons and residual metals that can be toxic to stream o~ganisml. Used oil MKI other

I>Otroleum WoducLl can be recycled. A numbe~ of different recycling centers presently exist in the

metropohLln area. Public education on the location of these centers, the benefits of

wevention of fluid leaks, and the importance of I~’oper disposal fat imwoving stormwstet

can reduce the amounts of og and used automotive fluids reaching receiving waters.

~LT.J~,_~. Toxic wastes are generated by residential householdl alld

businesses. These primarily consist of certain typos of used end unused consumer

Included among these are point, so~venLl, putties, cleaners, waxes, polishes, oil I~OdUCts.

acids, caueticl0 pelticides, herbicides, end certain medicines O~ �olmeticl. These I~Oducte oral

their containers should always be disposed of pro~y. Some of these unused toxic fltltetlaia cart

Imprope~ disposal of toxic substances cause stormwater to become �ontaminated by fftese wastes.

This occurs when toxic substances are duml~d into street gutters o~ storm inlets. Th~

happens when stormweter comas in contact with toxic substances o~ where tttoy have

improperly disposed on Land surfaces.

The~ is no need fo~ improper disposal of toxic substances since, Iccording to legisLltiOtt

the U.S Congress (1976|, small amounts of toxic m~tarials can legally be disposed of in

Educational efforts to heighten public awareness of the environmental damage due to ~

d~sposel, end to encourage proper disposal and recycling can reduce the amounts of

IxdlutanLl entering stormwater, provided the public as a whole actively I~.

4.3 Advantaoes and Disedvantaogt

It is unknown at present the extent of runoff contamination due to improper disposal of

household waste materials. The amount of water (luality improvement that can result from
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education on proper disposal methods end opPortunities for recycling have yet to be quantified. L
Intuitively, there should be some benefit if the amount of these wastes is reduced.

~d~.~,~£~. Major a0vantsges of public education on proper d;sposal of household waste                  1

Ind tox~�l �ln include:

¯ Reduction in the quantities of sol;ds, metals, floatable materials, oxygen-consuming                   2

materials, nutrients, fecal rustler. Oil and toxic substances transported by Itormwstar to

receiving Wlterl

¯ Improved aesthetics of perks and public areas

¯ AIx)rolxiste disposal of more wastes at landfills

¯ Reduced httadng on the urban lsndsca~e

¯ Increased recycling and resource

¯ Heighterted awareness and public understanding of how each person �~n pollute 2

w.t.r..nd how ..ch  .on �,. bel..o pr ..nt  .,on
4.3.2 D~sadvantaoes, Some disedvlntlgel Issociated with the ule of this BMP include:

¯ Itl luccesl Ind affectivenesl depends on volunt~’y efforts

¯ Places ~n ira.teased demand on recycling facilities and woducte

¯ Ext~ difficult to quantify pollutant load reductk~

¯ ReQuires an on-going effort to continuously provide public education through

distributid~ of educltional mater~ls

¯ May require ordinances and enforcement actions in soma cases to ~ldmss the more

difficult and persistent activities generating pollutants

4.4 Imnlamentat~

The imp~mentation of a public education and information program can include one or mo~ of the
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¯ Development. Publication end distribution Of brochures

¯ Utility b~ll in=errs, flyers end h~Klbills

¯ Newspa~e~ articles end/or adve~’tisements

¯ DeveloW~ent end distril:~t~>n of ed~cetlor~ vkJeoa

¯ Public wodr4hops, including field demonsuatJo~l~

¯ Oevelo~nO school cw~ula

¯ D~vek)~inO end installing Posters ~ s~Ons

The followinO ~r~ ex~s that ~y ~ ~s~ f~ ~:

¯ ~ ~ ~ ~ ai~9 s~ ~ ~t waste

¯ ~t w~e d~l bags ~ ~ ~

¯ Was~ �~tai~s in ~m ~M m

¯ Re<luiring waste-haulage truck covers

¯ Seasonal collection programs for tree branches and leaves
r~- °
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¯ On-going collection proOrsm, or disposal sites, for grass clippings and other yard

waste

¯ I:Nstr~bution programs tO recycle compost as mulch

¯ Advertisements or notices of private locations accepting yard waste for compost~ng

¯ Information on beckysrd or neighborhood composting and proper dislx)sal of yard

waste

All of these examples are not likely to be used by a municipality at any given time. Local

conditions, public attitudes, and fiscal constraints will determine what combination is molt

appropriate and effective for use in each municipality,

2
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5. USE OF PESTICIDES, HERBICIDES AND FERTIUZER

5.2 General Aoolicetion

Pesticides, herl~�idos, end fertilizers ere chemicals used in landscape matnt¯n¯nce. Pesticides ~1

used for insect control, herl~cides ¯re used for weed control, end fertilizers are used to Worn¯to

growth of gr¯sses, flowers, trees, shrubs, end other voget¯tion. Wh~le pesticides Ind hed)k:ides Me

toxic to ac;uatic I~fe ¯t low concentr¯tions, fertJlisers cen be toxic ¯t high �oncentr¯tJo~¯. FertiiLzers,

however, ere mor~ commonly ¯ problem because of their nutrient-enrichment effect on rKllvino

waterbc~ie$. An overlupply of phosphorus and nitrogen will warner¯ ¯lg¯l growth that can ~ to

¯ clap~etiofl of dissolved oxygen needed for fish end other a~uatic organ;Ires. These chemicals Me

¯ Pl~ied on urt~n landlcepe ere¯s end, w~on knproporly ¯p~iod or used, ~ be ~In~IDortod to                 ~m~

receiving wato~ in surf~ runoff.

The r¯to and timing of ~Ol~iCation of pes~icidon, herbicides, end fortiliz~ ~o impotent to mlnlmlse

transport by surface runoff, ¯s well ¯s to optimize their intended purpose in landscape malntonanco.

Ovor¯pplicotion end overspraying of pesticides, hart)icicles, end fertilizers onto i~ mro~,

Iuch II ItrOOtl Ind eidowelk~o need to be ¯voided u well el oxcealivl or too frecl~ont use of ~

chomicala. Use of tt~se chemicals in accordance with monufacturer’e rocommond¯~ione ran

prevent most of the ~urfaca water contamination being attributed to tho~ u~o.

Public education can be an effective method. Raising the general level of undorsmnding of how

individual action in the u~o of these chemicals can �ontaminate surface runoff m~d the receiving

weterbodios can make each citizen ¯were of the problem. Whether this ¯werenoss will ~

into ¯n improved use of these products will then depend on individual e~tudos. Thul,

dissemination of information to the public on the impacts of improper use ~ how to use

landscape m¯inten¯nce chemicals is the basis for this nonsu~cturel BMP.

r--
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5.3 Advantages and Disadvantao~l!

Although it is Possible to quantify the amounts of PeSticides, herbicides, and fertilizers used in

res~ential and commercial areas within a given markel zone. it is not known what amounts Me

improperly used. There should be some amount of overall benefit, however, if educational efforts

result in a general increase in the number of Peol)le properly using and applying these chemicals in

urban erase.

5.311 Advantaoe~. Major advantages of the use of this BMP include:

¯ Can reduce the source of peaticidel and herb~ck:les eventually entering receiving wains

¯ Can help reduce the level of phosphorul and nitrogen in receiving watarl, thereby

: positively affecting the problem of nuisance growth of algae, and eutrophication of

small lakel Ind tributary Itrelml

¯ Encourage the use of leas toxic or aubslituts methods of Peat and weed �ontro~ that, if

followed, further reduce the supply of Peatk,-"ides and herbicides for contact with

¯ Heighten the awerenesa and p~blic understanding of how Individual Ictions can add to

or reduce stormwatsr IXdlution

5.3.2 Disadvantages. Some disadvantages associated with the use of this BMP include:

¯ Difficult to reach and influence all commercial and residential users of these chemicals

¯ Difficult to present technical information in simplified form to all users

¯ Extremely difficult to quantif~ extent of how implementation of this BMP translates into

water quality affects in receiving wMMI

¯ Requires on-going educabonal Ictivifies an the distribution of information
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5.4 Implementation

The development of In ongoing educational wogram is the Msis of this nonstructural BMP. The

audien<:o to be targeted is residential homeowners and sm~J I~Jl~nellOl.

As l first stop. technical information on Pesticidtl. herbicides lad fertilizers and their Woper use

must be de~lol:)ed. The following sources can be conlultad:

¯ Existing state regulations on pesticide lpi~l;Cltiofl, certification, irld ~

¯ rlderel legislation, regulations Ond lechnical rel~xta,

¯ Chemical rn~nufoclurer’o technical manuals, WOduCt labels lad u14 directi~10

¯ S~’oy~, manufocture~’s calibration guides.

¯ Sorbent manuflctwM’s ll)ill manl~emenl gukl~,

¯ Rocky Mountain Poison Center Ilfm ~ I~l

¯ Oth~ studies end evailabla Infonnatlon.

Methods available for public education on the use of pestk:ides, herb~deo and fertilizers Me v~y

similar to those described in Section 4.4 of this chapter end the reader is rel~erred to that section for
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6. ILLICIT DISCHARGE CONTROLS

Activities that reduce the entry of pollutants into the municipal storm sewer syltem during

dry-weather periods can enhance the quality of receiving waters, These include controls on illegal
2dumping of to~ic substances and petroleum products, responses to contain accidental spills,

mellUrll to IO¢ltS and disconnect illicit connections of wastewater Sewers from it¯tin IlWlrl, and

measures to prevent additional illicit wastewater sewer connections in the future. To their credit,

many municipalities already have programs in place to address ell of these concerns, Measures that

limit these types of illicit discharges to the storm drainage lystem are considered nonstructural best

management Ixecticas (BMPI).

~ Illea-I Dum~f~

Illegal dumping can occur ¯t various times end places whenever toxic substances or other pollutants
2ate dumped into or dialx)Sed of directly into storm inlets, other storm drainage facilities, or onto ~he

..u~)an landscape. Prohibitions against such activity have been enacted by many munlclpelitlas,

however, enforcement ie difficult because of the often clandestine nature of illegal dumping end the

large areas over which such activities can take place,

¯
Nonstructural BMPs that can be considered for implementation by local municipalities ate based on

* effort= tO increase ¯urveillancs of illegal dumping. These include developing educational met¯teals

for the public about the=e illegal Wecticas and the hazards they create to the public health end the

environment, encouraging increased public reporting, possibly establishing I "hotline° telephone

number for citizens to call to report dumping incidents, or making illegal dumping I I~rt of the 911

reporting network. Strong enforcement action against violations, ~companied by publicity, �ould

di~urage such activities by other=.
U

6.3 Accidental Soill

The storage, transport end disposal of hazardous end toxic substances is ¯ regulated activity under

state and federal laws. Response procedures for management of accidental spills of pollutants ate

Practiced presentJy by many municipalities. As a result, many local police and fire del:)artmenta atl                 -
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e(:luipped to respond to such spills. Nevertheless. most ¯pill¯ hive the potenti¯l to �ontam~lta

receiving waters vii transport by the storm sewer system.

Additional measures that might be considered by local governments include m¯Pl)ing of storm lewd’                 1

system¯ to identify the locations of stormwater inlets for each sewer line. Such maps can then be

used by the emergency response crew¯ to hell) identify which inlet¯, crees, Or lew~l to Wotact ~"

2block off in the event of ¯ spill. Once ¯ spill occurs, it should be monitored to determine when the

¯ tea of the spill has been ¯dequately cleaned up. All of the¯¯ measures, as well ¯¯ on-going

practices, need periodic ulxleting end refresher t~sin;ng to be current. Treining, ui~tlting of

procedures, field exercises end proper equipment ¯m ¯11 pert of ¯ ¯pill response proOrem.

6.4 Illicit Connectiont

Illicit connections of wast¯water sewers to the storm ~unoff system in new developm~ta ca~ be

prevented by in ¯ggressive and competent inspection Woorem by municipal of utility pMsonnel.

Illicit connections con exist, however, in older devetownentl. Some municipalities hive taken Ital)l

in the past to identify these and hive disconnected those that were found. A ~

program to find illicit Wlltlwatlr COnneCtions Illo re(luirel eccurete mapping of the ~nttarv Ind

storm sewer systems and ¯ Ulorough understandino of the~e lyatent8.

To i¯ollte likely sources, personnel first need to look for visual signs of illicit �onneclk~nl at storm

sewer outf¯ll¯, relying on sight end smell. If the initial screening indicates ¯ possible illicit

connection, random dry-weather sampling end testing for indicator constituents can help to further

identify if there may be illicit connection¯ in the system. These then need to be investigated furttw

with a well-planned "seek end destroy" effort that is designed to address the specific nature of the

storm drainlge ¯nd wast¯water lysteml. Occasional random dry-weather screening can ~lo be

conducted, especially in ¯tees where the greatest potential Ixists for illicit �ontractions. These ~

m¯y identify illicit connections that discharge occasionally end in ¯ random mann~, ¯ WPICal ,

scenario for individual wast¯water discharges. Excavation of sewer I~nes It the point of �onnection.

and reconnection of the wast¯water line to the appropriate system is the final ste~ to �on~-t the

Wob~n.
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~5 Advantaaes Ind Disadvantaa~

The queltion whether actions to reduce illegal dumping, contamination from accidental

ilhcit discharges have advantages or disadvantages is immaterial. This is evidenced by the fact that

many municipalities have one or more programs in place. Pollutants entering the Itorm Nw~r

systems by illegal dumping, spills, and illicit connectionl can contribute Public health prol~ema that

deserve on-going atlention. Thus. mitigation efforts can provide benefits to water qualify in the

receiving lystem while Protecting public health and welfare. However, there are costa IMocleted

with these activities,

6,8 Implementation

The following actions, if not already in place, can be considered for use by local juri/dictlon~:

¯ Enactment of OrdinanCel wohibiting illegal dumping and illicit cormectk)n~

¯ Developing I public education program advising the residents of potential problem~ that

can result from illegal dumping, illicit Connections and eccldental spills. Sectk:m 4 ~f

this chapter describes alementl of a public education program

¯ Install s "hoUine" telephone number, or make 911 ¯ parl of this program tO handle r.~lle

from citizens reporting illegal dumping or accidental spills

Review end update training Procedures, equipment and matadel inventories,

administrative Procedures for split containment and marmgement

¯ Conduct random rmld screening of stormweter ouffalla to find illicit weatewiter

connections to storm drainage systems. All illicit connections that are discovered

should be eliminated

¯ Train field inspectors and develop field inspection Procedures that Prevent new

connections of wast¯water final to ltoml seWerl
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7. LANDSCAPING AND VEGETATIVE PRACTICES

Estabhshment and maintenance of landscaping end vegetation in existing urbln Irell can Illlat in

reducing atormwater runoff rates and volumes, sediment loads, and pollutants eseociated with

sediment from entering streams and lakes. In any urban Mas, many areas of land exist that MI
2devoid of vegetation for long periods of time. Efforts to revegetata these areas M~d those

experiencing $o~I disturbance activities, or otherwise provide stabilization from erosion during ltOrffl

runoff, w, ll improve the quality of atormwatar runoff entering receiving wlterl. Thll nonlt~twl4

Best Management Practice (BMP) encourages the establishment and maintenance of ud~n

landscaping and vegetation through the ~leveiopment of public education programl, ~ilsemlnabon of

information, and the adoption of erosion control ordinances.

7.2 General Annlicatio,~

A vegetative cover on sell will reduce the volume of runoff, reduce loll erolion, and ~

2deposition of sedimentl, as stormwster flows through the vegetated eras. Ve0etetio~ K’tl tO

reduce raindrop impact on soil, slows runoff rates, end encoureges infiltration of prec~tk)n Into

the soil. Additional pollutants, such as metals, nutrients, end bacteria that are attached to sedimem

will also be removed. The overall volume of runoff from a vegetated area is less than from an ar~a

of bare soil. Although bare soil will also allow some infiltration, its surface has ¯ tendency tO seal

end erode. The eroded soils are a source of sediment transported to streams end lakes.

So~l erosion end transport from urban areas, except during construction activities, produces only l

fraction of total sediment arriving at streams end lakes as wash load. Agriculturel ectivibes by far

exceed the quantities from urban areas. Nevertheless. it il ¯ problem that can be addressed in

urban areas through education and can thus be red, cad.

A number of areas within an existing urbanized porbort of a city or a county can remain non-

vegetated for prolonged periods of time. These can occur on vacant lots, edges of roadways and

other t~ansportation corridors, utility corridors, e<luipment storage areas, overflow parldng ~

and other parcels of land. Also. areas that are under0oin0, or have recently experkmced

construction, grading, or other soil disturbance activity are of particular concern.
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Most homeowners and Commercial businesses arteml:)t to landscal:>e areal within a short period of

time ¯her building on their property. However, some ¯real may be neglected and remain here of

v~getation for long periods of time. Areas may also exist where no attempt was made irdfiaHy to

establish ¯ permanent cover of vegetation.

The need for erosion control and its technology for all new construcbon ~ctivities ere delcribed in

2the Erosion Control Chapter of this Manual. It is ¯ need that also has to be addressed through Itatt

regulations, municipal ordinances, and their enforcement. Section 2 of this chlpter delCribel the

local government review and approval procesl for stormw¯ter quality planning for new

dev~lopn~nt0 while the Erosion Control chapter contains technical guidance and ¯ model IrOliOn

control ordinance.

I~v~lo~nent of guidelines and educational materials On I~ndscaping end ve~etatlon for

urt~n ¯reel Ire recommended under this honstructural BMP. In Iddition, fugitiv~ dust and I~r~.

grouted rlvegetltion ordinances ¯re recommended for Iocll conlk:lerition. The dill¯ruinatiOn ~f

educational materials to the public can be accomplished by ¯ number of methods, ae daectibed in

2Section 4. This 8MP, however, i¯ targeted wimarily at existing urbanized portions of

7.3 Advanteoes and I:)isedvan(;c~:

~-~l~J. The primary ~dv¯ntage¯ to the use of landec¯plng and vegetation include:

Reduction of sediment in storfnweter

¯ Potential for irnprov~ment in receiving water quality during ston’n ¯v~nta

¯ Potential for reduced depozition of sediment in receiving witarl, tire¯nag¯ways,

¯ Reduced maintenance of ¯term sewers and

¯ Poteobal fo~ improved ~luatic habitat

¯ Improved aesthetics of vacant lands
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Potential for reduced wind ~’os~,’l snd w~ndblow~l dust

Possible to document area of ravager¯ted lands

Disadvanta,~. The major disadvantages to the use of th~s 8MP include:                                  1

Cost to revegetate bare ~ Me~s
2

Cost of landscspe maintenance

¯ Umited voluntary effort on the pert of homeowners end b~sines4es

¯ Extremely difficult to document wit¯r-quality improvement

¯ Enforcement ~ctions Ire costly end politically ~

The development and dissemination of public education metMiela Ire very lln~Im, to those described

in Section 4.4. The reader is referred to this sect~ofl for f~’ther guidence. The N)eciflcs Of ~

¯ ¢tivity, namely the need to estsblish Pem~nant vegetative �ove~ on v~,,ant I~nds ~ld IMtdS

undergoing construction, can be incorporated into a Sel~rete set of brochures. Ix)~:~lets. MKI

guidelines. Some methods in I~rticular that might be effective ~ ~ be pwsued f~ this BMP

¯ Booklets describing revegetation methods

¯ Brochures showing "before end error" photo~rephs ef ~uccessful revegetsbon m’

~nd~e~ efforts

¯ Demonst~at;on areas end field vv~

¯ Earth Day activities or similar public involvement r..~nl)a~ns

Each local )ur~sdiction needs to determine which of these, or �omb~nabon thereof, is most effecl~ve

for use in their community. At the same time, the city or county may want to adopt and enforce

ordinances re~luir~no owners of bare, or poorly vegetated, vacant land to estsblLsh ¯ permanent

vegetative cover. Reasons that can be used to justify such ordinances are fuOibve d~st �oncMns
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regarding sir quality, end eff~ts of s~i~m on t~ ~i~al stormwat~ system a~ s~te ~

~eiving weters. Such ~d~es can i~i~o ~o~s for timely �omDlia~e ~ ~ ~ of a

revegetate t~ area ~th C~rges o~sessed to ~o ~w~.
~

2
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APPENDIX A

2
Example D~einage Pl~nnir~ Submit’tMi

(Model Local C~e~l Sectio~t)

The following is In example of criteria for lul)mittal of information requ|rld on Itorm drl~n~oe
planning and design during the zoning end lul~ivil~o~ plltti~)g proCell for en Individull lite of
propose~ development or significant redevelopment. These submittal requirements Present only
those soecific to atormwater drainage Mcilities. In ~ddition to these, the Proponent of a land.use
change ~ypicelly has tO also provide inforrnabon ~ldressing water end sanitary sewer service,
streets, other utilities, site planning, grading, emergency ~CCOSS, traffic, building construction,
many otherl needed to integrate the new development° or a redevelopment, into the mur~cil~lity.

In the exempts Presented in this appendix, various sectk:~s refer to CRITERIA. This term is
used as I generic referonci to only the storm dreinage desq;In end technical cdtedl of the
municipahty, of which this sample section is only one pert. At the lame time, ell referencel to
MANUAL in this example refer to the Urban ,~totm L~’~e Cn’ten~ Manua/, Vc4umee |, 2 ~nd 3.
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CITY (COUNTY) OF.

CHAPTER Ix) DRAINAGE PLANNING SUBMI’F’FAL REOUIREMEN¥~

X, 1 REVIEW PROCEA_~

All subdivisions, resubdivisions, Planned Unit Developments or any other development or
redevelopment done within the jurisd,ction of these CRITERIA shall be required to submit drainage
reports, plans, construction drawings, specihcations and =s-conltructed information in conformance
tO the requirement of these CRITERIA.

x.1.1 ~

The general re<:luirements for the subdivision of I~nd in the City (County) of
and condmons requiring luNivilion, are set forth in (reference subdivision rules, or lar~l
~levelooment code. oral,hence, resolution, etc.). Readers are referred to the (reference subdivisiorIrules) for standards and procedures for the review and approval of subdivision plats,

Any structure, or other development or redeveiol)mant, which requires e building permit under
the City (County) of           and ~) may also require a (name of other ~ermitl to be
issued by the Department of (i~.~0.~). These permits will only be issued upon
conformance to requirements �ontained in these and other applicable CRITERIA as evidenced by
approval of the Final Drainage Reprlct.

x.2 DRAINAGE REPOI~T

|~) copies of the drainage report, prepared and signed by a Professional Enginae¢
registered in the State of Colorado, shall be submit’ted to the (De=)artmertt Name) for review.
Reports shall be cleanly and clearly reproduced and legible throughout. Blurred or unreadable
portions of the report wdl be deemed unacceptable and will require resubmittal. Incomplete or
absent informabon may re(luke resubmittal of the report.

A pre-submittal conference is suggested in cases involving large develol)ment or
redevelopment or where =t)ecial conditions or web(eros have become aPl~rent during the
development review

x.2.1 Preliminary Drainage

At the brae of land zoning, rezoning, or P~oposel for development or redevelopment, a
preliminary drainage report is required in advance of the final drainage reporL

9-1-92
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1. Describe historic drsinsge pa~xerne of the

2. Describe offsite tire;nags flow patterns and impact on developmen! under existing
and fully developed bas,n conchtK)nS.

DRAINAGE FACILITY OESIGN

A. General Concel)t

1. Discuss proposed drainage concept 8nd how it fits existing draineoe patterns.

2. Discuss how offsite runoff will be considered and how expected impacts will be
eddressed,

3. Discuss anticipated and Wol)osed

4. Discuss stormwater (lu~ntity ~nd qu~liW msr~oement concept and how it will be
employed.

8. Describe the content of tables, charts, figures, I~teSo drawings ~rtd design
calculations Wesented in the rePOrt.

6. Discuss maintenance and mintenance access.

8. Specific Details (Optional InformaIJonl

1. Discussions of drsinaoe Woblems, inckxling stormwater Quality,
specific design points.

2. Discu.ion of detention ~tor~ge and oudet design.

3. Discussion of imp~:ts of concem~ating flow on dewnst~eam Woperl~s.

IV. REFERENCES

Reference ell criteria, n~ster plane, and technical information used in support of concept.

x.2.3 l~re~iminarv Renort Orawino

(a) General Location Man: All drawings shall be 22" x 34" in s~ze. A map shall be provided
in sufficient detail to identify drainage flows entering and leaving the development and oenera~
drainage patterns. The general location map should be at a scale of 1" - 500’ to 1"., 4000’ and
show the path of all drainage from the upper end of an), of/site basins to the defined major
drainaoeways. The map she, identify all major facilities (i.e.. irrigation ditches, existing detention
facilities, stormwater quality facilities, culverts, storm sewers) downstream of the property along
the flow path to the nearest major drainageway. Basins, along with basin identif’~ation numbers,
and divides are to be identified and topographic contours are to be included. An annotated cow of
the enlarge(: USGS maps maintained by the Urban Drainage and FIoo~ Control DisUict can be used
as a base map.
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(b) F~loOdDl~in Informa~ig_n.. A Copy of any published floodplain maps (i.e., flood hazard area
dehneat0on, flood insurance rate maps) showing the location of the property shall be included w~th
the report as o~thned in Section x.2.2. All major d(ainagewaya shall have the defined floodl~in
shown on the report drawings.

(c) Dra;naaa Plan: Map(a) of the proposed (levelopment at a scale of 1" ,. 20’ to 1"., 200’
on a 22° x 34" Oraw.ng shall be included. The plan shall ShOw the following:

I. Existing topographic COntours at 2-feet (or less) i~tervals. In mountainous areas,
2the maximum interval may be extended to 5 feet. The cOntours shall e~tend 8

mimmum of 100-feet beyond the Pro!)e~y ii~es.

2. All existing drainage facilities within rnal~ iifnlts.

3. Flooding limits based on avaiilble information.

4, Concel0tual major drainage facilities including proposed atormwater Quality BMPs,
detention b~s~ns, storm sewers, sweles, hprep, =nd outlet struc~xea in the detaiJ
consistent w~th the prOl:)Osed deveiol~nent

5. Major drainage basin boundaries ~nd

6. Any off site feature incl~ng dr~ge that influences Ihe develownent.

27. Pro/:)ossd dr~naOe patterns and, if :v~iLM:)le, Wolposed ctmtows.

8. Legend to derma m~p

right comM.

10. North en’ow, scale and available bench m~rk infor~natlon ~d location for ea~:h
bertchmark.

x.3 FINAL DRAINAGE REPOR"r

nThe final drainage report serves to define Ind exl~nd the concepts shown in the preliminary
Ureport or is sufficient of itself to assure conformance to these CRITERIA. The final report my be

submitted at any point during the permitting and platting process, but must be reviewed and
approved prior to issuance of any permit.

(~) copies of the report shall be submitted to ~he         De/:~rtment. Reports shallbe typed end bOund on 8-1/2" x 11" paper with pages numbered con"-~~ively. Drawings, figures,
tables, etc., shall be bound wit~ the report or contained in an attached pocket. The repor~ shell
include a cover letter presenting the design for review prepared or supervised by a Professional
Engineer licensed in the State of Colorado. The mgort shall contain I certification that reads ee
follows:

"This report for the drainage design of (_Name of Development) was prepared by me (or under
my direct supervision) in accordance with the provisions of City |County) of           Storm
Drainage Design and Technical Criteria, and was des;gnarl to comply with the provisions thereof.
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I understand thit the City (County| of
doll not and will not lisuml lilbility fordrainage faciht,es design,"
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D. Hyclrsulic Critari~

I. Identify various cap~ci~ references.

2. D+scuss+on of other dra+nsge facility design criteria used that ere not presented in
these CRITERIA.

Stormweter Ouslily Criteria

1. Identify BMPI to be used for Itormwster Quality �onuol.

2. Identify, as apl)ropriata, water-quality capture volume end drain time for
extended-detention bas+ns, relenlion Ponds end constructed wetland basins.

3. Identify, sl II:)propriate, runoff volume and flow retal for desi0n of water-quality
Iwales, wetland channels and I)oroul Pavement.

4. Discussion of other drs;nlge facility design criteria used Ullt ere not presented in
these CRITERIA or the MANUAL.

F. Weivere from Crite~l

1. Identify provisions by section nwnber for which e welver Is reqt~lted.

2. Provide jualificetion fix elch w~Iver I~Quesled.

IV. DRAINAGE FACILITY DESIGN

A. Oener~

I. Discussion of proposed concept end IYl~cel drein~e plttm.

2. Discussion of �ompli/nct with offlite rurtoff �onliderltlolll.

3. DilCussion of Intlcigltad and Woooled drelnlOt Pllternl.

4. Discussion of prol)osed stormwstar Quality msn~emen! strategy.

5. Discussion of the content of tables, cherts, figures, plates, or drawings presented
in the reporl.

1. I~scussion of dreinlge problems encountered end solutions at Sl2ecific deignpoints.

2. Discussion of detention stors0e ~(I outlet design.

3. D~scuss~on of stormwster (:lUal~ty BMPI to be used.

4. Discussion of maintenance access and aspects of the design.

-92
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4. Storm inlet capacity including inlet control rating at connection to storm sewer.

5. Open channel design.

7. Detention area/volume csDacity and outlet CaDacity Calculation| for flood
detention and water quahty basins; depths of detention basin|,

8. Wetland area and area/del~th distribution for constructed wethlnd blaine.

9. Inhltration rates and volumes for l:)orous I~vement or release rstes where

i underdrains or infiltration is not possible.

; 10. Flow rates, velocities, longitudinal slopes and cross,sections for wetland channels
and water quality =wales.

1 1. Downstream/ouffall system capacity to the Major Drsinegeway System.

j ¯ )nclude any input Ind output listings for’ Ilny computer IftOdlII

;̄ x.3.2 Final Reoort Dt’lwino Contents

(I) General Location MaD: All drawings shall be 22" x 34" in lizl.
in sufficient detest to ident=fy drainage flows entering and leaving the development and general
drainage patterns. The location map should be at ¯ scale o! 1" - 500’ to 1 ° =, 4000’ and show
the path of all drainage from the upper end of any oH=its basins to the defined major dr¯inegew¯yl.
The map shall identify any major construction (i.e., development, irrigation ditches, existing
detention fscihties, culverts, storm sewers) ¯long the entire path of drainage. Basins, along with
basin identification numbers, and divides ¯re to be identified and topographic contours are to be

(b) Floodolain Information: A copy of applicable p~Jblished floodplain map= =bowing the
location of the property =hall be included with the report. All major drainageways shall have the
floodplain defined and shown on the report drawing= in accordance with the provision= of this and
other ¯actions of the=¯ CRITERIA.

(c) Drainage P~an: Map(s) of the proposed develol~nent ¯t ¯ scale of 1
on a 22" x 34" drawing shall be included, The plan shall show the following:

1. Existing and proposed contours at 2-feet (or less) intervals. In ires= of little
relief, 1-foot contours shall be shown, In mountainous areas, the maximum
interval may be extended to 5 feet The contours shall extend a minimum of 10g-
feet beyond the property line=.

2. Property lines, existing easements, and e¯sements proposed for dedication, with
purposes noted.

3. Streets, indicating ROW width, flow~ine width, curb or roadside swale type,
sidewalk, and approximate slopes.
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x.4 CONSTRUCTION PtAI~

For on.site drainage improvemertts, the final construct;on l)lana (22" ,~ 34") shill be submitted
after approval of the Final Drairtage Report. (    ) sets of plans shall be aubm;rled for al)provsi.
Upon approval, four sets, stamped and signed, wdl be returned to the Oes;{)n engineer fo¢ use by
lhe contraclor, owner and design engineer. However, before any construction work
appropriate bonds, letters-of-credit, or other surety as reguired by these CRITERIA should be issued
to the City (Courtly) Of

. The construction plans Is I minimum Ind II II)propriata will
include:

1. Plan and l)rof,le of proposed l)ipe inltallationl, inlets and mlnholel with I)e~linent
elevations, dimensions, typt Ind horizontsi control Ihown.

2. Properly end ri{)ht.of-wly I~ntl0 exilting Ind proposed structural, lentil and other land
features.

3. Plan tnd profile of existin{) and proposed channels, ditchel, swsiea, and on-site water-
quehty BMPs with construction datada, cross-SeCtions end erosion controls.

4. Detention Ind wate~ qusiity (if Ill)irate) facility {)rldin{), trickle channels (if any), outlet
and inlet locations° cross.sections or contours sufficient to verify volumes, etc..

Details of inlet Ind outlet control devices and of i11 Itrt~ct~ral components being
constructed.

6. Msintenan¢t Iccell.

7. Gonersi ovedot {)riding and the erosion and I~liment control plln prel)ared
Iccordenca w~th el)l)hcable Wovisionl of these CRITERIA and the MANUAL.

8. Areas of modular block IXWous pavement, if any, Ind Inltlllatlon detsill.

S. landscaping and revegetation plans and dltlill.

10. Propoled finilh floor etevltionl of itrlacturel.

11. Relation of site to current and, if Ippropriete, modified floodplain boundariel.

12. A statement It)teeing to maintain Ind operate III privltely-owned facilitiel (if any) in a
working manner and/or in accordance with the requirements of the Colorado Wirer
Quality Control Division specified in the Itormweter dischar{)e permit issued to the City
(Count) of            :

13. Signature Ind seal of I professional engineer Prel)lring these pllnl.

Apt)royal by the City {County) of              does not constitute an al)provsi or the
issuartce of permits by the State of Colorado, which al)proval and/or permits shall be obtained
to initiatin{) any construction activities on the site
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~ 4.1 _A~-Buill Drswinas and Certificatigrl

UPon completion of construction, the professional engineer that prel~red the design plans (o~
.~e that assumes the resDonsJbihty fo~ the inspection if the design engineer is no k)nger available)

1
~holl provide the Coty (County) of with ¯ signed and sealed Certification ofI-~pect~on verJfy,ng that all work was performed in accordance with the approved plan8 ~ in                        2
(~)mlDhance with all apphcable criteria of the C~ty (County) of                ¯ S4>ecial
� .¢urnstances may require that as-budl reproducible drawing8 of the drainage improvements also be
I"ovi(~e(j. Cert~hcatton of Inspectton and as-budt drawings Iif required) will be required prior to the
oJsuance of o final sewer connection permit or the issuance of ¯ Certificate of Occupancy.

.̄5 PUBLIC DRAINAGE IMPROVEMEI~T~

If the PrO)OCt requires that drainage improvements be ¢onstrucled thst will be turned over and
r)wned and maintained by the City (County) of

the fol~owino process Iltust also befollowed: ’

1. Two sets Of plans (;)2" x 34") m~bmitted fo~ ~itlal review.

2. An application Is design, plan, construct, re-construct or remodel ¯ public tml~ovement
mull be filed with the (;~~).

23. A bond or letter of credit puerenteeing payment end perfo~nance mu~t be executed
w~r to commencing with wo~ on the pr~.

4. Upon completion of the project, I set of reproducible Is-constructed planl, certified by
~,...

~

a licensed engineer, mull be submitted before the bond or other guMantee t~ released.

5. After approval of the initial review sel0 (=oecifv number of coola~) sets of plans mull be
supplied which will be distributed by the City (County) for review by all departments

6

end utility companies. After comments are received end ~ldressed, (i~
�opies) final sets will be stamped I1 approved end returned to the design engineer for
Ull by the conlreClor Ind Owner.

The inform¯lion re~luired for the plans shall be In Iccordence with sound engineehng                        l

principles, the technical provisions of the MANUAL (a~ modified by these CRITERIA whe~
alopropriate), these CRITERIA, and other applicable City ICounty} of

ordinances,regulations, criteria or design guidelines. The planl may also be subject IO review by outl~e

l

agencies such as the Urban Drainage end Flood Control District, Federal Emergency Management
Agency, U.S. Army Corps of Engineers, Environmental Protection Agency, Colorado Water Quality
Control Division. or other agencies as required. The plans shall be signed end sealed by ¯
P~ofessional Engineer registered in the Slate of Cok~ldo.
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1. INTRODUCTION

This section of Volume 3 of the U~ben Sto~’m Dra~h,#ge Cri~er~ Menu,B/(M#nu,sl) provides I let of

criteria and t~hn*cal gu*dance for erosion and led*ment control It const~ction liras. In addition, ~

descries ~uggesled plan submittal requirements, planning considerations, general exemptions, a~

variances that c~t~es and counties may w~sh to follow, The practices contain~ in lhil ~ument

should ~ v~ewed as luggesled mm~mum r~u~remenls. A model eros;~ �~trol ~dina~e i~

~luded in Ap~nd~x A. An example erosion lnd I~ment c~tr~ plan is i~luded in Ap~ndix B.

These criteria were developed to help mitigate the increased Io~l erosion end lubse<iuent deposition

of sediment off-site during the period of construction from start of earth disturbance until finsi

I~ndscel~ng ¯nd |tormwater quality me¯sures are effectively in piece.

An Erosion ~nd ,,~edornent Control Plan must be developed end submitted to the Iocsi jurisdiction to

obtain l construction or site grading permit, Site planning end drainage planning ¯hould, whenever

possible, occur concurrently with site grading end erosion control planning. When site grading
precedes final development, ¯n erosion end sediment control plan for site grading must be

submitted. This plan may have to be modified ¯t the time I final site development plan is prep¯red.

This modified plan must be submitted for review and el)l:~ovsi prior to final develownent.

Implementation end maintenance of erosion control measures ¯re ultim¯tsiy the responsibility of the

property owns. Because site conditions will effect the suitability end effectiveness of erosion

control measures, ¯ plan specific to each site is recluired. In addition, should the approved plan not

function ¯s intended, and it is determined by the city or county that additional measures Ire needed,

the owner will have to provide additional measures needed to reduce soil erosion and sediment

discharged from the construction site.

Nothing in these criteria limit the right of individual cities and counties to impose additional or more

stringent standarde,

1.2 Performance Obiec~v--

The objectives for erosion control during construction include the following:
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1. Conduct all land disturbing activities in a manner that effectively reduces accelerated

ioJl erosion and reduces sediment movement ind deposition off-site.

2. Schedule construction ~:tivities to mimmize the total amount of soil exlx)sed at any
]given time to reduce the perk:)d of accelerated ~ erosion.

3. Establish temporary or permanent cover on areas that h~ve been disturbed as soon as                2

Possible after final grading is completed.

4. Design and construct all temporary or pern~nent facilities for the conveyance of warm

around, through, or from the distur*oed area to liner the flow of water to non-erosiv~

velocities.

Remove sediment caused by accelerated ~ erosion from surface runoff water before it

leaves the site.

6. Stabilize the areas of ~ dilturl~nce with I)em~n~t vegetative �ov~ o~ ltormwlt~

1,3 Erosion and Sediment Cont~l ----~,

An Erosion and ,Sediment Control Pten consisting of g writton narrative rlgott and ¯ ~ plan real)

must be submitted to the ¯Plx’opr~t¯ local government for review and ~:q:x’ov~l.

1-1B provide standard symbols that can be u~�l on such ~ns. An exmv~)le plan le given in

Apl:lertdix B.

1.3.1 Narrative Reoort The narrative report must �o~tain, or refer to, the

should contain the fo,owing:

1. IN, me. address, and tel¯ghana numb~,~ of the applicant. The name,

telephone number of the Wofessionel engineer Prel)aring the Ero~’on

Control P/,~n should also be included if different from the

2. Proiect descrio[ign. A brief description of the nature and purpose of the lend disturbing

activity, the total area of the site. the area of disturbance involved, and project lotion
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including township, range, section, and quarter-section, or the latitude and longitude, of

the approximate center of the PrOjeCt.

3. Existing site conditiont . A description of the existing topography, vegetation, and

drainage; and a descr0ption of any wetlands on the site.

4. Adjacent area.1 - A description of neighboring areas such as streams, lakes, residential

areas, roads, etc.. which might be affected by the lend disturbance.

5. Soils. A brief description of the soils On the site including information On soil type and

names, mapping unit, erodibility, permeability, hydrologic soil group, depth, texture,

end soil structure, (This information may be obtained from the foil report for the site,

or0 if available, from soils reports from adjacent sites if acceptable to the local

6. ~UJQ~LY.gJM.~t - An estimate of the quantity (in cubic yards) of excavation and fill
involved, end the surface erie lin acres) of the proposed disturbance.

7.
Erosion and sediment control measurer. A description of the methods described in this
chapter of the M~nuM which will be uled to control erosion and sediment on the site.

8, ]’imina eched~/l= indicating the ~nticipeted starting and completion time periods of the

site grading and/or construction eeguence, including the installation and removal time

periods of erosion and sediment control measures, and the time of exposure of each

aria prior to the completion of temporary erosion and sediment control measures.

Permanent atabilizatiort. A brief description, including specifications, of how the site

will be stabilized after construction is completed.

10. Stormwater management �onsideratior.~. Explain bow stormwater runoff from end

through the site will be handled during construction. Provide I brief description of the

post-construction stormwater quality control measures to be included as a pert of the

sits development.

11. Maintenance. A schedule of regular inspections during construction and repair of ero-
sion and sediment control structures should be described. A description of roubne

sediment basin maintenance should also be included.                                             - ....
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12. The estimated total cost (installation and maintenance) of the required tempofary so~J

erosion and sediment control measures to assist the city Of county determine surety

bond,n0 requirements for the prOI)OSed p~n.

13. I~==~,~tZig.D.~ - Any calculations made for the design of such items al sediment basins,

d,versions, waterways; and calculat~ns for runoff and stownwater detentk)n basin

design (if applicable).

14. ~ or date as may be reasonably required by the local jurild~ct~)~l.

1 5. ~.V.~, bond, (slier-of-credit. escrow account Of other fmlncial arrangement

Icceptable to the local )urisd~l~)n submitted in en amount sufficient to install and

maintain for ¯ period of one ~ the temlx)tarV and Permanent e~o~on and sediment

control measures described in the

16. The following nora ¯ "This E~osion ~’ .~dbl,l~t Contro/P/an hal been placed in the

linsert name of local Jurisdiction| f~le fof th~l WON~. The pl/n II~elrl to fulfill the

Urbln Drainage Ind Flood Cont~:d Dtltrict’l tochnk:ll criteria and the criteria fix Mosk)n

control and requirements of (inserl name of local Jurisdiction1|. I understand

¯dditional erosion control mealUrel may be needed if unfo~seen erosion Wol:deml

occur or if the submitted plan does not function al intended. The r~luimme~tS of this

plan shall run with the land and be the ot)kOatk)n of the land owner unti~ such

the plan is Woperly �omPeted, mad=fled Of voided.’.

17. ~ for owner/dev~lop4~ acknowiedgin0 the review end acceptance of

responsibility, and e statement by the P~ofalsk)nal En0ineer acknowledging

responsibility for the ;xeparatJon of ~e Ero~on ~ ,~edimenf Centre/P/an.

1.3.2 Site pl#n. The site plan must show:.

1. A general location map at a scale of 1-inch to 1000-feet to 1-inch to 8000-feet

indicating the general v~cin~y of the site Iocetk)n.

2. The oroner~v lin¢-~ for the site on which the wo~ will be performed.
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3. The Erosion and Sediment Control P/an at a scale of 1 -inch to 20-feet up to 1 -inch to
200-feet. The plan may be placed on the site dra*nage plan if it c~n be �leM/y

presented. The plan must include:

a. ~ at one. or two-font contour intervals. The map should

extend a minimum of 100-feet beyond the Woporty line.

b. Prooosed toonoraDhv at one- or two-foot contour intervals. The map should
Show elevations, dimensions, location, extent, and the llop~ of all proposed

grading, including building lits end driveway gredee, tf known.

Location of any existino structures or hydrologic feature_ on the-sits.

Location of all structures or natural featurel on the land adjacent to the site and

within a minimum of 100 feet of the site boundary ~Jrl . The map must Ihow the

location of the street gullet, Itorm sewer, channel, 0� other watere receiving

Itorm runoff from the site.

a. Location of all =)rooosed structure| and develownent on the ~fta, If known.

f. Umit= of �lesrina and (=redid,,. Areas which are to be cleared and gr~led.

g. Location of soil stock~iles. Areal del~neted for togloil end lubaoil

h. Location of storaae areal. Areas designated for equipment, fuel, lubricants,

chemical Ind Wilts storage.

i. Location of temoorerv roedq designated for use during the construction I~dOd.

j. Plans of all drsinaae feature,, paved areas, retaining walls, cribbing, planting,

temporary or permanent soil erosion control measures, or other features to be

constructed in connection with, Or as I pert of, the proposed work together with

I map showing the drainage area of land tributary to the site and estimated 2-

year runoff of the ares served by all drains. All erosion control measures should

be depicted using the standard map symbols given in Figures 1-1A and 1-1B.
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k. ~ - Design drawings of sediment controls, temporary diversions,
and any practices used that are not referenced in these Criteha.

I.    ~ O~ data as may be r~aso~ab~¥ rl<lu~red by the local jt~’lad~cfion.

~r~e fOllOwing note~ "This Ero,~on a~! ,Sediment Control Plan has been placed in
the (i_nse~t name of local Jurisdiction) fde for ~his Wo~ect ¯rid IpPeerl to fulfill

el)ply:able erosion control criteria. I undo¯rand that additional ero~on control

measures may I~ fe~luired of the owflef ~ h~l 04" her ~)eflLI dUO tO

erOS~O~ problems Or if the lub~tted plan does not hmction IS intended. The

¢lqu,rements of this plan shall rim with the land MKI be the obligation of the land

own~ until such time ss the plan is p~)C)edy completed, modified o~ voided’.

~ for owns" (or ~gent) acknow~edgin9 the r~view MKI
of rlsponl~b;lity, and 8 I~OnOd end It¯roped statement by the ProfoM~n~l

Enomeer acknowladOing ros~ms~liW for the IXeP~ation of the £m~on and

.~ed~ent Conrm/P/an.

] .3.3 Aoorovad of Eros;on and Sediment Control Pta~. An Etosk)n and Sediment ControtPl~n
be approved I>hor to issuance of an Or¯dot Grading or S~te D~turbance Permit by the city or

county. The final Etosion and ,Sed,~ent Contrcd PZen must be cor~aistent with ¯ Drainage Report

considered acceptable to the approving jurisdiction. Apwoval of the Eto,s~vl a~d ~edime~t Coflrro/

P/#n does not imply acceptance or approval of Drainage Plans. Utility Plans, Strut or Ro4d

Design of Retching Walls, or any other aspect of I~te dev~)prnenL

| .3.4 Exemntiona and Vahance~. A provision for exemptions a~d variances may be provided by

city or county. These er~ O~ne~ally processed according to the applicable subdivision r~gulation8

and reviewed on ¯ case-by~,ass basil.

1. Exemotions from the erosion control p~nrdr)9 process will be considered for any of the

following; however, exempting the ovw~or from preparing an ~os~on control plan and

al:H:)~mO for a 0fading permit does not exempt the ow~" from controlling erosion of
so~ at each constT~Jct~n site through the use of the ~ desor~bed in

Manual:
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Agricultural use of land.

b. Grading or an excavation below finished grade for basements, footings, reteining
walls, or other structures on plots zoned R 1 - R3 of less than five 15) acres in

I~ze unless requited otherwise.

�.    A sidewalk or driveway authorized by a valid permit.

d. Lind-distur~ng activities involving less then five (5) acres of disturbed

Individual lots involving lass then five (5) acres of disturbed Irel in i lerger

lubdivision pro~act shell ~ot be considered separate development projects, but

rather as i pert of the subdivision development is ¯ whole, It will be the

responsibility of the homeowner or homebuilder to conform tO ell rl(lulrsmintl of

the locally.approved Erosion and .Sediment Control Plan for the subdivision. As

l~rt of eny Building Permit for which i specific erosion control plan is not
required, the following Ititement muir be included: "We hive reviewed the

Erosion and ,~ediment Control Plan for (subdivision na~! and egree to �onform

tO ill requirernentl contained therein and ill erosion control requirements of the

(insert name of local iurisdictioq), We further Igree to ¢onltruot end maintain ell

erosion and sediment control measures required on the Individuel lot(s) Iubjact to

this Building Permit end/or in accordance with the provisions of the Erosion

Control #4orion of the Manua/of ~ Urban Drainage and Flood Control District,"

i, Underground utility construction including the instillation, maintenance,
~ repair of ell utilities under herd-surfaced roads, atrNts, or aidewelk~ provided

luch lend-disturbing activity la confined to the area which is hard-surfaced end

Wovided that runoff end erosion from soil stock.giles ere confined and will not

enter the drainage lyltef11,

:
f,    Gravel, sand, dirt or topsoil removal as authorized pursuant to approval of the

Colorado Mined Land Reclamation Board. provided said epprovel includes an

erosion and sediment control plan that meets the minimums specified.

g, Projects having a perkxl of exposure (from time of land disturbance until

permanent erosion control measures are installed) of less than 14 clayl,
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RECOMMENDED PLAN SYMBOLS: O

Fimshed

Storm ,Se.~ _-

Boundary of a
2Control Measom

W~TH WASH RACK
I’ w~

MULCHING

SURFACE ROUGHENIN~
~ 2

Alter:. Virginia Soil ~ Water ~ Commie, s,

F’~ure ~-~A Map Symbols
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0
~NLET Pr~TEC’I’K)N

~,x~, cu~ s’~rr CON~r~,CX. (RCS)    ! I

OUTLFr I:~OTECTION J ~

TEM~ CHANNEL

2

TEMPORARY ~.OP~ DRAIN

Rgum 1-1B Map Symbols (conl~nued)
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2. EROSION CONTROL PLANNING

2.1 Erosion and Sed~mentatiQ(1

~. So~l erosion is the Dro<:ess by which the lind surface is worn away by the action of

wind, water, ice. and gravity. This section of the manual addresses erosion caused by wind and

wirer, ErOsion is a natural process and has occurred since the earth was fen’ned. The shin of the

land as we know it was created, in large part. by erosional processes. The natural rate of erosion is

increased Greatly by many urban activities-.aspecially construction activities. Any activity that

disturbs the natural soil and vegetation has the Potential to increase erosion because bar,w, loose soil

is easily moved by wind or water.

Wind erosion is caused when winds of sufficient velocity create movement of soil particles. The

potential for wind erosion is dependent upon loll cover, soil I)orticle size, wind velocity° duration of

wind, and uneheltered distance. Within the Denver metropolitan Irel windl ohln ixcoed 60 milel

per hour (mph), and occlsionsily exceed 100 mph. Wind erosion can begin at a wind velocity 8|

low as 10 ml)h, and con even result from turbulence created by peasen9 vehicles.

Water erosion has five IximaW mechanisms: reirKJrO~ erosion, sheet erosion, rill erosion, gully

erosion, and channel erosion. Rsindrol)l detach soil Particles and el)lash them into tht

detached particles ere then vulnerable to 8tormwater runoff or snowmelt. Shallow surface flows

rarely move as I uniform Ihoet for marl than several feet before �oncentrating in lurfacl

irregularities, known as rills. AS the flow changes from a shallow sheet to ¯ dell)er rill flow, the

velocity and turbulence of the flow increase The energy of the �oncentrated flow is able to detach

and transport soil Particles. This action begins to cut into the so~l mantle end form tiny to large

channels. Rills are smell, but w~ll-defined channels which are only a few inches deep. Gullies

occur el the flows in hlls come together into larger and larger channels. The major difference

between rill and gully erosion is size. Rills caused by erosion con be smoothed out by 8tanderd

surface treatments such as harrowing. Gully erosion on the other hand �~nnot be repaired with

standard farming ecluiwnent and requires heavy e~luipment to regrade end stabilize the

~. During a rainstorm, runoff normally builds up rel:~ly to a peak and tho~

diminishes. Because the amount of sediment a watercourse can cony is dependent upon the

velocity and volume of runoff, sediment is dePosited as runoff decreases. The dePosited sediments
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Lmay be resuspended when future runoff events o~�u¢. In this way, ~i~tl ~ ~

Progressively downstream in t~ w~t~y lyllem.

W~ndblown s~ft ~nd s~nd p~n~�les ~re d~s~t~ ~r ~ f~ce of ~ ~ ~s~. M~ of                   ~

the w~nd-er~ed material ~s deposited ~h~ fences, m ~sca~ areas ~ do~ of ~i~

or other obstruct;ins to the w~nd. (~St wdl form "dr~ftS" just I~ke ~ow.) Metals ~s~ by
2bouncing or creeping along t~ sumac¯ ~re often trap~ m su~e irr~a~tms ~ar t~ ~nt of

initial move~nt.

2.1.3 Factor| Influencina Erosion. Fectora affecting the erosion Potential of ~ny site include ~og

type, geology, vegetative cover, tol~)gral)hy, climate, and land u~e. Physici~ Ixol)M1isa of lolls

such is panicle size, cohesiveness, ~d density effect its orodibility. Loose ~ Jnd send-sised

Particles ire mote iuaceplible to erosion th~n "ltiCky" c~ly sO~ll. Rocky lO~l am IlaO Jess

susceptible to wind erosion, but ere ohen found on steep slol)ea that ere l~b~e¢! to were’ erosion.

Mos! of the loll WPel fo~nd locally Me calcareous in n~ture ~ Me luscel)tibie to either wind er

water erosion, O¢ both.

When ¯urflce �ov~ ~nd soil a:ructure er~ ~istt.t)ed, me soire erodibilitV potential incr~lses.

Construction ~ctivities disrupt the so~l stn~ctwe and it’s vegetative cover. Ex~m~es Im exc~vetlon

end grading for construction of homes, roads, utiiibes. �ommercial and industrial ¯reel. In some

parts of the Denve¢ metrol:x)liten Mee, overgrlzing by livestock IlaO �ontrib~es to Increased

erosion.

Vegetation PISys an extremely imponent role in controlling erosion. Roots bind I)ert~es together

end the leaves or blades of graaa reduce r¯indrod iml~ct forces on me soil. Grass, forest floor iittm,

and other ground cover tr~ps rain which allows infiltration ~nd reduces nmoff velocity. Vegetabon

reduces wind velocity at the ground suffice, Mid provk:ies ¯ rougher surface which will tral)

particles moving along the ground. Once vegetation is removed, erosion can proceed unchecked.

2.1.4 Princioles of Erosion and Sediment Control. The objective of ecosk)n control is to limit the

amount and rate of erosion occurring on disturbed ames. The objective of sediment �ontro~ is to

capture the soil that has been eroded before it leaves ~ construction site. Despite the use of both

erosion control and sediment control measures, it is recognized that some ~mount of sediment will

remain in runoff leaving the construction s~te.
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An erosion ar~l sediment control plan is comprised of three major el¯mantis

1. The ~ measures that will be used to limit erosion of soil from disturbed
areas st ¯ �onstruction site;

2. The sediment contro~ measures that will be used to limit transport of sediment to off-
site properties and downstream receiving waters; end,

3,
The ~rainaoewav orotectior~ measures that will be used to protect streams end other
drsinaoewsys located on the construction site from erosion and sediment damages,

Erosion controls ore surface treatments that stabilize ¯oil exl:x)sed by excavation or grading. Erosion

control measures, o¢ Best Management Practices (BMPs) ere variously referred to as source

controls, vegetative controls or non-structures contrOls.

Sediment controls capture soil that has be~t eroded. Soil particles suspended in runoff �an be

filtered through e porous media or deposited by slowing the flow and allowing the natural process

of sedimentation to occur. Sediment contrOls (or BMPs) ere facilities built to per/own this function,

D~ainageway control measures (or BMPI| protect channels or Itorm sewers during site construction.

This can be accomplished by limiting e(luipment travel ¯crols ¯ lifeline �onltructing ¯ tenNxxary

channel crossing, Or diverting e stream into o temporary channel while work is done on the

permanent channel. Where storm sewers are used, sediment can be filtered prior to entry of nmoff

into the storm drainage system.

Non-sediment impacts to water quality can be managed by controls (or BMPs) on e(luipment,

material storage, Or use of chemicals at construction sites. These additional practices are included

for discussion in the M,~nuM because they o¢c~ commonly It const~’uction sites

2.2 Summary of Crater;-

The list below is ¯ summery of erosion and sediment control ¯cbvit~es as described in this manual:
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Eros;on Control. Permanent or temporary led lurfKe stabilization mull be II:Wlied to dilturt)ed

areas and Soil stockp*les as soon as poss*ble but no later than 14 days after final 0fade is r~lched
on any portion of the site. Soil surface ltab|lization should also be applied within 14 days to                      1

�l,sturbed areas that may not be at final grade but will remain dormant (undisturbed) for IonW thin
an add,lionel 30 days. (Section 3,0),

2
Surface Rouoheninn. Surface roughening should be performed ¯her final grading to create

depressions two to four inches deep and fou~ to six inches ¯pitt. (Section 3.1).

I~. All disturbed areas must be Woperly mulched, or sseded end mulched, within 14 days

after final grade iS reached on any portion of the ¯its not otherwise permanently |tabilized.

(Section 3.2).

~. A viable vegetative cover should be established within on¯ year on ell disturbed arm

and soil stock, illS not Otherwile permanently stabilized. Vegetation is not considered eltal~ilhed
until I ground cover is achieved which, in the o~nion of the city or county of jurisdictk:~, is                      2

sufficiently mature to control loll erosion lind can survive severe weather �onditionl. (Section 3.3).
Temoorarv Reveaetatig~’ Temporary reve~tation is r~iuired on ¯11 distuYoed areal having ¯ period

~    I "
of exposure prior to final stabilization of one yser to two year¯. All teml)orlry seeding Ihall be

properly mulched. (Secborl 3.3.2).

Permanent Ray¯aeration. Permanent revegatation is required on ¯11 disturbed areas having ¯ pe~od

of exposure greater thin two years, or for an indeterminate length of time. A perennial grass mix

should be planted and mulched. (Section 3.3.3).

Roads and Soil Stockoilg~i. Road cuts, road fills, end perking lot areas ihould be covered Is lady

possible with the appropriate aggregate base course where this is specified as pert of the pavement, n
This practice is not needed when final construction of roads will take place within 30 days of

U
reaching final lubgrade level.

All non-paved portions of roads should be seeded and mulched Is soon Is possible after

grading has occurred, but in no case later then 14 days after grading hal been completlKI.

Soil stockpiles expected to be in place longer than 60 days should be seeded with a tempor~y

grass cover and mulched within 14 days after completion of stockpile construction.
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If stockpiles ere located within 100 feet of a drainigeway, a~lditional sediment controls, Such as a

diversion dBke or silt fence, should be provided. (Section 3.4).

mn~. Properties and roadways edjacent to a construction site should be protected

from eroded sed,ment being transported to them. (Section 4.0).

~. Whenever construction vehicles enter onto I~ved roads, provisions must be m~le

to prevent the transl~x)rt of sediment (mud and dirt) by vehicles tracking onto the leaved surface,

Whenever led,ment is transported onto s Public road, regerdless of the size of the site, the roads

shall be �leened at the end of elch day. (Section

Slope Diversion Dikll" Temporery diversion dikes skill be provided el required by the I~ovIlions of

Section 4.2. Diversion dikes Iocsted ibove dislurbed MIlS may be discharged to ¯ Pertain¯!! or

temPorerV channel. D~version dikes ioceted mKIslo#e on I disturbed Irel mull disckirge to
teml~orery Slope drain. Dwereion dikes Iocetad it the bess of ¯ disturbed Ire¯ must discher~e to ¯

sediment trip or basin. (Sections 4.2.1 and 4.31.

Roads and Roadside Swalel. For road areas that Me not paved within 30 days of final gredin9, and

have not received eerty application of roidbese, rough-cut street controls should be provided.

(Section 4.2.2).

Sediment Entranment Facilitie], Sediment entrapment faci/ities include straw bile berr~ers, silt

fences, sod filter str~ps, sediment trips and sediment basins. The criteria for selection and use of

sediment entrawnen! facilities are given in Table 4.1 and design critMie are described in

Section 4.3.

All runoff leaving s disturbed area shell p¯se through at least Or~e sediment entrepm4nt facility

before it exits the site. (Section 4.3).

~/orkino Within or Crossing a Waterway. Construction vehicles shall be kept out of waterways to

the maximum extent practicable. Where an actively-flowing watercourse must be crossed regularly

by construction vehicles, ¯ temporerY.stream crossing Or channel diversion must be provided.

(Sections 5.1 and 5.2).

~t~L_P~.,~. The outlets of temporarY slope drains, culverts, sediment traps, and sediment
basins must be prote~ted from erosion end scour. (Section 5.3).

U~t~n Drank9e ~ Rood C4mu~l D~eth¢l
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Inlet Pro~ectio~n. All storm sewer inlets made operable during �onstNction must have sediment

entrainment fsc;ht~es metalled Io preve~t sed,ment-laden runoff from entMing th~ inlet.

(Section 5.4).

C:hemicals. Ods and Material Stora(z~. Areas used for storage of chemicals, petroleum-b, lsed

p~oducts and waste materials, includsng solid end li<:luid waste, shall be deigned to IXeVent

d~scharge of these materials in the runoff from S construction I~te. (Section 6).

Under,round Utility Construction. Construction Of underground utility lines that Me not exempted il

subiect to the provisions of Section ?. {Section 1.3.4 for eleml)tion$ end Section 7).

DispositiOn of Temoorarv Measure,I. All temporary erosion and sediment control meeluree chill be

removed within 30 days after final stabilization is achieved, o~ after the teml)o~sry meesuree Me no

longer needed, whichever occure eerlielt, or al authorized by the cily of county of Iocll jm’tldictto~.

(Section 8).

Maintenance. All temll)orery Ind permanent ero|~on and lediment �ontr~ Wlcticel ~ be

maintained and rel~aired by the Owner during the construction pl~ss Is needed to INUrl continued

performance of their intended function, All f~cilit~el must be inll)ected Ind re~’~d if ftecessMy,

fOllOwing each I~eCipitation or Inowmelt event that rllultl in runoff. (Sectlofl 9).

2.3 Plannina Proc#_ll

Erosion control planning should occur early in the site develol)ment process. The planning process

can be divided into five separate steps:

1. Gather information on topography, so;Is, drainage, vegetation end othM Predominant

site features.

2. Analyze the information in order to anticipate erosion and sedimentation Wot)~ml.

3. Devise a I~an which schedules construction ~."livities and minimizes the amount of

erosion created by development.

4. Develop an Erosion ~d .Sed/menl Control P/an which sPecit-~s effective erolk)n

~diment �~tr~ ~asu~.                    ,
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5.    Follow the £ro~/on end 3ed~me~t Control Plan and revise it when necelsery.

2 3, 1 S~te Assessm~n~ To~ra~hy iS the pr~ma~ factor to ~ consider~ in devilling In Eros/~

and ~ment Control ~an. Soils. vegetate, and hydrologic features must also ~ C~I~MN.

Final grading ~11 determine ilo~ gradient and slope length of the distu~ area. ~afl Irels, ~

subbasins, will ~ created tha~ have relatively unifo~ chlrlcterilficl of IIo~ I~ lion ~ngth.

After grad,ng il completed, areas that remain ex~sed to precipitation and runoff will require erosion

contr.. Ind t~ overall s~ze of subbas~n erell w~ll determine what sed~nt ¢~troll erl Ippropriate

f~ elch erll,

Soil conditions shOuld be assessed as to the~ potential for erosion and suitability for revegetation.

A detailed enalysia of soil-erosion potential is not necessary beceus, all lOill will be subject to

erosion end can be generalized al equivalent for the design of control m;asUrll recommended in the

Manu~/o

Most vegetation will be removed from a construction stts durin~clearing and grading operations.

An Isselsment of existing vegetation on the life il of limited use when polt-devolopment

landscaping Ind irrigation are planned, but can be useful in selecting grllael when non-irrlgated

revegetation il planned. Analyail of Ioil il useful to determine fertilizer requlrementl for vegetation

estabtiahmont.

Analysis of wltedxKllel Ind other hydrologic features of a site is important in ~ design of

sediment controls. The drainage basins upslope and within the site should be assessed. The

configuration of hillslope ereaa and drainagawaya, in the context of planned roads end building¯, will

determine what erosion and sediment controls will be needed. The location of permanent drainage

channels and other elements of the drainage system should be defined as a part of the plan.

2.3.2 Selection of Control~ The following guideline¯ are recommended in developing the erosion

end sediment control plan:

I. Determine the limits of clearing] and oredinn. If the entire site will not undergo

excavation and grading, the boundaries of cut-and-fill operations lhOuld be defined.

Buffer atr~ps of natural vegetation may be utilized as a control measure.
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2. Define the layout of buitdinas and roads. This w~ll have been ~ previously as I

part of the general development plan. If building layout il not final, the roaKI erell

stabd,zed with pavement and the drainage features related to ~o¯ds should be defined

¯ s they relate to the plan. _~_

3. Determine oermsnent drainaae feature,t. The location of permanent channels, storm

sewers, roadside awales, and stormwater qu¯lity controls such el I>Onda0 wetlands,

grassed-lined swsies, buffer strips, end Mess of porous pavement, if known, should be

defined.

4. D/~termine extent of temporary channel diversion|. If permanent channel Improvements

ere I part of the plan, the route, sizing, end lining needed for temporary channel

diversions should be determined. Locltkm end type of tomlx~ery chlnnol crossings

�¯n be ¯ssessed.

5. Determine the boundaries of watersheds. The size of drainage basin| wil! determine

types of sediment controls to be used. Areas located off the site that contribute

ovedend flow runoff must be assessed. Me¯sures to I~nit the size of upland overlw~l

flow ¯real, such Is diversion dikes, rnly be In/belly considered at this stlge.

6. Select sediment �ontroll, Areas greater than five ~crea will require that sediment

basins be installed. Division of Ilrge drainage basins into sub¯reel each lerved by ¯

sediment basin.can also be �onsidered.

Areas Ira¯liar then five acres can utilize other sediment control¯. Umitations on the
size of areas lerved by individual controls ere defined in then criteria. (Section 4.3).

7. Determine staging of construction. The schedule of �onstruction will dota~nine what

areas must be disturbed at various Itagos throughout the development plan. The

opportunity for staging cut-and-fill operations to minimize the period of tXpolU~l of

soils can be assessed. The sequence for installing sediment con~’olS end erosion

controls can also be determined at this time.

8. Identify locations of toosoil stoskoile~; Areas for storing topsoil should be det~.

R0056928
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storage areas. These lhree elemenll can ~ det~in~ in the c~ext of pte~ously

def,n~ as~ctl of the plan.

10. ~e,ect Eros,on Control~. All areal of ex~d s~l will r~uire I �~trol ~alure ~
def,n~ de~ndent on the durstion of ex~lure. These can ~ sel~ted bas~ ~ t~

2~dule of consistS.

An example erolion and sediment control plan for a small commercial development has been

included II Appendix B. Figure 2-1 shawl an oblique view of an example highway construction

project and the sediment controls used. Figure 2-2 illustrates hOw these measures Ire described on

I life plan mep.

2.4 Conlistency with Other Plaf~*

2.4. I Draina~,e Plans. The Erosion ond Sedirnent Control Plan Mmuid be praplred ¢onlistl~ll with

lhe final drlinage plan for I development. All of the hyd¢olo~¢ fastural of the drainage plan mull

be incorporsted inlo the late at the lime of development. P~mllnenl drainlge feltural will be ~

during the �onstn~ction Phala. Temporlry ledimen! controll can be Iocsted an(I designed to like

advantage of the final drlinlgl design |altWll. All temporary controls Ihould be Itlged and

removed It the appropr~lll brnl rllltiVl to the ¢Oflltl~pctk~ of IPer~lnent drlinlgt |lltUlll.

Planl. New dlvalopmerltl will ill¢oll)Orlta elamentl of stonllWlter2.4.2 Stormwater Quality
quality control into their desion. The Italian Ind sediment control plan must be prepared consistent

with these structural Ind nonstructurll �ontrail. Many of the temporary �ontrail used for lediment

control can be modified into permanent structural Controls. Where possible, perrnanant stormwate~

quality controll can be constructed st the initial stagel of construction, or modified at the end of

construction.

Where local regulations have not been developed, itormwater quality planl Ihould be davelol~d

consistent wit~ the guidelines in the Stormw~ter Ou~/ily iec~on of Volume 3 of the Marius/.

2.4.3 Air C)ual;ty Plan,. All of the erosion and sediment control measures specified in thil section

will perform aS well to control wind erosion. The surface stabllizatio~ mealures identified for

control of precipitation-induced erolion act also to prevent so~ls from becoming windborne.

9-1-92
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Although these gu;del,nes were develope~ !o control erosion by rainfall end snowmetL they ere

consistent w~th design I:~nc~p~es for w~nd e~osion end will be effecliv~ for this p~lrpole.

The Air Pollution Control Division. Cotorl~:) Departmen! of Health, has I~Ssed air quality regulations

consistent with federal legislation. Regu~a!,on No. 3 requires submittal of an Air Pollutant Emission

Notice IAPEN) for sources of fugitive dv~t from construction litel, el well IS other lOUrCel.

Regulation No. I dehnel particulate en~$~o~ control regulations for haul roads end roadweyl.

Additional controls, s~ch ea road watering, may be neceslary to fully cornl)Iy with these r~gulationl

it I construction Ilia.

in certain counties in Colorado, the Ioc~ health der~lrtment Idminilterl thell rl~ulltionl. Th|l

agency, or CDH, Should be �ontacted about APENI ,nd other li~ Quality requhlmentl.

2
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F~gure 2-2 Site Plan Map for Example Construction Site
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3. EROSION CONTROL

The Dlanning for the installat~n of permanent or temporary soil IrOSion controls needs to begin

advance of all major Soil d~strubanca activates on the construction site. After construction begins.

so,I surface stabihzation shall be apphed within 14 days to all disturbed areas that may not be at

final grade but w, ll remain dormant (undisturbedl for periods longer then an additional 30 calendar

days.

Soil surface stabilization protects Ioil from the Irolive forcal of raindrop impact, flowing water, and

wind. IEros~on control Wect~ces include surface roughening, mulching, establishment of vegatalive

cover, and the early application of gravel base On areas to be paved. Stabilization mlllUrll to be

used should be approw~ate for the time of year, life �onditions end estimated duration of use. The

maximum time limits of ~mnd I=pOSure for selection of iros~on controls are lummariled in Table 3-1.

Maximum Time Limits of IJnd Ex~o__~,_,r-
for Selection of Erosion Control=

Erosion Control MatI1,N~ Maximum Allowable Period of Exnosure Imonthsl
Surface Roughen~ 1
MuCchin¢ 12
Temporary Reveget~tton 12-24
Pef~nanent Rev~getalion 24 ot ~
Soil Stock~le Rev~getetkm

Eady Applk:etk~ of Road Base

3.1 Surface

Surface roughening provides temporary stabilization of disturbed areas from wind end water

erosion. It is particularly useful where teml:>orary revegetation cannot be immediately established

due to seasonal planting limitations.

The soil surface is considered roughened if depressions are created two to four inches deep and are

spaced approximately four to six inches apart. If slopes are sufficientJy rough after final grading, no

further treatment is required. The surface of exposed soil can be roughened by ¯ number of

9-1-92
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All disturbed areas must be mulched, or ~ ~nd mulched, wi~n t 4 deys after fill gr~cle i~

!’eeched off any portk)n of the s~te not otherwise permMtenUy stal:~l~zed. Areas that will rmllaln Ifl

an interim condition for more than one ye~ allould also be ~ (See Sec~on 3.3.2). An axam~e

of mulching is shown on Figure 3-2.

To protect newly seeded areas and to provide temporary cover on other disturbed mlas which will

not require temporary r~vegetabon, or which cannot be ~ due to so~ding data limit~tlon~, ¯

mulch should be a~pl~d conaistiflg of:

1. Clean, w~d- and s~d-free, Ion~-stemmed ~as4 hey (preferred) or cereal grain auaw.

Hay is preferred as it is less susceptible to r~noval by wind. Mulch should be applied

evenly st a rate of two tons per scrL At least 50 percent of the mulch, by w~ght,

should be ten inches or mo~ in length.

Mulch must be anchored. This can be accomplL~hed mechan~cally by crimping or with

the aid of tacldfiers or nets. Anchoring w~th ¯ cfiml~ng implement is proferr~l, and i~

the recommended method for all areas equal to or flatter than 3: I. Mech~r~

chmpers must be capable of ~ucldng the long mulch fibers into the so~ four inches deel~
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without cutting them. An agricultural disk, while not an ideal substitute, ~ work if

the desk blades are dull or blunted and set vertically. However, the frame may have to

be weighted to afford proPer soil penetration.

On small areas sheltered from the wind end from heavy runoff, spraying a tackifier on

the mulch is satisfactory for holding it in place. For steep slopes end other special

situations, blankets, anchored with staples, may be required instead of mulch.

2. Hydraulic mulching shall be limited to those situations where it is too difficult to apply

end anchor ¯ mulch of long-stemmed grass hay or cereal straw; namely, slopes steeper

than 3:1 or where access is limited. Wood cellulose fibers must be mixed with water

and a tackifying agent end applied st a rate of 1500 pounds per acre with = hydraulic

3. Mats. t:~ankett, ond nots ere available to help stabilize steep 8lo~8 end d~sinege

chsftnels. Depending ~ t~ ~t, these may ~ used olo~ ~ in c~ju~tion with

grass ~ Strew mu~h. N~lly, use of these ~t8 ~ll ~ restr~ted to relativ~y

~all areas. Mats rode of jute, �~ut fi~t, m va~s g~s~t~t~ fi~rs con ~

u~ instead of mu~h. ~onket8 ore straw mulch that ho~ ~n ~ven o~ oftenti~

t~l~ o =~t~t~ ~y~ ~ net. ~st~ ~ing con ~ u8~ to a~ mulch. Two

Oiagram8 8~ mstollat~ ~ ~t~tion of these mtehols o~ Wov~ a8 ~gures

3-3 ~.

4. ~ =yn~ ~f~s ~ ~er= may ~ u8~ ~ onc~ mu~h. Cam~ sh~M ~

u~ to Wo~t ~ intr~ of any ~tentiolly ~ful ~te~ol ~to t~

~mnt. Monuf~tu~’8 r~om~ti~s s~uld ~ f~lo~ at ~11 ~8.

5. R~k ~n also ~ u~ as ~ mulch. It Wo~I Wot~t~ of e~ ~il= to ~ a~

warm eros~ a~ glows infi~reti~ of W~i~tat~n. R~k of ~ggr~ote ~se~r~

size can ~ s~e~ ~ distu~ ~rees for tem~ra~ ~ ~anent stabilizati~. R~k

must ~ re~v~ fr~ ~ose areas ~anned f~ v~o~ esto~ish~t.
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3 3 Reveoetation

A viable vegetative cover should be established within one year on ell disturbed Meal and

sto~kp*les not otherwise permanently stabilized. Vegetation is not considered ests~ished i~nt~!

ground cover is achieved which, in the opinion of the city or �ounty of jut’isd;ctiono Is

mature to control soil erosion and can survive severe weather conditions.

3 3, 1 S~edbed Preoaration. Areas to be revegetated should have soil Conditions cepab4e of

supporting vegetation. Or¯riot grading will ohentimes bring to the $~flce subsoils that have low

nutrient value, little organic matter content, few soil micrOOrganisms, and �ondibons less ~.’ond~cive

to infiltration of precipitation. Under certain conditions, Ioil ~nendments end treatments may be

necessary to provide an ~dequate growth median to sustain

VVhenever Possible, topsoil should be sslveged for respreeding on ¯reel to be revlgetsted. The

dep’,h of so~l stripping is determined by the depth of eveiteb~e toplo~l. Areas ne~’ drlir~geweyl

may have I considerable depth of to{)loil, whereas lesw ¯mounts may be eveiisble on the �~owns

of hills and flat slopes. Topsoil �ln be viewld el ¯ relowcl to be utilized for vegetstlotl

establishment, I~mlrily due to its water-holding ~ ....

The rooting zone of most eemi-¯rid grease¯ntis evident in the Denver matrolx~it~n Ire¯ is 6 -

inches. At a minimum, the upper six (6) inches of tol~soil can be stripped and stoclq~led, and

r~spread to e thicker depth on surfaces not planned for buildings or iml:)ervio~ Itl&l. If the surfac~

is compacted, ripping of subsoils prior to toplo~ling is recommended. Scarification will assist

placement of ¯ stsble topsoil layer on steeper slopes, and allow percolation end root I~et~ltion to

greater depth.

Where topsoil is not available or utilized, subsoils can be treated to provide I plant-growth medium.

Fertilizer can be added to improve nutrient levels nacem~y for I~ent growth. Oth~ ~¯Unents,

such as liming, can be used to ~djust Ioil �ondibons ea necessary with amendment. So~ tilting

recommended to determine appropriate amendments required.

A suitable seedbed will enhance the success of revegetation efforts. The surface should be rough

and the seedbed should be firm, but neither too loose or compacted. The upper leym" of Io~l should

be in s condition suitable for seeding at the proper depth end conducive to pllnt growth.
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3,3,2 Temporary Rave¯¯tat;on. Temporary reveget¯tion is required on ell disturbed areas having a

period of exposure prior to final stabilization of one year or longer. All temporary Seeding shall be

protected with mulch.

To provide temporary vegetative cover on disturbed areas which will not be I~lVed, I~itt u~on, or

fully landscaped within 12 months but will be completed within 24 months, plant ¯n ¯Wopri¯te

annual grass and mulch the Planted If¯as. The annual grasses generally luit¯ble for the Denver

metropolitan ¯re¯ ¯re listed in Table 3-2. These ere to be considered only Is ¯ general

recommendation whenever specific design guidance for ¯ I~lrlicuier site ie not eveiieble.

3.3.3 Permanent Reveoetatior). To provide vegetative cover on disturbed areas not paved or built

upon for ¯ period of 2 years or longer, or for an indeterminate length of time, ¯ perennial grasl

should be planted. Each site will have different characteristics, and ¯ landscape professional should

bl contacted to determine the most suitable lead mix for o specific lit¯. In lieu of ¯ specific mix

and for planning purposes, one of the perennial grass me=el listed in Table 3-3 can be u~ed. The

pure live seed (PLS) rates of ¯l~)lic¯tion recommended in thlle tables ere considered to be absolute

minimum rstel for lied applied using prol)er drill-leading e~uipment. All Permanent leading lh~ll

be protected with mulch. See Table 3-4 for eWopriate ~eeding datee.

If desired for wildlife habitat o~ landscape diversity, shahs such ¯s rubber rebbltb~sh

(Chtysott~n~us n~useosus), fourwing ssltbush ~4triplex �~nescens) and sk~nklxush suma�

tr#oba~a) could be edded to the upland ssedmixel st .25, .5 and 1 pounds per acre, respectively. In

riperien zones, pl¯nting root stock of such species ¯s American plum (P~unus americana), woods

rose (Rosa Wood~,), pl¯ine cottonwood (Po~,/us serpentS), and Willow (Po/:u/us silo.) may be

considered. On non-top¯oiled upland sites, I legume such ¯s Ledak alfalfa It 1 lb. PLS per ecre can

be included Is I source of nitrogen for perennial grasses.

3.4 Roads and Soil

Road cuts, road fills, end parking lot areas should be covered with the aPl)ropri¯te aggregate base

course on the surfaces to be paved in lieu of mulching. Early application of road bee¯ is suitable

where ¯ layer of course aggregate is ¯petit’rod for final road or perking lot construction. ~

IXaCtice may not be desirable in all instances, and is not needed when final pavement �onstmctk~

will take place within 30 days of grading to final contours. All non-paved Port~ns of ~ ~
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and Darkmg lot areas should be seeded ¯rtd mulched es soon ¯s I)oasible ¯her finll grldin~ has

occurred, but m no case later th~n 14 days eher grueling l~s been coml~eted.

SOils stockpded fo~ mo~e than 60 days should be seeded w~th S temporlry Or perrnarleflt ~rlsl

cover with,n 14 days after �ompletion of stockp;le �onstr~ct~on. Mulching is recomme~led tO

ensure vegetation establishment. If ItOCl,d~lel irl located within Cloll proximity tO a (~r~rt~Qlwly

2(i.e., 100 feet|. ~ddit,onsl sediment control measures, such ¯s ¯ ten~orary diverlio~ dike Or silt

fence, lho~ld be prowded (see Section

2
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L
Minimum Drill Seed;no Rates for Annual GrlssfTI

Pound¯ of ]
Growlh Pure Liv¯ Seed

~ Seasonb pLS)/aerlc
2Annual ryegriss Co<d 20

Cereal ~1 Cool 30
Winter wheatroarley Co4~ 30
Swing wheetroadey Co<d 30
Millet Warm 20

Successful seedino of annual grass resulting in adequate plant growth, will usually Produce

enough deed-plant material residue to Wovide protection from wind end water erosion for an

~iditio~l year. The¯ assumes that the cover le not disturbed or mowed closer than 8 inches.

Hydraulic leedin9 may be substituted for drilling oNy where slope¯ ere steeper than 3:1 or

where access limitation¯ exist. When hydraulic seeding is used. hydraulic rn~lchino should be

done ss ¯ sel~rita o~erition to Wevent the seeds from being encapsulated in the mulch.

b See Table 3-4 for sesdinO dates.

� Seeding rites should be increased by 50 percent if seeding is done by hydraulic seedin0 o~

using I Brillion Drill; or doubled if seed is bro~lcast.
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~ble 3-3 (continued)

Sandy Soil Seed Mix

Common & Growth Growth Se~dsl Pounds of
l~ta.;cal natal Seaso~b Form P~nd PLS/ac~
Glue orama Warm Sod-forming 825,0Q0

Cam~er little blue|tern Warm B~nch 240°000 1.0Sch,Z,chVrium $�oi~ium
Prairie sandreed Warm Open sod 274,000 1.0C~w~ovi/f~ tongifok’~
Sand dropseed Cool l~mch $,298°000 0.25,~v obolu s
Vaughn sk:leoata gram WMm Sod 191,000 2.08oute~ou~ curtipendula ’V~I~ ’
Arril~ western whoatgraa| Cool Sod 110,000

Total: 10.26

Heavy Clay, Rocky Foothill Seed Mix

Common & Growth Grov~ S~Ja/
Botanical naflp Seasonb Form Pou~

F..phriam crested whoatgraaa�
Coo~ Sod 175,000 1.6Ag~oy~on �~iststum

Oahe Intermediate wheatgrass Cool Sod 115,000AOropyron intermedium

Vauohn aideoatz gramae
Warm Sod 191.000 2.0

Ur~n zmooth brome Coo~ Sod 130,000 3.0Bromus inerndm leyss ’UntO"
Arfiba western whaatgra~ Cool Sod 110.000AgroDyron smith# "AmT~"

Total: 17.
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Teble 3-3

¯ All of the ¯boy¯ seed;ng m;=es end fetes are b¯sed on dhll ¯eed;ng followed by criml:sed hay
or |tr|w mulch. These fetes should be doul~ecl ~f seed is I~oldcast end should be increeled
by .50 percent if the seecl~ng iS done us,ng ¯ I~*lhon D~dl o~ iS ¯l:)~ed through hy~euli¢
seeding. Hydrauli� seechng may be substituted for drdl;n9 only where slopes ere steeper th~n
3:1. if hydraubc ¯eedtng iS used, hydr¯ubc n%dctUn9 should be done s¯ ¯ separate operabOrl.

b See Tal~e 3-4 fo~ seeding datel.

Crested wheatoress should not be used on slopes ¯teel~’ than 6H to IV,

If site i¯ to be irrigated, the Uansltk:~ twf ~ rate¯ sho~kl be dout)~ed.

Could ¯ubetitute 0.5 I~ PLS of Blue 0r~na fo~ the 2.0 IN PLS of Vavghn Ik:le~tl 0rims,
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SURFACE ROUGHENING

Definition

2Provide 8 rough soil surface with horizontal delOq)ssiort$ created by ol3eratiflg II ~la~e orOth~ suitable ,n~emenl on the cOntOur. Or by leavlr~ sJopes in a ro~ghene~ ¢Or~htK~t by not
Itrte-gradlng them.

1. To aid In seed bed Ixef:)aratX)n and esta~ishmen! of vegetative cover.

2. To reduce ~unoff vek~ty w~l Increase Infiltration.

3. To r~luce n~noff and wind emslon and Wovlde for sediment

F~gure 3-1 Surface Roughening
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MULCHING

Defin~
2

1. To prevent erosion by Wotectin9 Ihe ~ surface from ralndro~ knl)act and reducing the
v~)c~y of overlr~l flow.

2. To foster tr~e g .n~lh of vegetahon by Incmas|n9 avilble rno~ture and IxovidinoInsuiabon aOa~ns~ extreme heat w~l �ok:l.

Figure 3-2 Mulching
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From: V~rginia Soil and Water ConservaM:xt Commi~ 19e5

Figure 3-3 Orientation of Blankets, Netting and Matting

Urban Drainage and Fkx~ ~ ~
9-1-92
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F~gure 3-4 Installation of Blankets, Neffing and Matting
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4. SEDIMENT CONTROL

The installation of sediment entrawnent and control facilities has to begin before major land

dJstrubance activities begin on a �onstr~ction

Sediment control will be site sl:~ecihc end Scan include vehicle tracking controls; sod buffer strip8

around the lower perimeter of the land d,sturbance; sediment bemers, filters, d;kes, traps or

sediment basins; or a �ombination of any or all of these measures.

Sediment Controls must be constructed before land disturbance takes p~0ce. Eorthe~ structures

such as dams, dikes, and diversions should be mulched within 14 days of installation, Earthen

structures tt~at are expected to remain in place for mote then one year must be seeded

Dams must address stable embankment design end water rights considerations. Consult with the

State Engineer’s OflRe on these ro<luirementa prkx to constructing any dim.

4.1 Vehicle Trackip,,

Wl~erever constructioft vehicle8 enter onto paved put~ic ~ood8, provisions must be mode to prevent

the transport of sediment (m~l and dirt) by runoff or by vehicles tracking onto the paved surface.

For sites greater than two (2) acres, I stat~lized vehicle tricking control must be �onstmctad {see

F~ure 4-IA). Whenev~, deemed necessary by the city or county of j~riedictiort, waeh ricks shall

be installed to remove mud and dirt from the vehicle and its tires before it enters onto pul~ic roods

(see Rgure 4-! B).

Whenever sediment is uansj)orted onto o public rood, regardless of the size of the site, the rood

shall be cleaned at the end of each day. Sediment shall be removed from roods by shoveling or

sweeping and be trensported to I controlled sediment disposal area. Street washing shall not be

allowed until after sediment is removed in t~is manner. Storm sewer inlet protective measures
ehouid be in place at the brae of street washing.

9-1-92
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L4 2 SIoDe-Lenath snd Runoff Considerstionl

Cut-end-fill slopes must be des~ne~l end �onltr~cted

c~s~derati~ of ~e ~ngth a~ st~sl of

groundwater cond~(~l I~ ol~

excessively will require additional ~

gu~dehnel should assist s~te ~a~s I~ ~an revmw~s ~ ~1~ ~ ~te ~n:

1. Rough soil s~aces ~ ~f~ed o~ ~ s~es ~ ~ (~ 3.1).

2, Tem~aW div~s~ d~es

stee~ slo~s. ~ hill--s

~vers~ dikes ~ tins (~ 4.2.3)

2S2L > 2.~

L -

~n~. ~ t~ ~ ~ (~ 4.2.4).

to md~e off,re ~t ~s~ ~ ~ r~ ~ ~s (~ 4.3).

4.2.1 Slooe Diversion Dike. A ~IW

~rpendicular to ~ slo~ a~ ~ ~igh~y to wovi~ drai~ alo~ ~ ~. T~

diversion dikes can ~ constm~ by excavati~ of a V-~a~ ue~h ~ ditch I~ ~~ of

t~ fill ~ ~ downslo~ side of ~ cm. A design of

Figure 4-2.

~1-92
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There ere two t~/~es of temporary slo~e diversion dike:

I. A diversion dike lo~ated at the top of ¯ slope to diverl upland runoff ¯way from the
d,sturbed area. The 01¯charge from und,sturbed or previously-developed upland areas

collected by these diversion d,kes may be directed to a permlnent channel or temporary

channel diversion (Section 5.2).

A diversion dike located it the base or m~lslope of a disturbed ere¯ to divert sediment.

laden water to o sediment trap or basin. The discharge from these diversion dikes may

be directed to ¯ temporary sio~e dr¯in Or sediment b¯sln.

4.2.2 Roads and Roadside Swal;;. The drainage system provided for reed¯ will define to some

extent the length end area of md,v~ull slope segments within the disturbed ¯re¯. A number of

smaller hilislope segments will be created by construction of roads. These areas will require Me¯ion

control es described in Section 3.4, and sediment controls dependent on the size of up¯lope

tributary we¯ (Section 4.3).

For road areas that Me not Paved within 30 days of final grading, Ind have not received early

application of rGadbise (Section 3.4), rough-cut s~reet controls Should be used. These Me rtmoff

barriers that ere constructed at intervals down the ro~d. The barrier projects perpendicular to the

longitudinal slope from the outer edge of the ro~ds~de swale to the crown of the road. The

Me positioned alternately from the right and lefl sk~e of the road to allow construction traffic to Pass
in the lane not barred. The design and spacing of temporary rough-cut road controls ere shown on

F~gwe 4-3.

4.2.3 Terracir)fl. Sediment can be cont~’olled on slopes that are particularly steep by the use of

terracing. During grading, relatively flit sections, or terraces, ¯re created and separated it intervals

by steep slope segments. The steep slope segments are prone to erosion, however, and must be

stal~iized in some manner. Retaining walls, gibions, cribbing, deedm¯n ¯nchor~, rock-filled slope

mattresses and other types of ¯oil retention systems ire available for use. These should be

specified in the plan end installed according to minufscturer’s instructions.

~. There ¯re certain instances when runoff must be directed down I slope within
the d;st’urbed area. A temporary slope drain can be used to protect these hillsiope areas from scour

¯nd additional erosion. A number of alternative designs and materials can be used for a slope drain.

These are illust,’steal in ROutes 4-4A and 4-4B.

9-1-92
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The sizing of temporary slope dra;ns must be defined but do not need hgorous hydraulic on~ly|ll.

Criteria for siz,ng Ire given in the design criter~l. The d~scharge from III slope drlinl 111Ull be

d,rected to ¯ stabilized outlet (Section 5.3).

~3 Sed;ment Entrsoment Facili|isl

Sed;ment entrapment facilities are necessary to reduce sediment diach~ges to downstream

properties and receiving waters. Sediment entrapment f~cilities include straw bale barriers, lilt

fences, so~l filter strips, sediment traps and sediment basins. ]’ha type of Sediment entrapmen!

facility to be used depends on the tributary area, basin slope end slope length of the upstream area.

Table 4.1 s~nmanzes the recommended maximum tril~Jtary leas¯, slope lengths and elopes fo~ five

types of sediment entrawnent f~cililJea.

All runoff leaving a disturbed Ires shall Pall through ¯ ~diment ~ntrapment f~ciliW before it

the site and flows downatrllm,

Sediment Entrap)merit Facility Umitatio~,o

Sediment ~r~l)utary Allowable Maximum
Centre# Tributary Tributary

Sod ~ St~l n/a 50 6:1 (17%)
Straw Bale Barrier

0.5 150 2:1 (50%)or ~h F~ pe¢ ICX)

Sediment Tr~ 5.0 nla el¯
Sediment 8a~n n/a nla nil

For small sites I sod filter strip may be ads(lust¯ Wovided the limits for tributary Ilope are

exceeded and the flow is not concentrated. Sb’aw bale barriers or silt fences may be ule<l for

somewhat larger areas depending on the up¯lope drainage area. When the tributary area is ~

than five acres but greater than that allowed for straw bale barriers or silt fences, runoff shall

collected in diversion swales and routed through temporary sediment t~aps.

9-1-92
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~3 1 Strew Bible Barng~. Straw bales c~, be I~aced ¯t the I~se of a hillsJope to Ic~ Is ¯ sediment

bemer. These are no( recommended for u,= within ¯ Swale or channel. Straw bales are temporary In

nature and may only perfon’n for a period of weeks or months. Proper re¯tell¯boil and rrmintermnce is

necessary to ensure their performance. G~Vtance on design and in,~ellatmn of strew I~les is given o~

F~ures 4-SA and 4-SB.

~. A silt fence is made of e woven synthetic mater~l and IK:I$ to f~lter runoff. Slit fence

can be placed as a tempo~ry bemer at Ih~, base of ¯ disturbed am¯ but is no( recommended for use in ¯

channel or swale. The material is durable rand will Its1 for more than one season if properly instsiled and

maintained, Sill fence des~n ¢hleria, �ond~’clion lechnques, and example ¯l~ications ¯re shown

Figures 4-6A and 4~8.

~,,~-~. Vegetated filter strips ~r,I Io cause deposilk~l of sediment within th~ Mill ~f

vegetslion. Buffer strips of natural veget¯!lon can be left el the lime of Me grading, or can be �~elled by

using tOOl. A clense ground cover Is nee¯scarY or runoff will ¢ben~el~te within the area. A minimum

wiolh of 20 feel I~ recommended.

4.3.4 Sediment Tre_~. A se(liment Irap I~ l lemporery struclura that is el¯signed to fill with secllmenl. A

lecliment Irep can be �onslrucled by either excavating below gre(le or buildiftg ¯n embenkment 8c~ol, s

swale. Excav¯led traps prone Io failure than emblnlunents. No pipe is used at the ouUel, as in
¯ sediment bean, ¯nd ¯n of)en-cl~annel Sp~lhvay must be incluclecl in the �le~n. A minimum of e00

cubic feet of storage volume musl be IXOV~ed for e¯ch tributery ~¢ra. A ge~erallzed design for II

~diment Irap L~ IXOvlded on Figu~ 4*7.

4.3.5 Secliment B~T, in.~. AraIs draining m~)re than five ~ rnu~ be touted through ¯ sediment basin.

A leml>orary l~,N:limenl basin is ~ in Figure N ¯nd is similar Io II permanent retention1 ~ ~ in

Figure 6.1 bl the SD’ucfLr~/BMF~ dr¯plat,

If the ~te is to include ¯ stormwater qualttf or flood detent~ basin, the pemmnent detention facility may

be ~ ~ the temporary .~:~iment basin, l~’OVided the outlets ¯re modirKN:l upOn ¢omplelJoft for ~

purpose (Figure 6-2 in the ~lruct~al BMP~ cJl¯pler). Such pem~nenl detent~o#l facilities st’~ll be

re~orad to �le~gn gra~es, volumes, lind c~nfiguralions I~er Me development is completed ¯nd the

Temporary sediment I~s~ns s~all be destined to prove¯ ¯ minimum 900 cubic feet of sediment storage
j~ ._volume per tributary acre. and a minimum of 900 cubic feet of runoff s~or~ge volume per tributary acre

Rev. 3-1-94
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(i~e., I total of 1800 cubi� feet per Icm). The outlet from a sediment basra should be designed to empty

the runoff storage volume in no less than 12 hours. The basin’s length shall be no less thin twice the

basin’s wK:lth. The innow structures at the entrance of the basin s~ould be designed to dissipate billow

energy Ind to sl:xead the flow so as to achieve uniform flow Ihroughout the basin’s width.

¯ 3~6 Examole Oesian: Sed*ment Bi~q

Given: Tributary Area - 10 lores

Required: Minimum Sediment Storage Volume ¯ 10 ictus x gO0 cubic feet per ~c~1

The dimensions of the sedimenl saorage iml w~lJ be determined by site conditions. In this exlml~e, if ¯

depth of 3 feet is selected, I 75 feet long by 40 feet wide area will provide the required 9000 cubic feet of

sediment Morage volume.

Required: Minimum Runoff ~orige Volmlle ¯ 10 I�es x ~00 ~1~ feet per ~

¯ 0.207 lore-feel

The runoff storage volume is designed to be located vetli~lly Ibove the sod¯merit storage vohmle. In

this exlmple, tn~ 1 4.inch dilmeter riser with the design pond mix¯mum water surf¯�~ elevation being

two-feet ¯beve the sediment storage level. From Figure 6-3 of the ~trvctw~/BMP~ rJ~lpter, using ¯

¯ urchlrge deplh of 2.0 feet Ind I runoff storage volume of 0.207 ¯~re-feet, it is clelermined ttmt 1

squire inches of outlet ¯rei is required for elch row of outlet holes in the riser. From Figure ~-2 of I1~

Strvcf~,~’~/BMPs chapler, it is determined that either eight 1/2-inch dilmeter holes or ~ l-¯net1 holes per U
row hive I total Iml of 1.57 square inches lind thit these rows Ire spiced verlic, slly four indies ¯pit1.

Sele~ing 1/2-inch holes, this means that the riser will hive s~x rows with eight 1/2-inch holes per row
U

over I hvo-foot height. The uppermost tow will be four inches below the top of the riser Ind the

row will be two feet below the top of the riser. The lowest row corresponds in elevation to the top of the

sediment storlge level.

See Figure 4-9 for guidance on the locations of baffles to make length-to-wio’th ratio 2:1 o~ greater. See

Figure 6-1 in the Storrnwater BMPs chapter for guidance on embankment end emergency spillway
j

design. ~ -- ~

Rev. 3-1-94
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VEHICLE TRACKING CONTROL

I~

Note: Only aR~,ab~e ~, Me8 groste~ than 2 acree Jn IJze

F~ure 4-IA Temporary Vehicle Tracking Control
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VEHICLE TRACKING CONTROL

A stone stabilized ~ iocatecl at points of vehicular ingress and ogress on ¯ �O~tructJon
site oqu~pf:~l w~m a concrete wash rack.

Note: O~ly nee<:l~ when r~luired by local City 04’ County of jurtsdict~l. May be
from use ~f no wate~ SUl~y ,8 aviuiab~o.

VEHICLE TRACKING CONTROL WITH WASH RACK                     .

D~Ilil of Wash

From: Virginia Soil ~n~ W~ler Co~s~v~on Comrnlsslo~,

Figure 4-1B Temporary Vehicle Tracking Control W’~h Wash Rack
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Rgure 4-2 Temporary Diversion Dike
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From: ~ Coup, C~ De~anme~ of Er~onmen~ Oua~, ~Se~

F~gure 4-3 Rough-Cut StTeet Control

,..- -~
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TEMPORARY SLOPE DRNN

Derm~tJo~

To temporarily (x)nduct concentrated stoffnwater runoff safely down the face of ¯ �~ O~ ~
mope w~o~t caus,r~ eros~o~ pco~erns o~ ¢x below t~e s~pe.

DRAIN

<10.0             24"

From: Virginia Soil and Wate~ Conserval~)n Commission, 1985

F~gure 4-4A Temporary Slope Drain
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TEMPORARY SLOPE DRAINS

Figure 4-4B Temporary Slope Drain Applications
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,,

STRAW BALE BARRIER INSTALLATION

1. Excavate the trerK~h. 2. Prate and stake straw bales.

2

- .~.,.~’:

excavated soil,

From: V’~ginia Soil and Water Conservation Commission, 19e5

Figure 4-5B Straw Bale Barder Installation
~ ..~,____ .,~

Urban D~a~nage and Flood Contn~ O~nct
~-1-92                                                                                                    ~
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Silt Fence Applications

F~gure 4-6B Silt Fence Applications
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TEMPORARY SEDIMENT BASIN                                                    1

A temoorary basin wffh a 0o,’~o~led stormwater release structure, formed by o0nstnJcting
embankment of com~acleO sod across a Or"nageway.

To ~letain sediment-laden funolT horn disturbed ~’eas long enough Io
sed~fnen! m ~etUe

Figure 4-8 Temporary Sediment Basin

U~ban D~a~age ar~l Roocl Conlm~ ~                                                                                         ~
9-1-g2
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BAFFLE LOCATIONS IN SEDIMENT BASINS

2

Sheets of 4’xS’xt~"

square or

ground.

Fro’n: F-r,W’onmer~ Protec~

Figure 4-9 Baffle Locations in Sediment Basins

9-1-92
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5. ORAINAGEWAY PROTECTION

At times construction Ictivit~es must OCcur adlacent to or within I drlinagewly. ~

~cur~, ~ttom led~ment~ w~ll ~ d~stu~ed and trans~ned downltream. T~ goal of t~

is to m;nim,ze the movement of sediments resulting from c~str~ti~ ICtivitiel ~at take

with,n any drainageway. Tem~a~ flcil~ties can ~ installed to dive~ f~wing wirer Ir~ I~h

ie~ment-ge~rating c~tr~t~ Ictivitiel within

S~ conlt~tion Ictivitiel within ~ w~terw~y ~re Ih~ rived, namely I few h~rs in duration,

ire minm in nature. These Ire ~cally Isl~iited with mlintenlnce of utilitiel I~ I~lim

1. C~lt~t~ ~h~l Ih~ld N kept ~ of I wate~ly to ~ mlximum

diverli~l, muir N tlken to itlbilizl t~ ~ Irel du~ng c~l~ct~ to
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statistcal foundation for Figure 5-3. The designer of

construction contractor must recognize that the design flows taken from F~gure 5.3 are for sediment

control and not )ob-site protection from large runoff events, since these flow values Ire not

re~)resentative of major or minor floods. However, all temporary channel diversions shall be sized to

convey no less than the flows provided by Figure 5-3. Since each construction project is unk:lue, it

~s recommended that the contractor consider the use of larger temporary water diversion facilities to

Protect the job lira from higher runoff.

While Figure 5-3 suggests minimum design flows for April through September, the chances of high

runoff decrease substantially during the monthl of October through March. During the~e months,

much of the precipitation is snow that produces snowmelt runoff rates that are low when compared

to runoff from rainstorms. AS s result, it is suggested that temporary channel diversion structures

for Droiects scheduled to be Performed end com~let~.~ during October through March be designed to

carry ~ than one-hal/of the flow values taken from Figure 5-3.

5.2.2 Stability Consideratioq|. Temporary Channels are not likely to be In service long enough to

establish edecluato vo~tetivo lining. Temporary charms/diversions must be designed to be stable

for the design flow with lho channel shear sUosI less than the critical tractive shear stress for the

channel lining material. Unlined channels Ihould not be used unless it can be demonstrated that In

unlined channel will not erode duhng the design flow. Table 5-

materials for a range of slope and flow depth. Table 5-2 gives Mannings ’n’ values for lining

materials. Design procedures for temporary channels are doscribecl in detail in the Hydraulic

Engineering Circular No. 15 published by the Federal Highway Administration. The methods

Presented in this section are greatly simplified and Mo bleed on information developed using only

the most commonly used erosion control

5.2.3 Exemole: Temnorary D~version Desic;~. A I~nplified method for designing a non-erosive

channel i/given as follows:

Using the tributary area A (in acres) determine peak flow according to F~J~I 5-3.

9-1-92                                                                  !
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A permit is required for placement of fill in S waterway ur~der Section 404 of the Clean

Water Act. The U.S. Army Corps of Engineers h~s issued nationwide general permit

Number 14 for M~nor Road Crossing Fills. This is defmed el placement of less than

200 CUbiC yards of fdl material below the plane of ordinary high water. The local off~ce

of the Corps should be contacted about the reQuvements for obtaining I 404 permit.

The city or county of jurisdiction should also be consulted and can provide assistance.

A further d=scussion on the need for 404 permits is included in Section 2.

D~n4~e, of this

3. Wher~ever feasible, use a temporary water diversion (Section 5.2) to bypass the work

areas when work takes place within a channel itself.

4. Whenever Possible, construct~)n in a waterway should be =e(luenc’~d to begin at the

most downstream Point and work Wogressively upstream snaffling re(~uired ch~nne~

and grade COntrol facilitieS.

5. Complete work in Mn~ll segments, exPo~ 8s little of the channel at ¯ time es

6. Where Pos&ible0 perfoml

5.2 Temz)orarv Channel

Limiting Construction ~ctivities within ~ctively-fiowing water

movement downstream from these activities. This can be done by using a tomlxxary diversion

facility that came= water around construction activities taking place within

Permanent drainage chanrmls should be constructed at the e~diest Possible stage of develol)ment.

Temporary channel diversions should not remain in place for more than two years prior to remov~

or replacement by permanent f~cilitle=.

5 2.1 Temporary Diversion Sizing. Figure 5-3 must be used to detewnine the ~ deign

discharge to size temPorary diversions. The two curves in Figure 5-3 were develoged using

monthly peak flow data for the months of April through September collected at 17 watersheds

within the Urban Drainage and Flood Control District. Data for these watersheds were collected

¯over periOdS that ranged from six years to eleven years and, as I result, provide re=sonab~                     r~ ~

9-1-92         !Ud~n ~in~e ~nd ~ Co~ O, tmct                 .
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statistical foundation for Figure 5-3. The designer of ¯ temporary diversion facility and the

construction contractor must recognize that the design flows taken from F~gure 5-3 are for sediment

control and not job-site protection from large runoff events, since these flow values are not

representative of major or minor floods. However, ell temporary channel diversions shall be sized to

convey no less than the flows provided by Figure 5-3. Since each construction project is unique, it

is recommended that the contractor consider the use of larger temporary water diversion facilities to

protect the job site from higher runoff.

While Figure 5-3 suggests minimum design flows for April through Septomber, the chances of high

runoff decrease substantially during the months of October through March. Du~ing these morlths,

much of the precipitation is snow that produces snowmelt runoff rates that are low when compared

to runoff from rainstorms. As I result, ~t is suggested that temporary channel diversion structures

for oroiects scheduled to be oer/ormed end �omolete~l during October through March be designed to

carry ~ then one-half of the flow values taken from Figure 5-3.

5.2.2 Stability Consideratior-. Tempo~lry channels are not likely to be in service long enough to

establish ede(~uete vegetative lining. Teml)Orary channel diverllons must be designed to be stable

for the design flow with the channel shear stress less thin the critical tractive shear stress for the

channel lining material. Unlined channels should not be used unless it can be demonstrated that in

unlined channel will not erode during the design flow. Table 5-1 gives allowable channel lining

materiels for a range of elot)e and flow depth. Table 5-2 gives Mannings ’n’ values for lining

materials. Design prOCedures for temporary channels are described in devil in the Hydraulic

Engineering Circular No. 15 published by the Federal Highway Administration. The methods

presented in this section are greatly gJmplified and are based on information develolDed using only

the most commonly used erogkm �ontrol materials.

5.2.3 Examole: Temoorarv Diversion Desio,,~, A simpl;fiecl method for designing a non-erosive

channel is giv~ as follows:

Using the tributary area A (in ~’ms) determine peak flow according to F~gure 5-3.
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Determine depth of flow, one foot maximum for flOWl less than 20 cfl and thre~

maximum for flows less than 100 cfs. (Fk:)wl in excess of 100 cfl Rid be

¯ccor~lance with the Me/or Dr,,nage Sect~n of the

Stag Three:
2

Determine channel slope based on existing end proposed site �ondibons.

Select lining materiel from Te~ 5-I.

Determine the channel geometry end check the �¯peclty using M¯nnino’l E¢luation and th4

"n" value given in Table 5-2. The Ite~pest ~ elo!)e allowable for a temp~ary chlrmel is

two horizontal to one vertices (i.e., 2:1 ). It |1 euggvs~d that the design for temporary bypeM

channels include an Iddibonal 0.5 f~! of freM)oMd.

5.3 Outlet Prot~’tiofl

To Protect adjacent downstream properties from erosion due to concentrated flows, ¯ stable outlet

or channel is necessary. If there is no stable outlet, one may hive to be constructed. In rmu of

constructing a temporary or permanent outlet to the Itorm drelnagew¯y lyltlmo teml)otary total

retention of the runoff from ¯ 24-hour, 100-year storm may be provided. Writte~ aC~)~oval by the

local city or county must be obtained for total retention of Itormwltar.

The outlets of slope drains, culverts, sediment traps, end sediment basins must be protected from

erosion and scour. Outlet protection should be provided where the velo<:ity of flow will excl~:l the

maximum permissible vek:)c~y of the material where discharge occurs. This may r~e the use of

a riprap apron at the outlet location. Design guidance on gutter protecl~m is provided on

Figure 5-4.

Check dams can be used in ditches or swales end downstream of the outlets of temporary siof)e
drains, culverts, sediment traps, and sediment basins. Check dims reduce the vek~ of                      r~

9-1-92
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concentrated flows a-J trap sediment eroded from the upstream ditch or swale. They are not I

primary led*mint trspt"no facility and are a temporary flow-control structure.

Check dims may be uaid under the following COndit~s:

¯ In temporary Or permanent Iwales that need protection during the establishment of

~reales

¯ In parma."nt ¯wales that need protection prkH’ 10 installation of a non-erodibla lining

¯ in tamper ~ry ditches or swale¯ that need protection where construction of S non-

Modible tt÷,n0 is not I)recticabie.

Check daml should be constructed of four- to six.inch angular rock to I r~lximum height of two-

feet. The center of t~,� top of the dam should be six-inches lower than tha aides to concentrata the

flow to the channel c~nler. Where multiple check dams are used, the top of the lower dam should

be at the sam¯ topographical elevation as the toe of the upper dam, Croll-sectionl of I loose-rock

check dam and the sp~cing between s series of check dams are illustrstad on Figure 5-5,

Sediment that �ollect.~ behind a check dam shall be removed when the sediment reaches the

Spillway level. Check dams constructed in permanent swales should be removed when perennial

grasses have become =stablished, or immediately prk~ to installation of a non-erodible lining. All of

the rock and Iccumuldled sediment should be removed, and the area seeded and mulched, Or

otherwise stabilized.

5,4 Inlet Protectlo~

All storm sewer inlet~ which ere meda operable during construction must be protected to prevent

sediment-laden runof~ from entering the conveyance system without first being filtered Or otherwise

treated to remove ser~;ment. A number of alternate inlet protection designs are available for use as

shown on Figures 5-~ through 5-12.

Inlets may be tampor#~ily blocked to prevent sadiment-leden runoff from entering storm

Inlet protection meas~ras may be removed after upstream disturbed crees are stabilized.
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Table 5-2
Temporary Channel Design Criteria
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¯
I I

TEMPORARY STREAM CROSSING

A temporary structural span insta~;e~ ac~’oss a flowing watercourse kx use by constn~-t~on

2
tra~. Structures may mc|u0e I:mOges. mural p~pes or p~pe arches.

To stabilize stream cro~ngs 8n~ reduce orosion c~eated by construction tm~c.

- Sank-Full flowCoa~ l~gregato
~,’2 I:)iame~er of ~ 6" Deep Fi, Covered by~x 12" Wh~he~e~ is
O~te~ Large Angul~ Rock

ELEVATION                           3

’
Topof

PLAN
From: Vu’ginia ~ ~n~ Water Consenrat~on Comrnis~ 19~

F~gure 5-1 Temporary Culvert Stream Crossing

r
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O
I I

TEMPORARY STREAM CROSSING

A temDorary at-grade stream ctoss~ng installed across a normally dry watercourse lot use by
construc~on traffic.

2

To stabilize stream crossings and re<~Jce erosion created by �onstnJcti~ Itali�.

5’ max.
..~-,~ ,~_~..~,,~,..~ bank height =..~,- :~,~.Slmam Channel

~
~,~.,

,

2

"!, pea~ storm, wimo~ overtof~ng.
.... ,~,,¥~, ,u~ um mcew~ng stream ct~nnel. ::iee VoL II. Major Drainage, Seclio~ 5.3

F~gure 5-2 Typical Ford Stream Crossing
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2
ADJUSTED TRIBUTARY AREA VS, 50 PERCENTILE COMPUTED OUTFLOW

Figure 5-3 Temporary Diversion Facility Sizing Nornograph for Denver Region
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OUTLET PROTECTION

Structuralh/ lined aprons o~ other acce~al~e ene~/ diss~t~ng devk::es placed at the ou,ets
of l~pes o~ pave0 channel sec/x)ns.

To pn)ver~ scour at ston’nwatt.r ou,ets w~l to minimize lhe ~ Ira’ downstream ero~m
by roOucin~ t~e velocity of concentrated storrr~vat~ flows.

From: Urban Drainage and Flood Con~ol ~ 1969

F’~ure 5-4 Outlet Protection

9-1-92
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ROCK CHECK DAM

From: V~ginia Soil wx~ Water Conse~va’don Commiss~ lg~5

Figure ~5 C~ D~

U~n ~ ~ ~ ~ ~
~1-92
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Rgure 5-6 Inlet Protection - Straw Bak~
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INLET PROTECTION

Derm~on
A sediment filter o~ an excavated impour~ing a~a atour~ I storm o~n 0top In~ o~ ¢u~inlet.

To reduce ~:liment from entering storm drainage ly~t~ ~ to ~ stabilizatio~ o~

From: Washington State Deparlme~ of Ecolor/. 19~1

F~gure 5-7 Inlet Protection - F"~er Fabric

UC=an Dra~’~ge and Roo~ ~ ~
9-1-92
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:’
INLET PROTECTION

A sediment fi~te~ or an excavated impounOing area around ¯ storm �lrain dro~ inlet or cu~o
inlet.

To r~luce sediment from entenng storm dra~rtage systems ~ to I:x)mvment stab;l~zatlon of

’2
Gravel Rlt~                                                   3
(Graded Gravel with 1.5" max. aOgmg~u~ size)

Runoff Water Overflow ~ WaW

2" x 4" Wood Stud Cu~o In~

This method of inlet Wotect~ is al:~icabie at curb inlets where In ove~:;w ~lity
tB necessary to prevent excessive poncling in front of tt~e struc~e.

Note: A/temate cle~n could utilize grav~ Bled bag~.

From: V~ginia So~I and Water Conse~atJon Commission, 19e5

F~ure 5-9 Curb Inlet Protection - Block and Gravel Filter

U~oan Drainage ar~l Rood Cor~ ~
9.-1-92
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F~gure 5-10 Drop Inlet Protection - Block and Gravel Filter
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INLET PROTECTION

A sediment filter ot an excavated impour~ling Ima around ~ storm ~raJn drop inlet of cu~o
inlet.

To re<~u~ s~limen! from ente~g sto~n drainage sy~tem~ ptfi~ to pemlanent St~bilizitioft Ot

R0056985



F’Kjure ,5-12 Inlet Protection - Excavated Drop Inlet Sediment Trap
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6. MATERIAL STORAGE

Materials are sometimes used at a construction site that Wesent a Potential for contamination of

ltormwzter runoff. These include fuel, oil. lubricants, plintl, Iolventl, concrate-cunng comPounds
and other liquid chemicals such as fertilizerl, herbicides and Pelticides. Practices that �In be used

to prevent or minimize to,,ic materials in runoff from a construction sits erl described in this

section.

6,1 Chemical and Petroleum Products Slorin

Areal It the conltruction life that are used for Itorlge of toxic mltsriais Ind petroleum productl

should be designed with In anclolure, container, or dike located around the I~rimeter of the Ilorlgt

area to prevent discharge of these materials in runoff from the construction site. These barriers will

also function to contain spilled materials from contsct with surface nmoff.

Melsures to prevent spills or ioakl of fuel, Oeer oil, lubricants, antifreeze, and other fluids from

construction vehicles and heavy equipment should be �onsi¢lerod to protect groundwater and runoff

quality. All equipment maintenance should be per/o~ned in o designated arla and measures, such

as drip pans, used to contain petroleum products. Spills of construction-relatsd materials, such as

paints, solventl, or other fluids and chemicals, should be cleaned up immediately and disposed of

~2 Wast~ Storw,-

Areas used for collection and temporary storage of solid or liguid waste should be designed to

prevent discharge of these materiell in runoff from the construction site. Collection sites should be

located away from the storm drainage system. Consideration should be given to covering waste

storage areas, fencing these areal, if necessary, to contain windblown materials, and ¢onatructio~

of a perimeter dike to exclude runoff. These measures may not be necessary if all waste is placed

immediately in covered waste containers at the site end is otherwise controlled in an effective

manner. All waste should be disposed at an approved landfill.

9-1-92
Urban Dr~r~ end Rood Centred O~tn~t
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8. DISPOSITION OF TEMPORARY MEASURES

All teml:)Orary erosion and se~0ment control measures shall be removed and disposed within 30 dnys

after f~nal site stebilizat~o~ is achieved, o~ after the tem~ra~ measures Ire ~ ~ ~,

whichever ~curs earliest. ~ as auth~iz~ by the ci~ ~ �oun~ of ~al jurisd~. ~r exempt,

a s~te �~taini~ only ~ ~ild~ng will have tem~a~ erosion c~t~ ~a~e~ ~oved ift~

~ilding con~tr~t;on is ~plete ~ final ~ndscaping il ~ placl. ~a~ eroli~ ~tr~

measures may N remo~ fr~ a �~mercial �~tmcti~ si~e ~ resident~l luNivi~ ~ly

so;l ~rea~ resulting fr~ t~ d’s~sal of tem~ra~ ~asures ~st ~ ret~ to final ~an

T~ ~ofossi~l E~i~ Wearing the eroli~ l~ s~imonl �~ ~ s~ll su~

t~ narrative rl~ I ~ule of rl~vll dates f~ tem~ �~tr~ ~ll~i. T~

should ~ c~sistent ~ key �~str~ti~ items l~h ll lU~t ~vi~, f~l lta~it~ of

9-1-92

R0056988



JV
EROSION CONTROL

DRAINAGE CRITERIA MANUAL |V.3l

O

7. UNDERGROUND UTILITY CONSTRUCTION

The construction of ur~erground utiltt~ lines that ere not eaeml)led |se~ Sectk)n 1.3.4) Sh~ll be

sublect 1o the following cr~tef~l:

1
1. No mote than 200 feel of trench are to be ooened at one time (lo¢ll ¢dtefls may be

2more r~str~Cti~).

2. Where consistent with Mfety I~�1 sl~ace cons~deretionl, exclveted materiel IS tO be

I~eCad on the ul~hiH side ot trenches,

3, Trench dewelering devices musl dilcha~ k~ e menner that w~ll I~ot I<lverNly effect

flowing streams, wlllands, ck~na~ systems, ot Off.Sill IXO~. Sill dewltlrlng

permit re<luirements should be discussed with the Colorado Del~Imen! of Hsal~h.

4. Provide sierra sewe~ in~l Wotectlon {Section S.4) whenever ~ ero~on/Y~n ~
oxcevetad material has the Imtent~l f~ e~tehn~ the storm �lr~mge system.

2

L

!

9-1-92            ~
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8. DISPOSITION OF TEMPORARY MEASURES

All temporar~r erosion end sediment control measures Shall be removed and diSpOled within 30 days

after final site stabilization is achieved, or after the temporary measures ere no longer needed,

whichever occurs earliest, or as authorized by the city or county of local |urisdiction. For example,

a site containing only one build,ng will have temporary, erosion control me¯sure¯ removed after

building construction is complete and final landscaping is in place. Temporary erosion control

measures may be removed from ¯ commercial corlstruction site or residential subdivision only after

streets ere paved and all arias have achieved final Itibilixation. Trapped sediment sad disturbed

sod areas resulting from the disposal of temporary measures must be returned to final plan grades

and permanently stlbilized to Wevent further so~l Moiler1.

The Professional Engineer preparir.g the erosiorl and sediment control plan shall submit, el part of

the narrative report, ¯ schedule of removal dates for teml>ornrv control measures. The schedule

should be consistent with key construction itMnl SuCh IS street plying, final Itab~lizstlon of

disturbed ¯real, or instal¯stag¯ of structural ItormwltM �O¯troll.
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L
9. MAINTENANCE

All temporary and permanent erosion and lediment Control Ix~ct~=e$ ah~ll be n~inta~ed

repaired by the owner during the construction phase as ned:led to assure �on~nu~ pet/om~nca of
~..

their intended function. Straw bale barnerl Or lilt fences m~y t~luire plriCXli¢ recdacement Ind aft

led,merit accumulated behind them must be removed and disposed of l~ODedy. Sed~t traps and

basins wil{ require period,c ~ediment removal when the design ator~ge level ia one-half full. A#

facilities must be inkoected by the owner or owner’s representative following e~ch heavy

Pre¢ipitatlo~ or Inowmelt event that relultl in runoff.

The PYofellionll Engineer preparing the erosion and sediment control pi~n shall lul)mit, II Nrt of

the narrative rai~x)rt. I IChedule Of plarlhed maintenance Ictivit~el for temporary and I)ermlnent

Italian and led=rnent control meaaUrel. The ichedule iho~ld be �oellJatent with the ~lvel of

maintenance ~l~uked for the control mellUrOl prol~:)~ed in the I)~n.

2

9-1-92
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APPENDIX A

MODEL ORDINANCE FOR EROSION AND SEDIMENTATION CONTROl
IRewsed August 28, 1991)

AN ORDINANCE TO AMEND THE CODE OF THE CITY (COUNTYI OF                       BY
ADDING A NEW CHAPTER RELATING TO EROSION AND SEDIMENT CONTROL, AND ADOPTING
BY REFERENCE THE PUBLISHED CRITERIA FOR "EROSION AND SEDIMENT CONTROL FOR
CONSTRUCTION ACTIVITIES* OF THE URBAN DRAINAGE AND FLOOD CONTROL DISTRICT, BY
ADDING A NEW CHAPTER, WHICH NEW CHAPTER SHALL BE DESIGNATED AS CHAPTER
OF TITLE ~ OF SAID CODE.                                                     ~

THE CITY (COUNTY| OF                             , ORDAINS;

Title ~ of the Code of the City (County) of                      , is Imended by
~/ding ¯ new Chapter ~. Grading and Soil Erosion Control, which shall read ¯l follows:

CHAPTER NO.

GRADING AND SOIL EROSION CONTROL

Section 1. Legislative Findings. The City Council (Board of County Commissioners) hereby
finds that excessive quantities of soil
development for non-agricultural uses Iuch es housing and commercial developments, industrial
¯ re¯s, recreational facilities, and roads. This erosion makes necessary costly repairs to gullies,
washed out fills, roads and embankments. The resulting sediment clogs storm sewers and ro~d
ditches, and la¯ves deposits of silt in streams, lakes and reservoirs and is considered ¯ significant
water pollutant.

Section 2. Purposes. The purpose of this Ordinance (Resolution) is to prevent soil erosion
and sediment¯sign from leaving construction sites that occur from non-agricultural development and
construction activities within the City (County) by requiring proper pcovisions for water disposal end
the protection of soil surfaces during end after construction, in order to promote the safety, public
health, convenience and general welfare of the community (County).

Any person who undertakes or is responsible for ¯n undertaking which involves earth
disturbance is ultimately responsible to see that soil erosion and sedimentation as well as changed
water flow characteristics resulting therefrom are controlled to the extent necessary to avoid
damage to property and to avoid pollution of receiving waters. Nothing in this Ordinance
(Resolution) shall be taken or construed as lessening or modifying the ultimate responsibility of such
persons. Nor do the permit requirements of this Ordinance (Resolution) imply the assumption of
any liability therefor on the part of the City (County). The standards, criteria and requirements of
this Ordinance (Resolution) are to be seen as minimum standards which are not necessarily
adequate to meet the highly variable conditions which must be covered by effective control
measures. Compliance with the requirements of this Ordinance (Resolution) may not, therefore, of
itself discharge such person’s responsibility to provide effective control measures.

Section 3. Definitions. The following definitions shall apply in the interpretabon and
~m~ enforcement of this Chapter.

9-1-92
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Ill "Accelerated sod erosion" - The increased migration and movement of so~l$ on ¯11 land
surfaces that occur as a result of man’s activities.

¯ The chief of the Department (insert department bile) of the City(2)
(County) or his duly author,zeal representative.

(3) "Certificate of coml~letion" - A signed written statement by I licensed war¯as)anal
engineer working fnr the ¯l~l~cant stating that all construction, ell earth disturbance
work. end ell permanent sod eros,on control measures were inspected by the engineer
and were installed in strict �omphance wath the approved plans ~ IpecificltiOnl.

(4) "City (County) Engineer" - The City (County) Engineer of the City (County) or his duly
authorized represent¯bye.

(5) "Earth ~isturbance" . A man.made chang¯ in the natural cover or topography of land,
including all grad,ng, cut and fdl. build.ng, paving and other ~¢tivities, which may result
in or contribute to sod erosion or sedimentation of the waters of the State.

(6) "Erosion". The process by which the ground surface is worn ewey by action of wind,
w¯ter, gravity, or ¯ combination th~eof.

(7) "Excavation" . Any ~’1 by which soil or rock is cut into, duO. quarried, uncovered,
removed, displaced, relocated, or stockl)iled, and also included &hall be the conditions
resulting therefront.

(8) "Filling" . Any act by which soil, rock or other construction mat¯dais ~re
stockpiled, dumped, or ¯ combination thereof onto the surface of the earth that may
exposed to rein or wind.

(9) "Flood plain". An ¯re¯ adjacent to a watercourse, which ere¯ is subject to flooding
the result of the Occurrence of the 100-year flood and which area thus is So adverse to
past, current, or foreseeable construction or land use as to constitute ¯
hazard to public health ~nd safety or property.

(|0) "Grading" . Any stripping, excavating, filling, stockpiling, or any combination ~f,
and also included shall be the land in its excavated or filled condibon.

(11) "Grsding permit" . A permit issued to authorize wo~ to be pea’formed under this
Ordinance.

(12) "Land use" - A use of land which may result in an earth disturbance, including, but not
limited to, sulxlivision, residential, commercial, industrial, recreational, or other
development, Ix)vat¯ and public highway, road and street construction, drein~ge
construction, logging operations, agricultural practices, end n~.

(13) "Limits of allowable erosion" - The natural or historic rate of soil loss.

(14) "Permanent soil erosion control measures" - Those �ontr~ measures which are
installed or constructed to control soil erosion and which ere maintained
completion of all grao,ng and earth 0isturbance activities.

9-1-92
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(! 5) "Person". A natural person, firm. corporation, partnership, or association.

(16) "Slope" - Slope of land measured in horizontal distance necessary for the land to fill or
rise one foot, expressed by horizontal (~lstance in feet to one vertical foot.

(1 7) "Stripping". Any activity which removes or significantly disturbs the vegetative ¯u~/ece
cover including clear0ng and grubbing operations.

(18) "Temporary soil erosion control measures" . Interim control measures which ere
installed or constructed and maintained whenever gred,ng or other earth disturbance is
to occur for the purpose of control soil erosion until permanent ¯oil erosion control is
off acted.

Section 4. Compliance with Chapter Required for Site Plan or Plat Approvei. No ¯ire plan,
plot plan, or plat shall be approved under Chapters      and      of this Code unless ¯aid site
plan. plot plan, or plat shill include ¯oil erosion and =’~,ment con--n’~r~-rol measures consistent with the
requirements of this Chapter and related lind development regulations.

~ectton 5. Compliance with Chapter Required for Occupancy. No cerlific¯te of Occupancy fo~
any building shall be issued under Chapter of this Code unless the applicant for uld
CerTiflcite of Occupancy lubmitl ¯ Certlficit’~e’e’~’~" Completion to the City {County) and laid
Certificate of Completion is approved by the City (County) Engineer.

Section S. Adoption by reference of Erosion and Sediment Con~’ol Criteria. There is hereby
&dopted by reference, is ¯ part of this ordinance (resolution), as if fully set forth herein, that certain
code cons0stino of the Published criteria of The Urban Drainage end Flood Control District, ~�lopted
by said District on               1991, effective on the ~ day of              , 1991,
known as "Erosion and Sed,ment Control for Construction Activities," published on

, 1991, which shall be known and referred to in this Ordinlnce (resolution) bythat name. The Inspector and the City (County) Engineer shall be guided by and ~hall apply the
cliteria contained in said coda in the administration of this ordinance (relolubon).

Section 7. Pennit~ lind Fee~.

(1) Permit requirement. Except as exempted by sections of this ordinance (resolution), no
person shall do any grading, stripping, excavating, or filling, or undertake any earth
disturbance, unless ¯ valid grading permit is issued by the City (County). Issuance by
City (County) does not exempt the parties from obtaining any permits required by State
of Colorado or the Federal Government.

(2) Permit application. A separate application shall be required for each grading permit,
along with plans, specifications, and timing schedules for all earth disturbance. The
plans shall be prepared under the supervision of a professional engineer licensed in the
State of Colorado experienced in soil erosion and sedimentation control methods ~
techniques.

(3) Application data required. The plans and specifications shall include in Erosion and
Sedimentation Control Plan and a Site Plan, which shall include and contain ¯11 of the
requirements of Section 1.4 of the "Erosion and Sediment Control for Constr,~bon
Activities’.

9-1-92
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(4) Fees. At the time of filing an application for a grading permit, ¯ non-refundable filing
fee of                                 Dollars $                Shall be l~k:l
to the C~ty (County) Treasurer. An additional non-refundable fee of

Dollars per acre of site area involved will be ¢hlr~KI for
plan review and s,te ,nspect=ons leith ¯ rain=mum fee of
Dollars $                   for Such review and inspection).

Section 8. Bond Requirement. A grading permit shall not be issued unseal the I~ermittee Ihall 2first post w~th the C~ty (County) Engineer a bond executed by the landowner and ¯ cOrporlte
with authority tO do business in this State II I surety, Or It the option of the City (County)
Engineer, secured by ¯ letter of credit drawn upon I bank doing business in Colorado, Or having I
Colorado correspondent bank at which such letter of credit may be collected.

The bond and letter of credit, whichever is used. shall be in ¯ form Ipproved by the City
(County) Attorney, payable to Ihe City (County), lnd in the amount of lhe Islimated total cost of
temporary Or permanent Io~1 erosion control measures. The total cost shall be estimated by the City
(County) Engineer or Building Inspector. The bond. Ind letter of credit, whichever il Uled0 Ihlll
include penalty provisions for failure to �omps¯l¯ the work on Ichedule II Ipecified on the grlding
permit. In heu of ¯ lurety bond or letter of credit, the Ipphclnl may fde with the City {County) ¯
cash bond Or other instrument of credit which gives the City (County) it least ~usl I~
Wotection, approved by the City (County) Attorney in the ¯mount equal to that which wo~dd be
Wovided for in the lurety bond Or letter of credit.                                                         2

Every bond end letter of credit Or other instrument of credit Ihlll Include ind every
deposit shall be made on the �onditionl that the permJttee shall comply with ¯11 of the I)roviaionl of

I "this Ordinance (resolution) and all of the terms and �ondJtionl of the grading permit, and ~
complete ¯11 of the work contemplated under the grading permit within the time limit II:)ecified in the
grading permit, or if no time limit is specified, within 180 dayi ¯her the date of illuln¢l of the
grading permit.

A bond and surety thereon, or letter of credit, whichever is used, will be released to ~PiNic~nt
four hundred ten (410) days after the Certificate of Completion has been approved by the City
(County) Engineer, provided the City (County) Engineer, after field inspection, is Iltiafied the work
completed under the grading permit il functioning as represented by applicant, or in the Ivlnl

n
defects are identified by the City (County) Engineer the applicant satisfactorily ¢o~ectl ¯11 the
defects Klentified in w,;iting by the City {County) Engineer and laid corrections Ire accepted in

Uwriting by the City (County) Engineer.

Section S. Extension of Time. If the permittee is unable to complete the work within the
sgecified time, It least ten (10) days prior to the expiration of the permit, a written rtqUtlt to the
City (County) Engineer for an extension of time shall be submitted setting forth the reasons for the
requested extension. In the event such an extension is warranted, the City (County) Engineer may
grant additional time for the completion of the work, but no such extension shall release the owne~
or surety on the bond or the issuer of the letter of credit, or the person furnishing the instrument of
credit Or cash bond.

Section 10. Failure to Complete the Work. In the event of failure to complete the work or
failure to comply with all the requirements, conditions, and terms of permit, the City (County)
Engineer may order such work as is necessary to eliminate any danger to persons or proper~ and to
leave the site in a safe condition and he may authorize completion of all necessary temporary Or

9-1-9~
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Permanent ¯oil erosion control measures. The permittee and the surety executing the bond or the
issuer of the letter of cred.t, or person issuing the ins(turee!! of credit or making the clsh deposit
shall �ontinue to be hrmly bound under a continuing obligation for the payment of all necessary
COSTS and expenses that may be incurred or expended by the C0ty (County) in causing Iny and all
luCh wo,k to be Gone. In the case of a cash deposit, any unused portion thereof ¯hall be refunded
to the Permittee,

Section 11. Denia~ of Permit. Grading Permits shill not be issued where:                                 2

(1) The proposed work would cause hazards tO the public safety and welfare; or

(2) The work as proposed by the applicant will damage any public or private proPerty or
inter/ere w~th any ex:st~ng drainage course in such a manner as to cause damage to any
Idlacen! property or result in the deposition of debris or sediment on any public wly or
into any waterway or create an unreasonable hazard to persons or proPerty; or

(3) The land area for which grading is proposed is lubject to geological hazard to ,the
extent that no reasonable Imount of correct,re work can eliminate or sufficiently reduce
settlement, slope instability, or any other such hazard to Pereons or proPerty; Of

|4) The fend area o~ which the grading is proposed may lie within the designated flood
plain of any stream or watercourse |not specifically design¯ted by the City (County) el

2
in Irel lubject to flood hazard), unless ¯ hydrologic report, prepared by I professional
engineer, il submitted to certify that the I~roposed grading will have, in his Professionll

|,,.~ opinion, no detrimental influence on the public welfare or upon the total development of
the wlterehed and is also consistent with flood plain ordinances and Federal Emergency
Management Agency regulations.

Section 12. Modifications of Approved Plans. All proposed modifications of the approved
grading plan must be submitted along with ill supporting materials, to the City (County) Engineer.
No work in connection with the proposed modifications shall be Permitted without prior Ipprovll of
the City (County) Engineer, approval for which may be issued if the applicant can demonstrate that
the modifications will provide soil erosion controls equivalent to, or better that the originally

fapproved soil disturbance plans.

Section 13. Responsibility of Permittee. During grading operations the permittee shall be /’1
responsible fix: U

(I) The prevention of damage to any public utilities or services within the limitl or grading
and along any routes of travel of the equipment;

(2) The prevention of damage to adjacent property (No person shall grade on land $o close
to the property line as to endanger any ecljoining public street, sidewalk, alley, or any
public or private property without supporting and protecting such property horn
settling, cracking, or other damage which might result).

(3) Carrying out the proposed work in accordance with the approved plans end in
compliance with all the recluirements of the permit and this ordinance (resolution);

~ (4) The prompt removal of all soil, miscellaneous debris, materials applied, dumped, or

I" -

otherwise deposited on public streets, highways, sidewalks, or other public

9-1-92
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thoroughfares or any other non-authorized offsite location, during transit 1o end from
the construction sfte, or otherwfse, where such spillage constitutes a public nuisance,
trespass or hazard in the determ,nahon of the C,ty (County) Engineer or a Can’t of
competent jurisd,ction.

Section 14. General Requirements.

(1) All temporary erosion control facilities and all permanent facilities intended to �o~trol
erosion of any earth d~sturbance operation shall be installed before any earth
disturbance operations take place.

(2) Any earth disturbances Shall be conducted in such a manner so as to effectively reduce
accelerated soil eros=on end resulting sedfmentation, end should not exceed the Mosion
expected to re:cur for the site in is totally undeveloped state.

(3) All persons engaged in earth disturbances shall design, implement, end n~intain
~¢ceptable soil erosion end sedimentation control measures, in conforrn~nce with the
erosion control technical standards adopted by the City.

(4) All earth disturbances shall be designed, constructed end completed in such = m4fmer
so that the exposed area of any disturbed land shell be limited to the shortest I)ossible
period of time.

(5) Sediment cause by accelerated soil erosion shell be removed from runoff water before it
leaves the site of the e~th distud~nce.

(6) Any temporary or permanent facility designed end constructed for the conveyance of
water around, through, or from the earth d.sturbance area shell be designed to limit the
water flow to a non-erosive velocity.

(7) Temporary soil erosion control facilities shall be removed end earth disturbance m
graded end stabilized with permanent soil erosion control measures pursuant to
standards end specifications prescribed in accordance with the provisions of the
"Erosion and Sediment Control for Construction Activities" and in accordance with the
permanent erosion control features shown on the soil stabilization plan approved by the
City (County).

(8) Permanent soil erosion control measures for ell slopes, channels, ditches, or any
disturbed land area shall be completed within fourteen (14) calendar days after final
grading or the final earth disturbance has been completed. When it is not possible to
permanently stabilize a disturbed area after an earth disturbance has been completed or
where significant earth disturbance activity ceases, temporary soil erosion cont~ol
measures shall be implemented within fourteen (14) calendar days. All temporary soil
erosion control measures shall be maintained until permanent soil erosion measures Me
implemented.

Sect~)n 15. Me~ten~nce Requirements. Persons carrying out soil erosion end sediment
control measures under this Chapter, and all subsequent owners of property concerning which Such
measures have been taken, shall maintain all permanent erosion control measures, retaining will,
structures, plantings, and other protective devices. Should the applicant or any of the subs4Kluent
property owners fail to adequately maintain the permanent erosion control facilities, retaining wells,
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Structures, plantings, and other protective devices, the City (County) reserves the euthoriW, after
propedy notifying the owner of needed maintenance and the owner faihng to respond to the City’s
(County’s) demand for such maintenance to enter affected property, provide needed m~intanance
and to charge the owner for the work performed by the City (County) or

Section 16. Minimum Design Standards for Erosion Ind Sediment Control. All erosion
control plans and spec,hcat~ons ’nclud,ng extensions of previously approved plans sMII include
provisions for erosion and sediment control in accordance with the "Erosion and Sediment Control
for Construction Activ,t,es’. Erosion control plans ere required on sites which ere:

(1) Five (5) acres in size or larger, and all sites smaller than five (5) acres if they ere I part
of a total development or subdivision that is larger than five i5) acres in size; or

(2) Any development containing 15 dwelling units;

(3) Where physical features have I cumulative effect end will create erosion I~oblems such

a. Steep slopes - 8-feet (horizontal) to 1-foot (verticll) or steeper,

b. Significantly erodible soils ¯ "K" in the universal soil loss Nuitio~ il greater thin
or equal to 0.25;

Section 17. V~ionces and Exceptkms.

 ermita ,h,, be ,equ ed for fo,ow :
(¯) Agricultural use of land zoned Igt~Ultt~ilo

(b) Grading or an excavation below finished grade for basements, footings, retaining
wells0 or other structures on plots zoned R1
size unless required otherwise under Section 16 ¯boys.

(�) A sidewalk or driveway authorized by e valid permit under Chepterl

(d) Gravel, Mnd, dirt or topsoil removal as authorized pursuant to approval of the
Colorado Mined Land Reclamation Board, provided said ¯pWovsi includes ¯n
erosion plan that meets the minimums Ipecified by this ordinance.

(e) Sites smaller than five (5) acres which are not ¯ part of ¯ larger develo~nent and
which constitute an infill of an established older development within the City.

(f} Where the City (County} Engineer certifies in writing that the planned wor~ and
the final structures or topographical changes will not result in or contribute to
erosion or sedimentation and will not interfere with any existing drainage course
in such a manner as to cause damage to any adjacent property or result in the
deposition of debris or sediment on any public way, will not present any hazard
to any persons or property and will have no detrimental influence upon the public
welfare or upon the total development of the watershed.
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(g} Even though no permits ere required under subsections [l}(a), (b), |el, (d), end (el
of this section, those operat,ons and construct;on activities which ere exempted
from obta,n~ng perm,ts must coml:)ly with the r~les end regulations cor~erning
grading end eros;on sl)ec~fied in this Chapter, end ~hall provide
�ontrols to retain so~l erosion on the construction Sill.

(2) Where it iS alleged thlt there il error Or misinterpretation in Iny order, requirements,
dec,s,ons, grant or refusal made by the C,ty (County) Engineer, the (chose
appropriate: Del:)Ut~. C,ty Manager. Manager of Public Works, Public Woeks Director,
County Manager. Cha,rman of the Board of County Commissioners) may appoinl ¯
techn,cal hear,ng board that shag have the power to hear specif,c applications end
complaints regar~J,ng the decis,ons of the City (County) Engineer and to determine if Ihe
decis,ons of the City (County) Engineer were based on I misinterpretation of the
reClu,rements of this Chapter and relerenced criteria. Whenever it is determined that
mtarpretat,on error was made. the case will be returned to City (County) Engineer,
along with the board’s recommendat,ons on how the Engineer’s decision could be
rood,had to made consistent with the provil3on¯ of this Chapter.

¯
In ~$ence of this, o~ ~othe~ sirnW~ al~l~e#ls I~o~ess, resort directly to r, ou.’t would be the
remedy, which may not t)e desired 85 # rn~ttet of Pohcy. If such pohcy is desired, Itowev~, it
is suggested it be ~oetted out Oy ¯uOstitut~ng for f2) #l)ove, tt~ following, or ¯ ~~uOsection:

Review of ~ny order, reQu#eme~to decision, gront or refusal made by the City (Cou~rFI
Engineer, ~nel �/aimed to t)e i/leg#l, ~ ~e I)y the Dr’strict Court I~er~uent to
Colorado Rules of Civil I~cl~utl.

The requirements of this Chapter ¯hell be enforced by the C~y18. InlpeCtion.
(County) Engineer. The City (County) Engmeor I~lll inspect the work and sh~ll require the ownor
obtain sorvK:as to provide ¯dequlta on-¯its inspection ¯nd/or compaction testing by I Io~i engineer,
approved by the City (County) Engineer, unless he determines that such inspecbon requirements
may be wiived due to the non-hazardous nature of the

Upon satisfactory execution of all approved grading plans and other requirements, the ~
(County) Engineer shall issue ¯ certification of completion. If the City (County) EngineM finds erty
existing conditions not as stated in any applicabon, grading permit or Ipproved plan, he may refuse
to approve further work until a revised grading plan which will conform to the exis~ng �ondition hal
been prepared and eWoved.

If the City (County) Engineer finds that eroded soils/re leaving the construction site, the ~
(County) Engineer may direct the owner(s) or his agents or his contractor on the I~1e by written
order to install any and all erosion controls that are deemed necessary to prevent said soil erol~:m
f~om migrating off site. It shall be the duty of the Owner(s) end his ¯gent(s) and contractor(i)
immediately to take all necessary steps to comply with such order end otherwise to take all
necessary steps to prevent such migration off premises or entering receiving waters. Delivery of
such a w~tten order by the City (County) Engineer to the owner’s agent or contractor shall be
deemend to be notice thereof to end binding upon the owner.
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Section 19. Enforcement. Notwithstanding the existence or pursuit of any other remedy, the
City (County) may mainta,n In action in its own name in any court of competent jurisdiction for ¯n
in~unction or (,ther process ega,nst any person to restrain or I~event violations of this ordinance
Iresolut;on).

The City (County) Engineer, or his duly authorized ¯gents, may enter it ill reasonable times in, or
upon. any pr~v¯te or pubhc property for the purpose of inspect0ng and investigating conditions and
practices which may be ¯ violation of this ordinance (resolution).

-/

n
U
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APPENDIX B

EXAMPLE EROSION AND SEDIMENT CONTROL PLAN

PREPARED FOR:

C.D. DEVELOPMENT INC.
! 234 A STREET

DENVER. COLORADO 80200
2

/

PREPARED BY:

ESC CONSULTANTS. INC.

SUITE 640
UDENVER, COLORADO 80200

PHONE: 1303) 555-1212

SEPTEMBER, 1992
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I.    Introduction

~ame. Addres, and Teleohone Numbe~

I

Ovwter:
2

C.D. DEVELOPMENT INC.
1234 A STREET
DENVER, COLORADO 80200
PHONE 1303|$55-0000

Eroi~n Contro~ Consultent

ESC CONSULTANTS, INC.
43560 SQUARE FEET STREET
SUITE 640
DENVER, COLORADO 80200
PHONE: (3031 555-1212                                                                          2

The Project consists of the development of a 6.2 ecre parcel with two office buildings. The project

is located in the SW quarter of Section #, Township, Range of the 6th principal meridian loceted in

County, Colorado. The Woject involves grading of 5.2 acres of the parcel, constructing two office

buildings, two parking lots, an Iccesl road, I box culvert over Dry Creek and es~oclated ~

utiiitiel.

,;Existina Site Conditionj

Most of the existing site is vegetated with native grass. The plant density is estimated to be 50%

coverage of the ground surface. Cottonwood trees end other riparian vegetation are found edj~c~t

to Dry Creek. The site drains to Dry Creek except the southeast portion which drains offsitl to the

southeast. About 0.2 ~cres of wetlands are found next to Dry Creek. The riparian and wet/and

vegetation will not be disturbed by the site development. The existing slopes on the site renge from

2% to 19% adjacent to the Creek.                                                              ’

9-1-92
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0
Adjacent Areas                                                                                           L

Surrounding development consists of office and commercial development. Th~ site is bounded by

I~oadwey and Monroe Streets. Dry Creek bisects the site. The proposed improvements to Dry

Creek ere I,mited to I box culvert end preservation of the lO0-year floodplain (Refer to the O~in~ge                   ~
Report for th~ S~ts).

2
Exisling site soils consists of Ascelon sandy loam and Nunn sandy clay loam on the uplands and

sliuvisl so*Is next to Dry Creek. Ascslon sandy loam is well drained with moderate permeability

(Hydrologic soil group B) end has s slight eros,on hazard. Nunn sandy clay loam is well drained

with moderately slow permeability (Hydrologic Io~l group C) and I~esents I moderate erosion

hazard. The alluvial soils ~djscent to the Cre~k will not bl distwbed.

~-1-92
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ball bamerl will be anchored next to the creek for the areas where runoff is not ~terce;)ted by the

d~version channels.

The constr~:t~on schedule is aS fc41Owl:

Install Construction Entrance. Sediment trspl
2end Straw Bale BarnerS:

September 1S ¯ September 30

Site Grading:                                September 30 - October 15

Install Ball Course and
Mulch All Exposed Soil Areal:                   October 1,5 - October 20

Utility and Building Construction: October 20 - ~ I

Paving and Landsc~Ing: AWi~ 1 - AWil 1S
2

Removal of Erosion Control Meeswee:
AWll ! 5 - AWtl 20

The schedule will minimize the exposure of unprotected areas to less then 30 days. The perimeter

controls will be installed ~ to site grld~lg.

P~rmaflent Stabilization Maasur:-

fPermanent landscaping will include bluegrass sod. zeriscape plantings and trees and shrubs. The

two sediment traps will be converted to the site detention ponds eher sod is installed (Refer to the

site D~einege Report for the detention requirements). The box culvert will be constructed early in

the conltruction period to Ixovide access across the creek during construction.

Storrnwater Manaaument ConsidaratiO~--

Stormwatar will sheet flow from the building areas towards the creek, then be intercepted and

routed to sediment traps duhng construction. All areas that will not be intercepted by the

diversions will be protected with straw bale barriers. Post-development stormweter quality �ontrol

will be provided by the vegetated filter strip adjacent to Dry Creek.
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Construction Materials end EouiDment
The contractor shall store all COnStruction materials and eguipment and shall provide maintenance

led fueling of eClUil:)ment in confined areas on site from which runoff will be contained end filtered.

MaintenancI
The erosion control measures will be inspected weekly during construction, Sediment trlpl will be

cleaned of excessive sediment if necessary. Erosion control blankets in the diversion channels will

be checked slier runoff events. Straw bale barriers will be checked for undermining end bypass and

repaired or expanded el needed. Mulching of bare soils will be checked regularly and arias where it

was lost or damage will be remulched w~thin liven working days when treaded,

Cost Estimate

The estimeted cost of the ero~on control measures ia t7,320. A total of 780 lineer fN! of ~

fences and Itriw bale barriers will be constructed at an estimated cost of $4,00 per foot, The tw~

sediment trips involve excavation It I cost of $250 each. The diversion channels wilt be lined with

a coconut fiber blanket at an estimated cost for grading and the blanket of $7.50 pM linear foot for

the 400 linear feet to be installed. The construction entrance will require 10 cubic yerdl of mated~l

at $ I0 per cubic yard. S~te mulching end ~t maintenance Wior to final rev~getation is estimated to

cost $500.000.

C~lculationa for the diversion channels and sediment traps are Ixovided her~in. Details fix’ the

erosion control measures can be found in Figures 3-2, 3-3. 3-4, 4-I, 4-2, 4-5, 4-6 ~ 4-7 of ~e

Erosion Control Ch~ote~ of Volume 3 of the Urt~n Stem Dtain~oe Criteda M~nua/. {Th~ figures ml
not included with this example to save space but shall be included with the Orosion and lediment

control plans submitted to the Iocol jurisdiction.)

!
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$Jopa Divsr=ien Channel Sizing:

0 =ClA

C - 0.2 ~From Table 3-~, USDCM0 R~moff)

(Weighted sversge of undeveloped and parking areas.)12,w " 2.6"/hour IFrom Fig. 5-1, USDCM, Rainfall)

A - 2.0 acres each

O - 0.2 x 2,6 x 2.0 , 1.04 cfs

Try I triangular channel with depth of 0.5 ft and four to one lide$1OPel. (Actual depth will be 1.0

ft. allowing 0.,5 ft. as freeboard.)

Prolx)sed Slope. 0.75%

A - lh~, P. 4.47h.    R - 0.224 ft.

Use a fiber blanket fo~ erosion �ontrol.

n - 0.035
from Manntng’$ E~luation:

V - 1.486/0.035 x (.0075)it2 , 1.35 feet per second

O -AV - 1.3Sofa

(more th~n 1,04 so this channel section t~

Check Ero~on

t " O d 8 (Shear Stress
! - 62.4 x 0.5 x 0.0075 0.23 Ib/ftI-
te=~d l~ ISS4 than t~kw~e SO the diversions shoed be stabM.

Tributary Aria - 2.0 acres

ReQuired Volume - 900 ft$/acre x 2.0 ac~s    -
1.800 ft3

Use a 30 ft. x 30 ft. x 2.0 ft. �l~p sediment

9-1-92

R0057007





DRAINAGE CRITERIA MANUAL IV. 3)                                                                           EROSION CONTROL

APPENDIX C

GLOSSARY OF TERMS

~ - The st,,ceptibility of a particular soil type to erosion by water or wind.

~ - The wee~t,g away of the land surface by water, wind, ice or other geological agents,

. including the detacht,ent and movement of soil or rock fragments by water, wind, ice, or gravity.

~U~:~J;~s~res - Practices that slow or atop erosion.

~ . (:ompletion of all land disturbing activities, removal of all temporary sediment

controls, establishment of vegetative cover on exposed so~l areas, and installation of permanent

reeds end structural stormwater Quality bast management pra~k:ee.

~L~:~_~;||~,~tv . Grading, cut, fill, Stockpil~no of dirt, removal of vegetation, or ~ny

alteration or disturbance of the ambient land Iwface.

~ - Sol! name and symbol Oiven in the Soil Conservation Service Soil Survey for each

loll type. Most ere~s of the Denver matrogoJitan area are Incl~ed in e soil survey. In ~ wl~n

portions of the City 4nd County of Denver, lolls enaly~a will ba needed to determine soil types.

~ - inetalljtion of land-surface cover, or erosion and sediment contro~ maalwea, that will
remain in P~cI for ~ )onO perk)d of time.

~ - The process of solid materials, both inorganic (mineral) and orOanlc, �oml~ to

rest on the earth’s surface either above or below sea level.

~ - Part]culJle solid mater~al, either inorganic or organic, that will settle or ba deposited in

I liquid under the force of gravity.

~ . ~traw bale banier (dike) Or a ~ fence.

~ - A depression, either excavated or formed by a dam, that holds water and debris

and facilitates sedimentation of soil particles. Normally used for drainage areas e<lual to and greater

than 5.0
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The bibliography that follows contains mo~e th~n 120 I~t~gs of ~.
~dinos. m~ ~ ~. a, of ~h relate to ~water. S~wotM
qual/W a~ ~o~ ~ e~in~ng I~ m~g~t. ~ ~ of V~ 3 ~

~ lizti~z, while o~r~ are ~luded to ~ovide ~ madM ~ ~ ~e8

~ze areas of t~y. Al~h tony of me "S~gs ~ ~ ~ra~y m

i~ifically cit~ ~ ~ te~ ~II of ~l ~tera~re was m~ ~ �~er~ ~
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STORM WATER COMPLIANCE:                                                                         L
]~I~NICIPAL TECHNIQUES AND STRATEGIF~

SECTION I WHAT THE REGULATIONS SAY AND TIIE MISSING PIEt~F.~

First point to realize i~ lh;,t municipal storm water management is a long.term and never ending
project.

The primary ob.iective ~,l the application process was to collect information and to establish
foundation for the dew’l, ~pment of long term program strategy wkich will le’~l to the improvement
of surface water disch~.~es lrom tim municipal separate storm ~wer system.

The municipal storm w|,ter management program, if properly implemented, will evolve with time
and address new, be~t nvailable technologies, new pollutant rmurces, and changing land u~s.
Regardless of how effr~ ore I~ program ts today, it is imperative that it I~ under constant r=vi~w
and r=vision.

SECTION II PIECI’~S OF THE PUZZLE

What are the primsry components of the prolram?

According to th~ current National Pollutant Discharge Elimination System (NPDES) Storm Wat~
Regulations, their are two primary types of municipalities involved in the NPDES prosram:

l) municipalities, ~reater than 250,000 ~
2) municipalities, $~reater than 100,000 ~

Within each ofthe~ m|mi¢ipalities, there ex.ist scvenfl key are~ which ultimately impact
compliance effort:

a) municipal .~par~te ~
b) municipal activities such as maintenanc= area~, landfills, airport, a~l ~lt piles.
c) land disturbancr = greater than 5 acres
d) industrial op~r~|~ons which have manufacturin$ SIC Cod~

How do they fit tOtlt~ther?

Since municipalities are responsible for all discharges from the .~parate storm .~wer system, e..~h
one indirectly become~ ~esponsible for at| waters received from land disturbanc~ activities,
industrial operations, a~,d other activities occun.mg within the city limitt

What responsibilitlt,~ doe~ industry have to the mun|¢|pality?

As specified in 40 ~ 122.26 (aX4)

...an operator of a storm water discharge associated with industrial activity which discharg~
through a large or med~om municipal separate storm sewer system ~, to the operator of
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the municipal separate storm se,,,,’~r system receiving the discharge no later than May 15, 1991, or 0
180 days prior to commencing such discharge:

L* the name of the facili~’;
* a contact person and phone number.
* the location of the discharge;
* a description, including Standard Industry Code. which best reflects the principal products

and sere’ices provided by each facility; and
* any existing NPDES permit number.

Who is ultimately responsible for storm water discharges?
2

The operator of the municipal storm water system.

What role Is the municipality being for~ed to assume?

The writing is on the wall. Congress has pa.~sed on an unfunded mandate that has forced
municipal $ovemment into the role of~ of the NPDF.~ Storm Water Regulations.

Political v=. Watershed Boundarle= of Respotttibillty

The most effective programs that have been developed to this point have relied on a shared
program development that includes all municipal $ovemments within a common watershed.
Pohtical boundaries do not provide an effective mcans for addressing storm water management
issues.

2 r ....
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SEC’I1ON ii! THE IMPACT OF INDUSTRY AND LAND DEVELOPMENT L
ON MUNICIPAL STORM WATER COMPLIANCE

A municipality’s ab,.’tity to comply with storm water permit provisions ~ dLrectly impacted bystorm water discharges r,:ceived from industrial facihties and land disturbance activities.                       1

The provisions of the permits issued to industrial operators and land developers should be clearly
understood and integrated into the Municipal Storm Water Management Program.

2The compliance actions taken by private industry and land developers should be considered a
viable portion of the overall municipal comphance effort.

NPDES Storm Water Re_eulatory Requirements for lndustr’:

WHO IS INVOLVED?

Industries listed in one of eleven Standard Industry ~ (SIC) categories, identified in attachment
A which is reprinted from the Federal Register. September 9. 1992.

WHAT ARE THE OBLIGATIONS OF AN INDUSTRY TO THE OPERATOR OF A
MUNICIPAL STORM WATER SYSTEM?

In accordance with the 40 C’FR Section 122.26(aX4). an operator of a storm water discharge
associated with industrial activity which discharges through a large or medium municipal separate
storm sewer system shall submit, to the operator of the municipal separate storm sewer system
receiving the discharge no later than May 15. 1991.or 180days prior to commencing such

discharge;
lCWovided ....... ,.,=u-,t~ aa~.. w men oes[ reltects me pnnclpal products or service~

by each facility; and any existing NPDES permit number.

WHAT WERE THE PROGRAM DEADLINES FOR INDUSTI~Y?

Programs administered by the US Environmental Protection Agency (EPA) required that:

1) By October 1, 1992, most industries were required to submit an application for permit
coverage under the NPDES Storm Water Program.

2) By April 1, ! 993, most industries throughout the country (some states had different
deadlines and approaches) were required to develop a formal storm water pollution
prevention plaa.

Individual state managed programs may vary.

WHAT IS SPECIFICALLY REQUIRED?

As stared in the EPA General Permit:

A storm water pollution prevention pla~ (SWPPP) shall be developed for each facility covered by
this permit. Storm water pollution prevention plans shall be prepared in accordance with good
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engineering practices. The plan sh:dl identify potential sources of pollution which may ~sonably

’/"l:~ expccted to all~t thc qu.~lity of storm water dLs, ch,:u’~es associated with industrial activity from
[he facility. In ad, htion, the phm sh’,dl descnb~ and ensure the implementation of pracuces which
are to be u.w.d to reduce the pollutants in storm water d,schm’ges associated with industrial activity
at the faciJity a~d to assure compliance with the terms and conchUons of th~s peril Facilities must
implement the provisions of the storm water polluuon prevenuon phm required under this part as a
condition of tl~s permiL

WHO IS RESPONSIBLE FOR DEVELOPING AND IMPLEMENTING AN
INDUSTRIAL FACILITIES SWPP PLAN?

The facility is responsible for developing a storm water pollution prevention plan that ad~
of the regulatory requirements provided m their NPDF..S Storm Water PermiL

Once the program is developed the facility should establi.~h a storm water pollution prevention
team. The people designated for the team should he made responsible for developing the SWPPP
and assisting the facility in this implementation, maintenance, and revision oftbe plan.

Effective organization of the pollution prevention team is important in ocder for it to be able to
accomplish the task of developing and implementing a comprehensive storm water pollution
prevention plan. The plan should clearly identify the responsibilities of each team member.

A FACILITIES SWPPP MUST BE CONSISTENT WITH OTHER
ENVIRONMENTAL MANAGEMENT PLANS (PART IV.D.6)

The SWPPP must be consistent with other plans. SWPPP$ may reflect requirements for spill ’
prevention control and countermeasure (SPCC) plans developed for the facility under Section 311
of the Clean Water Act or best management practices (BMP)programs otherwise required by la

,~ ’-NPDF..S pernut for the facility as long as such requi~ment is incorporated into the SWPPP.

* Preparedness Prevention and Contingency Plan (40 CFR 264 and 265)
* Spill Control and Countermeasure Plans (40 CFR 112)
* Facility Response Plans (OPA-90)
* NPDES Toxic Organic Management Plan (40 CFR 413, 433, 469)
* OSHA Emergency Action Plan (29 CFR 1910)

ENFORCEMENT OF SPILL PREVENTION CONTROL AND
COUNTERMEASURE (SPCC) PLAN REGULATIONS

Part 112 of the 40 CFR details the current requirements for SPCC Planning. The basic
requirement for determining if a facility requires a SPCC plan is based upon the volume of

Ipet~31eum product stored at a facility. Two th~sholds have been established: (1) any single
contmner with capacity equal to or greater than 660 gallons, and (2) the combined total storage of
equal to or greater than 1320 gallons.

Currently the EPA is developing new regulations for SPCC planning.

4                              r .....
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, FACILITY RESPONSE PLAN REQUIREMENWS
~ L

In addition to Phase I modifications for SPCC, the EPA is developing the draft regulations for
re, o,  :..  ’.ol utio,, Act of 19 .

bY February 18. 1993. no ever. wimout tma~ regulations to use as a guide for plan development,
It seems impractical to expend a lot of eftoft attempt:ng to comply with the deadline.

1SARA TITLE III, SECTION 313 FACILITIES, A POTENTIAL HOT SPOT IN
TIIE MUNICIPAL STOItM I, VATER SYSTEM

2SIxcial consideration mu_~t be given Io tho.~ facilities thal report SARA Tide III. Section 313
chemicals on Form R. If these malen’,ds have potential for being expo~d to storm water runoff,
they pose a significant threat to receiving waters. For this reason, the EPA has established special
monitonng requirements wtach must be conducted twice each calendar year.

INDUSTRY MUST IIAVE A MATERIAL INVENTORY OF ALl, SIGNIFICANT
MATERIALS EXPOSED TO STORM EVENT ACTIVITY.

An inventory of all hazardous substances utilized and/or generated at the facility should be kept
with the plan. More significant to the SWPPP than the material inventory is the identification of
those materials which arc exposed to ~torm water,

IDENTIFICATION OF SPILLS AND LF..AKS

It is only necessary to describe ttK)se spills which occurred during the three year period preceding
2

| --.~
the effecuve date of the penmt.

NON-STORM WATER DISCHARGE ASSESSMENT AND CERTIFICATION

The SWPPP shall include a certification that the discharge has been tested or evaluated for the
presence of non-storm water (illicit) discharges. The certification shall include the identification of
potentially significant sources of non-storm water at the site, a description of the results of any test
and/or evaluatmn for the pre.sence of non-storm water discharges, the evaluation criteria or testing
methods used, the date of any te~ting and/or evaluation, and on-site points that were directly
observed during the te, r,t.

Methods for identifying illicit discharges include:

* visual inspections conducted during dry weather conditioa~
* review of sewer maps.
* dye testing.

The certification shall include the fotiowing information:

* identification of potential non-storm water discharges.
* the evaluation criteria or test method used.
* the date of testing and/or evaluation.
* the onsile drainage points that were directly observed during the test and/or evaluation.
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POLLUTANT SOURCE IDENTIFICATION O

LEach plan should provide a de~ription of po~enual sources which may be reasonably expected to
add si~znil~cant amounL~ of pollut~ to storm wa~er di.~harges or which may result in the
chsch~e of pollutants dunng dr7. weather from separate storm se~,,’¢rs draining the facility. Each
plan sh~ll identify all activiues and significant maten’,ds which may potentially be
pollutant sources.

This section is designed to help you tar~e= the most importan! pollutant sources for �o~lt~ve 1
and/or preventive aclJon, thus using a "risk-based" approach to environmental protecti~.

2A successful approach to developing this portion of the plan could break the site description into
the following categories:

LAND DEVELOPMENT

The EPA and many state agencies have developed NPDES Storm Water Permits for land
disturbances of greater than live acres. The primary focus of the permit is to �ontrol erosion
dunng construction.

Many municipalities have adol~ed strict ordinances and design standards that address land
development �oncerns. strict enforcemen! of these ordinances is necessary if they ~’e to be
effective.

COMMON QUESTIONS AND CHALLENGES FOR LOCAL GOVERNMEN’~

2
DEALING WITH LAND DEVELOPERS

¯ Many citizen complaints =ze the result of erosion from properties smaller tinm five so’ms.
What can he done about the development of unaller Io~? ,

¯ Is erosion a significant problem of land disturbance,=?

¯ Besides erosion, what =her areas of concern should be �on-sidered?

¯ How do you hold the developer responsible for large residential developmen! areas once
the developer has sold many of the 1o~ to builders?

¯ Is ~e stale or EPA actively enforcing the regulator), requirements placed on Ihose
responsible for the land disturbance?

¯ What have o~er municipalities done to address this problem’/
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g) What other government agencies have a shared interest in this type of pmgrmn?

¯ Soil Conservation Service

9) Dces the city need to bring in outside consultants and contracto~ to help develop Wogrm~
and co~truct structural cont.! systems?

10) What are other local clues doing?

BUILDING ON CURRENT MANAGEMENT PRACTICES

i) Enforce the requirements of the regulations currently addressing industrial operations and
land disturbance activities (e.g, request results of illicit discharge investigaUons, copies of
SWPPPs. and monitoring data).

2) Enfon.’ement of current city ordinances that ~erve as a best management practi~e (e.g,
erosion control, anti-littering).

3) Manage street sweeping program in ¯ manner that targets the greatest impact for removing
pollution from the -qtggts.

BEST MANAGEMENT PRAI."I’ICF.S CATEGORIZATION

One of the key ~oncems of municipalities when evaluating BMPs is the cost for implementatiotb

Many types of best management practices exist that have the ability to reduce pollutant Ioad~ in
discharged storm water.The following is ¯ list of ¯ wide array of optioas.

souree controlsinsutuUonal
¯ non-structural source controls
¯ minor structural source controls
¯ minor structural discharge elimination methods
¯ moderate structural controls for float,,bles and o~ removal
¯ n~jor structu~ controls for solids removal
¯ major structural controls for microorganism w, moval
¯ major structural controls for metats removal

Institutional Source Controls: Implementation of institutional soun~e controls prevents
pollutants from entering the stormwater flows, it cana be done through the adoption and
enforcement of local ordinances, the expansion of existing re~:ycling progranu, and implementation
of public education programs. Many of these programs, such as recycling programs, may need to
be implemented to comply with other regulations. Therefore. the costs can be applied to two or
more programs. This type of cost a~location may improve the feasibility of the program.

Ty~e~ of pngtices:

¯ public education (billing inserts, news releases, racfio public servk:e announcements,
school programs and pamphJets;

¯ litter control;



V
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¯ "no littering" ordinan~;
¯ "pooper scooper" ordinance;
¯ develop and enact a spill response plan to prevent hazan/ous chemicals from entering the

storm
¯ requu~ that spills are cleaned up from vehicle ~x:iden~;
¯ clean-up vacant Io~s;
¯ prohibit illegal and illicit connections and clumping into storm drain systems; "~¯ identify, locate, and prohibit illegal or illicit d~.sch~rge to storm drain system:
¯ require proper stor.’,ge, use and disposal of fenihzers, pesticides, solvents, paints, and

varnishes, and other hou~hold chermcals (oii, gm-’,se, ~nd antifreeze, etc.): and
¯ restnct paving and use of non-porous cover maten’,.ds in recharge at=as.

Non-Structural Source Conlrols: These controls also prevent pollutants from entering the
stormwater i]ows through the expansion of clean-up programs, such as stre’~l sweeping, sidewalk
sweeping, cleaning of storm drains, and enforcement actions against illicit dischargers. These
controls could be implemented without �onstngtion of new f~ilities.

¯ street sweeping;
¯ sidewalk cleaning;
¯ clean and maintmn storm drain channels annually;
¯ clean and inspect storm inlets and catch basins annually;
¯ clean and inspect debris basins annually;
¯ storm drains cleaned and malntmned every 3 to 6 yeml;
¯ .storm system pump stations cleaned and maintained annually; sad

9
¯ respect and rn~untam sewer system.

Minor Structural Source Controb: These controls provide for ¯ reduction in sediment loads
and associated pollutants that enter the receiving waters. The controls include improved diversion
channels, grass swales and grass lined channels, improved natural channel banks, and planting of
vegetation on exposed soils. These n~nor structural source controls could be included ~s part of
development projects or when other improvements ate being completed.

¯ storm dr~n inlet protection to prevent debris from entering storm drain;
¯ outlet protection to prevent erosion at the oulJet of pipes or paved channe, ls;
¯ slope stabilization and erosion control measures;
¯ interceptor swale to shorten length of exposed slop~
¯ improve and maln~n natural channels:
¯ diversion channels;
¯ g.rass-lined channels:¯ npmp;¯ gabions;

n¯ vegetafiv~ control;
¯ filters~ps; and
¯ fence open channels.

Minor Structural Discharge Elimination Methods: These methods will eliminate storm
water disch~ges, and thereby reduce the levels of pollutants dischat-ged to the receiving waters.
The controls, including rech~ge a~,as and porous pavement, have been installed by many
commumties t~u’oughout the Umted States as part of flood controls projects or water augmont,2fion
projects. However. to provide water quality improvements, many facilities would
increased maintenance to prevent polJutants from being cl~harged.

r-
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¯ french drains and subsuKace drams;
¯ infiltration trench and dry wells;
¯ porous pavement; and
¯ reten~on Basins.

Moderale Structural Controls for Floatables and Oils Removal: Moderate slmctund
controls provide for pollutant removal from stormwater which flows from local areas, such as
parking lots. The controls, such a.~ par "i~ng lot oil and grea~e separator~, generally are �onstricted
cio~ to the ;’,ollutant source. They treat a small volume of store)water with a concentrated pollutant
level. The~ controls have been constructed in manufacturing sections of many metropolitan areas.
However, incr~a.~d maintenance may be required to ensure continued performance. To improve
water quality further, tbese I’acihties could be constructed throughout all light industrial and
commercial areas of the communities.

¯ clarifiers and oil/water separators on parking structures;
¯ oil and grit separators; ~
¯ sediment/grease traps.

Major Structural Controls for Solids Removal: Major structural controls,, such as
detention basins or wetlands, remove solids, oils, and greases of large stormwater flows prior to
di~harge into receiving waters. These controls would require consuuction of major facilities.
The~ controls also may remove nutrients associated with solids, such as animal droppings or
litter. Operation and maintenance costs for these facilities a~ higher than for Ibeminor or moderate
structural controls. These facilities generally are designed to be opera~od passively, and therefore
do not require expensive instrumentation equipmenL

¯ detention basins;

¯ wetlands.

Major Structural Controls for Microorganisms Removal: These controls provide for
removal of n~croorganisms in large stormwater flows prior to discharge into receiving water~.
Implementation would require construction o[ major sedimentation faci]ities and disinfection
facilities.

¯ Conversion of wastewater treatment plants to wet weather facilities;
¯ Swirl concentrators and chlormatio~decidorinafion;

¯ Filters.

Major Structural Controls for Metals Removal: These controls rtmove metals in large
stormwater flows prior to discharge into n’ceiving waters. These convols would require
construction of sedimentation facilities followed by either wetlands or lime precipitation.
Operation and maintenance costs for these facilities are high.

¯ primary clarifiers and lime precipitation; and
¯ detention basins and wetland treatme, qt.

The categories with the least expensive controls (institutional and non-structtL~ source controls)
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will eliminate pollutants at the source and ~ stormwater pollution. Tbe moderate cost
categories {nunor and moderate structural controls) are destgned to remove pollutants from local
stormwater flows, and thereby rrun~mize the amount of stormwater which must be treated. These
controls are constructed close to the pollutant source to reduce or prevent pollutants from entenng
larger sLream channels. The most expensive controls (ma.ior structuralcontrols are designed to
ph)~sic’aljy, chemically, or blologtcal treat large stormwater flows after pollutants have entered the
mzun stream channels.

WIIAT INNOVATIVE BEST MANAGEMENT PRACTICES ARE OTHER
MUNICIPALITIES PLANNING TO USE?

This information has been takenfrom Part rl of the applications from various cities, thn~ghout the
United States:

Develop a BMP Crediting system. As an incentive for developers of new areas to build and
mamt~un approved structural BMPs the City of Charlotte is planning to develop a crediting
mechanism for the reduction of pollutants from non-single-family-residential sites.

Develop private BMP Inspection and enforcement. This program element will enable th~
city to both inspect and bring enlorcement action against any BMP and other privately owned and
operated storm water structur~ which ts not built or mamta,ned in accordance with City of L"hadotte
sta,~dard.s, it includes:

¯ retting design and maintenance standard;
¯ monitoring;
¯ hiring and training inspector;
¯ modifying ordinances for enforcement capability; and
¯ developing th¢ appropriate forms, procedures and policies to implement ordinance.

Develop a BMP Pilot Program. Charlotte will institute a pilot program to design, construct
and evaluate the effectiveness of both structural and non-structural BMPs targeted toward the
cornngrcial and residential land use typ~

Industrial Facilities Database Development. A database of industrial and related faciliti~
that a~ or will be subject to regulatory inspections and/or monitoring programs.

Develop Inspections Procedures. The industrial and related facilities inspection procedurez
must be developed. The procedures will include: review of on-site SWPPPs, mat=rials
management plans, and/or spill response plans, depending on the facility; review and inspection
procedures to determine the status of plan implementation; and, inspection of locations for
compliance monitoring (if any) and potential illegal connections to the storm drainage system.

IndustrialMonitoring Program. A random monitoring program designed to monitor
compliance with the state’s storm water permitting program for industrial activities. The results of
the random monitoring program will be entered into the GlS-based database of the City of
Charlotte’s storm water program.

Self-Inspections for Construction Activities. The city will place a self-inspection
requirement on all new conswuct~on in accordance with the general permit. Records of the
inspections must be maintained by the operator and shall be available to city inspectors upon
request.
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OYearly Education Seminars for Construction Site Operators. A seminar once every

L
t~o ye:..’,~ ~,ill be held to educate all construcuon site operators and plan prcparer~ on the available
(and accepted) teclmologies for erosion and ~d~mcntat~on controls.

Storm Water Inlet Stenciling. With the support of civic action groups, the City of
independence has b~gun stenciling storm ~ater tMets ~,’ith information that encourages the genera]
pubhc not to dump oils and other household waste.

1l~icing SaiLs. Since deicing salts are the main source of pollutants in ~noffof urb~ snow
melt. the city. dunng the life of the Permit, will explore or study ways to minimize the =It content.

2such a.,~ reducing the amount of liquid cMcmm cMoride u~d. or reducing the content and rates of
~nd/~t rmx. or use alternative deicing materials.

PRIORITY BEST MANAGEk~’I" PRAC’I’ICRt"

F--stablishment of adequate ie$fl authority a~l effectiv~ orditt~.tc~
EAucation
Illicit Discharge Evaluation and Termi~
Momtonng or industrial Compliant, with ~ or" ,~PA requimm~t$
Future limd use planning

2

I-
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SECTION IV IMPLEMENTING THE STORM WATER NL~NAGEMENT
O

PLAN

HOW DO YOU GO FROM A PLANNED PROGRAM TO A PROG~M T~T ~
LFULLY IMPLEMENTED?

~ ~swer is simply, o~ step at a ~.

THE FI~T STEP IS ~

TOPICS FOR P~LIC ~D MUNI~P~ EMPLO~E ~N~G ~ EDUCAtOr’

Effective ~d s~cific ~ining on issues ~hat imp~t sto~ water qu~i~ will go a I~g way tow~
2t~ success of ~e stom~ water m~age~nt p~gr~. 1~� ¢oll~tiv¢ involvement of muluple citi~

will ~duce ~ cost for e~h that ~c~pates ~d will enha~e ~ over~l eft~c~ve~ in ~ fiei~
~e following is a short list of ~ssible topic ~:

* hou~Id h~ous w~ ~s~;
* u~ oil ~ycling;
* ~iC ~k ~nten~
* h~s ~ten~ste ~ge~t
* pm~r u~ of ~sUci~s. ~ici~ ~ f¢~
* e~sion con~!

* spill ~s~n~ ~d
* ins~tion I~Miq~ for ci~ ~

~ eff~fi~n~s of ~ city’ s sm~ wamr ~age~nt s~ wig ~nge ~ ~ ~i~ly m ~ ~
~blic.

u~ u~ non-~m~ ~,uaon pmj~t. ]fie ~on ~s twofold. Fi~t. public aw~u~ non,in[ ~limion is low. ~ ~blic iS inunda[ed d~ly wi~ a ~ge of ~ti~

S~ond. t~ ed~ation ~d info~tional ~g~ is im~n~t ~o having a s~ful ~j~
~u~ most of ~ u~ non-~im ~llufion ~ ~ d~tly at~bmed to ~ple. It is
of ~ople at ~ ho~ ~d work that affec~ ~ ~ ~d ~unl of non-~int ~lluUon from
co--unity. A 1989 study by ~ Michig~ ~p~nt ofNamr~ Resou~es f~nd ~t
is illeg~iy ~i~ ~nu~ly mm ~ env~m in ~c~g~ ~ w~ ~i~d ~ ~
V~dez ~i~nL

~ tim s[ep in ~veloping a s~e~l ~ non-~int ed~afion ~d info~on ~
~¢fine your t~get audience. ~ one role ~at mus[ ~ways ~ ~m~d is to pmvi~
und¢~t~dable ~d u~ful info~Uon. ~ ~tter y~ un~t~d y~r ~et au~
(~u~on. back~nd ~d indus~ ~) ~ mo~ ¢ff~Uve will ~ y~ ~U~ ~

~ ~cond s~ep in developing a s~l u~ edison pm~ is to define ~ ~
availab]¢ for u~ in your p~g~. ~ong ~ co--on ~s ~: (I) f~t s~. (2)
p~p~e~. (3) ~di~television. (4) newspa~r/~ga~nes. (5) d~plays ~l~m~ ~d (6)
g~up p~n~Uo~one~n~co~

14

!
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In Ann Arbor. Michigan, the Hu. ~n River Pollution Abatement Project (HRPAP) education Tprogram was desIgned after rev~t" ~ ing the pilo~ program and anal~ng the community. It was
noted during tl’us phase that the o mu’nunity was mainly urban, v.’�’ll educated and generaJly
supportive of envtronmental issu,-~; it had many indus~.rlaJ shops versus one main plant; and it had
nu,-n~rous organi~d and influen~ ~.,I civic and professional groups.

Based on this analysis, the educ~*J,~n and information program was developed wile three main
components. They were busine~,, and indusu’y, commumty and civic groups, component, and the
s~hools.

2
THE STORM WATER POI.|.UTION PREVENTION COMMI’IWEE

In order to effectively implement fl~� Storm Water Management Plan it is important to solicit the
dethcated cooperation of those w|,hm your community.

It is suggested that persons from various sectors of the population be invited to attend. The
following is a partial list of suggested participants:

¯ business owners¯ members of professional, civic and environmental orgaaizafio~
¯ representatives of home uwners associatioas¯ municipal staff¯ elec~d and appointed officials.

The development of the storm w~,ter pollution prevention committee will potentially provide teveral

¯ general awareness and un,lerstanding should be developed;
¯ a sense of ownership sho.ld develop;
¯ new ideas may be brough! to the table; and
¯ and volunt©ers may come Iorward to help put the plan to work.
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Storm Water Management Plan ~--

REVIEW AND MODIfiCATION
Requkemmlb

-̄ ANNUAL I~VIEW’\ ~ I
~ cun’ent SWMP bl conJun¢lio~ wllh
prepomtion of Itm onnuol
mClulred undm Pint II. G. ~

Im~ememm*~ ~nd ¢omp~,¢, (~ ~.
�omc~nc,) wtm ol ~chem~s d
�omc~m~=e �ontcmed I~ me ~
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�onffols e~abUshecl by the SWM~:.

ANNUAL REVIEW
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WIlAT PERMIT CONDITIONS ARE PERMIT WRITERS PLANNING TO
REQUIRE?

A well developed Part I1 application may very well be approved in its entirety. However, Region
"/VI of the EPA has developed a mtxlei permil "for munic,paJjties that has se,,’eraJ key requirements.

You may l’,nd that these stlpulallons a~ "added to your Ixrrrut condiLions if they were no~ included
in the Part I1 you submitted.

i. POLLUTION PREVENTION REOUIREMENTS

The co-permJttees shall develop and implement the following pollution prevention measures
(PPMs):

A. Each co-permittee with juri.~liction over land use shall include requLmments to
corL~idcr water qu~dily impacts of new and sJ_~nifi~;m! m-development in
com_nmhcns=~,.~: master pl~nmn_~ process. "1 he ~oal of such requirements shaJl be
h=,~ttmg, to the maximum extent pracucable (ME.P). the discharge of pollutanl.~ to
pre-deveiopment levels.

B.    The eo-_13ermiltees shall insure the establishment or availabili _ty of a _~o_~--,,-n
colJ¢c! u.,,ed motor whiclc t]uids ~Jnclu~n~ oil and antilrt~ze) for recycle or reuse.
Such program shall be readily av~ulabic Io all private residents. Tltis program shall

2be publictz, ed and promoted on a regular basis.

C. ,The __t~,r~. ".t.tee shall irL~U~ the establi,~hment or availability of a +r-+,u-n to collec’/
nouset3old l~.37;,rcIous waste materials Imcludme ~amt. ~3esticid~s ~erbicides
oth~:r hazardous wastcs} lot recycle, ream:, or sale dJ+~,osal. Such program shall be
readdy available Io ~1 private re+sidents and include mt~rmation on locations
accepting such wastes on a continuous basis. This pro_cram shall be ~ublici,,,~l and
promoted on a re_eular basis (ineJladin_cP mailouts to individual residen-¢es).

D. co-_nermittees shall insure the establishment of a t>roeram, includin~ struclur~!
controls where neces.~a _ry. to reduce the dis~haJ~_e of l~oa+able ~includin~ soli, I
wastes i to the maJumum extent practicable,

Structural Con~rol~: Each co-permJttee shall operate and maintain any storm waterE.
structural controls over which they have junschction, in a manner so as !o reduce
the discharge of pollutants (including floatable) to the MEP.

F. Area~ of New Development: Each co-permittee shall utilize a comprehensive master
planning process to develop, implement, and enforce controls to reduce, to lhe
MEP, the discharge of pollutants from areas of new development and significant
redevelopment after construction is completed.

G. Roadwoys: Each ¢o-permittee shall operate and maintain public streets, roads, and
highways under its jurisdiction in a manner so as to reduce, to the MEP. discharge
of pollutants (/nclucting those related to deicing or sanding activities).

H.    Flood Control Project: Each co-permittee sha.U ~ any flood control projects it

R0057107



R0057108



a. any pollutants Limited m an exJsl.ing NPDES permit for an identified
fac~ty;

b. oil and grease;
�. chemicaJ oxygen demand (COD);
d. pH;
e. biochemical oxygen demand, five-day (BODs);
f. to~d suspended solids (TS$);
g. lotal phosphorous;
h. Iotal Kjeldahl nitrogen (TIGN);
i. nitrate plus nitrite nitrogen; and
j. any ,nfon’nation on discharges required under 40 C3~R

122.21 (g)(7)(iii) and (iv).

Note: Data coiJected by the industriaJ facility Io satisfy the monitoring requirements
of an NPDES or state di.~harge permit may be used to satisfy Ibis requirement.
Muni¢i~ahtics may rrauir~ the industrial fucility Io conduct self-monitorin_e iO

M. Cor~truc:ion Site Runoff.’ Each �o-permiaee shall implement a program to reduce,
to the MEP. the discharge of pollutants from constructions sites, including:

i. requirements for the use and maintenance of appropriate structural and
nonstructural best management practices to reduce poUutants discharged to
the MS4 dunng the time consuuc~ion is underway;

’ ~ ~ 2. procedures for site planning which incorporates considerations for potential
.short and long term water quali~y impacts and minimi~, to the MEP, these

3. prioritiz~ inspection of �onsuuc~on sites and ~ffon~mem of control

4. appropriate education and training measures for �ommon site operator;

i ;5. notification of all construction permit applicam~ of lheir potential
responsibiliti~ under the NPDES permitting program for conslxuction site
runoff.

Note: Notif’w.ation can be accomplished through the building permit approval o¢
platting processes.

N. P~z, lic Education- Each co-pennit’me shall implement a public nducation program

1. a program to promote, publicize, and facilitate public re_c~ning of t~--
_~r~senc¢ of illicit discharges or im_nroper dis_~:~osal of materials into the MS4"
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I. Address contributions by the M54 discharges Io impacts on receiving waler
quality;

2. Include morn stringent requirements necessary to comply with new stale
feder~l statutory or ~gul~lory requirements; or

3. Include such other conditions deemed necessary by the l:)ir~’lot to comply
with the goals and r~iuir~ments of the Clean Water Act.

]Vlodifications rt~uesled by [he Dir~lor shall be made in writing, s~t forth the time
schedule for the co-rx:mUltec(s) to develop the modification(s), and offer the ¢o-
permitt~(s) the opponuni .ty Io propo~ a.ltemative program modilk:~ions to meet
the objceuve of the requested modil~cation.

II!. ANNUAL REPORT

¯ Each co-permiltee shall contribute to Ihe prel~ra~ion of an annual syslem-wide reix)ll to be
submillcd by no laler than the anniversary o| [he date this perrml is issued. The report shall include
the following .~parate sections, with an overview for I.he entirt MS4 ~nd subsections for each

A. The status of implementing Ihe components of 11~ storm water management
programs thai are established as perm~l conditions (stalus of compliance with any
schedules established under Ibis permil shall be included in this section);

B. Proposed changes Io the storm water management programs that are established ~s
permit ~onditions, including an update on azr.as m~led to the MS4 due Io annexation
or og~z legal

C.    Revisions, if n~cer~zr?, lo lhe assessments of �ontrols and [he fi~czl analysisreported in the permi~ application under 40 CFR 122.26(dX2)(iv) and (dX2Xv);

D. A summary of the data, including monitoring data, th~ is ~ccumulmed throughou~
the reporting year;,

E. Annu~l expendilu~es and budget for the year following each annual report;

F. A summary describing the number and nature ofenfotcemen! actions, inspecl~)~
and public education pmg~’~ns;

G. Identification of water quaIi~y improvements or degndatio~.
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b. An estimat~ of ~e amount of floatable material collecu~ (cubic
Lyards);

¢- A surnmm’Y of results and actions taken or proposedbased on lee
r~u~ts of the wet weather screening program.

1E. Storm £~wnt Data: Quantitative data shall be collected to estimate pollul~z! Ioadings

2
and event mean concentrations for each parameter sampled. In add~Uon to the
parameters listed above, the I*rmittee shall maintain records of lhe date ~nd
duration (in hours~ of the storm evenl(s) .~ampled; rainfall measurements ot
estimates (in inches} oi the storm event which generated the sampled runoff; the
duration between the store| event sampled and the end of ~e p~vious measurable
{greater than O. l inch tainfalD storm event; and an estimate of the Iot~ volume {in
gallons) of the discharge sampled.

F. Sample Type. Collection. a~l An~iysiz:

1. For discharges from holding ponds or o~ber impoundmenls with a t~entionperiod greater than 24 hours. {estimated by dividing the volume of the
detention pond by the estimaled volume of water dL,~h~,rged during ihe 24
hours previous to ~he time tha~ ~he r, ample is collec|ed) a minimum of o~e
grab r~unple may b~ la~.~.

22.    Grab samples taken during ~be first ~wo hours of ~schar~ sh~l| tx~ used for
the analys~s (~ reqmred) of pH, ~emperature, eyamde, o~i & gr~,
coliform, fecal streptococcus, to~ phenols,residual chlori~©, ~nd (at ~
permmee’$ option) vola~le orgamcs. For all other paran~ters, data ~ be
reported for flow weighted ¢ompos~le samples of fl~ en~ ev~m or, ~ ¯
minimum, ~e first thr~ hours of discharge_

Note: addiag volatile organics to th~ "grab" list avoids ~ problems ~ssoc~a~d wJ~h ¢ompos~e
col|cotton for thes~ paran~,r~.

3. All such samples shall be collected from ~ ~scharg~ ~sult~ng fi’om ¯
storm event that is greater ~ 0. ! mcbes m mag~tude ~nd ~t occu~ ~
least 72 hours from th~ previously measurable (g~eater ~ 0.1 ~¢h
ramfalD storm event. Composi~ samples may be ~&en w~th a
sampler or as a combination of a minimum of ~ sampi~ aJiquo~ take~ i~
each hour of discharge for the em~re discharge or [’or the first ~ hours of
~ discharge, w~th each aliquo~ berg s~para~l by a mm~mm~ l~riod of
fifteen minutes.

4. Analysis and collection of samples shall be done in accon~ce the methods
specified at 40 CFR Part 136. Wher~ an approved Pan 136 method does
not exist, any available method may be use~

G. Sampling Waiver. When a discharger is unable to collect samples due to
climatic conditions, the discharger must submit in lieu of sampling d~ta ¯

R0057114



V
O

(~, description of why s,~mples could not be collected, including available
L

documentation of the event. Advegse climatic conditions which may prohibit the
coIle~tion of s,~nples includes weather conditions that create dangerous conditions
for personnel (such as local flooding, tugh winds, hurricane, tornadoes, ele, c~ca]
storms, etc.) or other~ise m’~e the colle~tion of a sample impracticable (dgought,
extended frozen condltions, etc.). Dischargers a~ p~cluded from exe~:i~mg
waiver more than once dunng a two yea~ period.

DRY WEATIIKR MONITORINC.

A. Dry Weather Screening Progmm: Each co-permhtee shah continue ongoing efforts              2
to dete~t the presence of illicit connections and improper dischacges lo the MS4. All
portions (but not necef,.,~a-ily a]l ouffalls) of the MS4 mus! be screened at least once
dunng the pecmit term, in accogdance with the schedule ~el forth in PART III.A.2.

B. Screening Procedurea: Screening methodology may be developed and/or modil’gdbased on experience gained dunng actu~l field screening activities and need not
confocm lo the prolocol at 40 CFR 122.26(dX l)(ivXD).

!

Foilow.u~ o~ Dry Weather Screen~g Re.~ulta: F.,w.h co-pem~ttee shall implement ¯
p~g~,m to locate and eliminate suspected soug~es of illicit �onnections and
improper dispos~ identified dunng dry weather greening ~g:tj¥ilie$. Follow.up
~:t~viues may be pno~t~l on the b~ of:

1. magnitude and nature of the susp~ed ~:
2I 2. tensi~vity of the ~ceiving watt. and

i ~ 3. other ~lev~nt f~ctot~

VIi. MONITORIN~ AND RECORDS,

A. Samples and measu~ments taken f~ the pu~Tose of monitoring ~ b~
representative of the mort/toted activity.

B. The permittee sha~! retain recogds ofall monitoring infm’mation including

onu:,,~,,,~ ,.~,mtonng mstrumentauon, cop,e.~ ol me reports required by this
pernm, and records of all data used to complete the application for this permit, fo/" ¯
period of at least 3 years from the dale of the sample, measuremenl, report ot
application. This penod may be extended by request of the Director at any thne.

C. Records or monitoring information shall include:

I. The dale, exact place, and time of sampling or measurements;

2. The initials or name(s) of the individual(s) who performed the samptins
l]~gasu~rn,-nts;

3.    The date(s) analyses we~ performed;

4.    The time(s) analyses were i-ltiated;
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5. The initials or name(s) of the individual(s) who performed the analyses;

6. References and written procedures, when available, for the analytical
techniques or methods used; and

7. The results of such analyses, including the bench sheets, instrument
readouts, computer disks or tapes, etc., u~d to determine these results.

VIII. Penalties for Violations of Permit Conditions.

2

1, ]~¢_eli_eent Violation,; The CWA provides that any person who negligently
violates permit conditions implementing Sections 301. 302. 306. 307, 308,
3 i 8, or 405 of the Act is subject to a fine of not less than $2,500 nor more
than $25.CXX) per day of violation, or by imprisonment for not more than !
yea~. or both.

2. Knowine Violation,~ The CWA provides that any person who knowingly
violates pemu! conditions implementing Sections 301. 302. 306, 307, 308.
3 i 8. or 405 of the Act is subject to a fine of not less than $5,000 nor mo~
than $50.000 per day of violation, or by imprisonment for not more than 3
years, or both.

3. Knowin_e Endangerment The C’WA ixovides that any person who                      2

knowingly violates permit conditions implementing Sections 301. 302. 306.
307, 308. 318. or 405 of the Act and who knows at that Ume that he is
placing another person in imminent danger of death or serious bodily injury
is subject to a fine of not more than $250,000. or by imprisonment for not
more than 1;5 ye.~, or both.

4. ~ The CWA provides that any person who knowingly mak~
any false material statement, representation, or certification in any
application, record, report, plan, or other document filed or required to be
maintained under the Act or who knowingly faJsifies, tampers with, or
renders inaccurate, any monitoring device or method required to be
maintained under the Act. shall upon conviction, be punished by a fine of
not more than $10.000 or by imprisonment for not more than 2 years, or by
both. If a conviction is for a violatJon committed after a first conviction of
such person under this paragraph, punishment shall be by a fine of not more
than 520.000 per day of violation, or by imprisonment of not more than 4
years, or by both. (See Secuon 309(c)(4) of the CJean Water Act).

B. ~ - The CWA provides that any person who violates a permit condition
implementing Sections 301. 302, 306. 307.308, 318, or 405 of the Act is subject
to a civil penalty not to exceed $25,000 per day for each violation.

C. Adrrdnistrative Penalties - The CWA provides that any person who violates a permit
con~tion implementing Sections 30J. 302, 306, 307. 308, 318, or 405 of the
is subject to an administrative penaJty, as follows:

25
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I. Cla~s I ~n~]~ No~ ~o exceed $ I0,000 per violation nor shaJl the maximum La~oum cxc~d $25,000.

2. C’l-~ss II _~’~nalLY Not to exceed S 10,~ ~r day f~ ~ch day d~ ~ch
~ ~=olat=on con,nu~s nor sh~l

Water Act pros’idesSection o[ Clean
~v f~ mal¢n~ sta=¢n~nt. ~pm~ntat=on. or cenil~cat=on m ~y ~o~ ~ ~r d~u~nt
su~m=tted or ~quimd m ~ m~n~ned under ~is ~t. i~iu~ng ~ of compline
or noncompl=~ce shall, u~n con~’ict=on. ~ punished by a £me of n= ~m I~ $10.~.
or by m~pn~n~nt for not m~ ~ 2 ye~ or by

2

R0057117



R0057118



R00571 ~ 9





BIBLIOGRAPHY OF RESOURCES

REFERENCES:

1) Texas Water Resources, Reducing Urban Nonpoint Source Pollution, Trea~ng Runoff in
Texas C~ties Will Be Difficult. -Expensive, by Ric Jensen. Summer 1991

2) American Public Works Association. Southern California Chapter. Final Report. A Study
of Nationwide Costs to Implement Municip.~l Stormwater Best Managemem Practic, s. May
1992

3) EPA. Ubran Targeting and BMP Selection. November 1990

4) Charlotte. North Carolina; Storm Water Discharge Permit Application: Part II

5) Urban Runoff Managment lnformation/FMucation Products; Developed by the USEPA,
Region 5 Water Division, Wetlands and Watershed Section Watershed Management Unit
Call Kim Hankins at (404) 260-8328 for information.

6) Water Quality Urban Runoff Solutions, APWA Special Report #61.

7) Storm Water Management For Industrial Activities, Developing Pollution Plcvedttion
and Best Management Practices; EPA-R-92..O06.

8) Independence. Missouri; Storm Water Discktr~ Permit Applie.ttion: Part I!

9) Stonnwater Program Guidance Manual for the Puget Sound Basin Volum~ 1 &
Washington State Department of Ecology; July 1992

10) Storm Water Quality Best Management Practic~ for Industrial Activities; North Central
Texas Council of Governments; February 19. 1993.

11) Investigations of Inappropriate Pollutant Entries into Storm Drainage Systems; A
Guide; EPA; EPA/0OO/R- 12/238; January 1993

12) Stormwater Regulations: Perspectives from a Successful Urban Program; Wahtenaw
County Environmental Services Bureau; Ann Arbor. Michigan

13) Draft Manual of Practices Identification of lllicit Connections; USEPA Pezmits Division
(EN-336); September 1990

14) Managing Toxic Pollutants in Stonnwater Runoff; Water Environment and Technology;
May 1992

R0057121





V
Notes ~ iiLO

2

R0057123



V
--- O

’ COMPONENTS OF THE Lr- ALAMEDA COUNTY
URBAN RUNOFF CLEAN WATER

1PROGRAM
~.2

PUBLIC INFORMATION AND
PARTICIPATION

MUNICIPAL GOVERNMENT
ACTIVITIES

* NEW DEVELOPMENT AND
CONSTRUCTION srrE CONTROLS

* ILLICIT DISCHARGE IDENTIFICATION
& ELIMINATION

* INDUSTRIAL DISCHARGES
INDENTIFICATION AND RUN OFF
CONTROL

* STORMWATER MONITORING

* STORMWATER TREATMENT

GENERAL PROGRAM VS. SPECIFIC                        J
PROGRAM
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STORMWATER ORDINANCE ,-,    L
DISCHARGE REGULATIONS AND
REQUIREMENTS

INSPECTIONS AND ENFORCEMENT

VIOLATIONS

ENFORCEMENT CHALLENGES

2
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ACTIVITIES WITHIN CITIES THAT L
HAVE BEEN IDENTIFIED AS

PRIMARY POLLUTION SOURCES
1

° NO EASY ANSWER 2
AUTOMOBILES SIGNIFICANT
POLLUTERS

REGIONAL BOARD’S FOCUS ON
COPPER

OTHER TARGET POLLUTANTS 2

q
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TYPICAL CHALLENGES WHEN ~ LO
CONDUCTING STORMWATER

[
MONITORING .

° TECHNICAL PROBLEMS 2/

* NO CLEAR TRENDS IN DATA

DATA MANAGEMENT

2
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.. CHALLENGES TO IDENTIFYING L" ILLICIT DISCHARGES

POOR DOCUMENTATION

TIME CONSUMING

DIFFICULT TO LOCATE
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WHAT ARE IMPERVIOUS SURFACES?

_ Impervious surfaces axe surfaces which cannot be effectively (easily) penetrated by
water. Examples include pavement, building, and compacted soils.

_ WHY STUDY IMPERVIOUS SURFACES?

As part of our development pattern in the Northwest, we replace n~tural land cover~
with new surfaces such as buiJd~gso streets, p~rking lots, driveways, and sidewalks.
These new surfaces are impervious to our rains. They block the rain ($tormwater)
from soaking into the ground and increase the amount of water running off into
streams, lakes, and the marine watm’s of Puget Sound (F~,ure 1, page 2).

A ~rowing body of scientflic evidence indicates that there is a direct link between
impervious sur/ace coverage and degradation of streams (Schueler, 1994). Even
relatively low levels of impervious surface coverage (10 to 15 percent of the total
area) in a watesthed (drainase basin) can make it d/fflcult to maintain stream
qtality. Gl~aterimperv~ou.~ $12rflce ~o~q’i~e (15 to 20 pRrt:~tt o~ tot~ ~ ~’d in
watershed) has been linked to dramatic changes in the shape of sl~m~, weter
qu~lty, wat~ temperature, and the health of in~-te, amphibians, and ~ tl~t "re
these stream~ Based on zoning and population estimates, the total amount of
Impervious surface coverage in thr~ of our local d~aina~ basins (Flsque 2, page 3) 1~
expected to increase f~om an estimated 14 percent to 29 Parent of the total land ~e~
with corresponding impacts to our local wat~ resource.

Keeping the rain (stormwater) on the surface instead of letting it soak Into the
Mound depletes the Moundwat~ supplies upon which Olympia and otl~r Thunton
County communities (Rsq~re 2, pa~e 3) depend for dri~g water. When less water
so~ks into the Mound. groundwater levels drop, less ~ou~lwater is available to
supplement summer flows in streams, a~l stream levels may fall below the
m~imum needed to support fish or recreation and other uses. In order to minimize
the �onseq.ences of impervious s.rfaces, we b.ild expensive stomwat~ nmoff
storage ~ treatment systems. Most cu~ent development practices ~ local
poUcles and gt~ulations a~m to deal with and reduce the impac1~ of impervious
sue’faces, but fail to address the sou~-e of the problem.

As the Northwest’s population Mows, impervious surfaces also w~l inc~ase. It’s
important to act now to identify feasible and practical ways to reduce impervious

_ surfaces. Acting now can reduce the long-term development and environmental costs

_

of ~rowth and help keep our water resources healthy for th~ futur~

I
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EXECUTIVE SUMMARY
O

ELEMENTS OF THE STUDY
L

The Impervious Surface Reduction Study (ISRS) was conducted to identi/-y possible
strategies for impervious surface reduction in Olympia, the surrounding North
Thurston County Urban Growth Management Area (North Thurston UGMA)

- 1(Figure 2, page 3), and other locations. This report summarizes the results of the
study and offers recommendations based on study results. The study consisted of

- 2
three basic tasks: project management, involvement and education, and technical and
policy analysis.

Proiect Mana_~ement                                                                  -

The City o~ Olympia’s Public Works Department, Water Resources Program,
_provided project leadership with support and participation from the cities of Lace,/,

and Tumwater, and Thurston County. Funding for the study was provided by the
Washington Department of Ecology through a Centennial Clean Water Fund ~’ant
and Olympia residents through their Storm and Surface Water Util/ty.

Involvement and Education

The study was guided by both steering and citizen advisory committees. These 2committees were comprised of neighborhood, development, and business
representatives, and natural resource management experts from both the public and
private sectors of the Olympia area community (Project Team, page i). Other
avenues for involving and educating the local community and interested ~
included a needs asseesment; community forums, displays, conferences, and
presentations; distribution of fact sheets, buttons, reports, and research summaries;
and media coverage. Approximately ,50 people were directly involved in the research
and development of the study’s recommendations. Approximately 1,600 people h’om
all over the Urdted States were informed about the study and invited to participate or
receive more information.

Techrdcal and PoLicy_ AnaJ~.i,,

In order to better understand the problems with impervious surfaces and the costs,
benefits, and incentives associated with possible reduction strategies, various
technical and policy issues were analyzed. The analysis consLsted of several tasks
including: literature and policy review, demonstration projects, basin and site                  -
coverase assessment, parking analysis, and other research (Chapter 2, page 31).
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EXECUTIVE SUMMARY

To further determine practical ways to reduce vehicle-oriented impervious surfaces, ¯
parking analysi~ was conducted, lrdorrnauonal interviews and field visits expanded
our understanding ¯bout how to reduce the overall ¯re¯ dedicated to parking,
without compromising the viability of local businesses or increasing development
costs. In recognition of the coverage assessment and parking analysis findings,
several of the study recommendations address s~reets and parking.
(Recommendations for Reduction. page 7).

Data Gaps lde~

In the Thurston County area, we currently have limited knowleds~ about our
impervious surface coverage, ¯quifer t~.harge areas° and ~roundwater system.
lack of data limited the scope of the study ¯nd the ability to provide location-~i~.ndfl¢
recommendations. The study brought to light ¯dditional reasons for re¯kin8 bett~
use of development ~¯cking systems and for funding and conducting groundwater
and other r~s~arch.

R~commena~tion~ to Achit,~ a 20 Pe~r.~t RMuction in Future lmp~ok~

A 20 percent reduction in iml~q~ious surface~ a~sociated with ~ dev~lopmant i~
expected in Olympia and the North Thur~ton UGMA i/tbe
are implemented by the �ities of olympia, L~cey, and Tumwatero and Thu~ton
County. However, each �ommtmity needs to determine for
recommendations and specific strategies that work for them, given their specific mix
of public goals and community character. Other jurisdictions are highly encouraged
to involve citizens, businesses, and members of the development community in
reducing impervious surface. A 20 percent reduction is a feardble and practical goal
for Olympia and will not require ma:eptional changes in the Olympia community.

It is important to remember that ¯ 20 percent reduction do~s not solv~ ti~ Iong-t~cm
problems with impervious surfaces. ~ study’s recommendations only addr~s
future development, and do not address exis~ng impervious
20 percent reduction in the total amount of effective impervious surface coverag~ that
is expected in the Percival, Woodard/Woodland, and Chambers/Ward/Hewitt
drainage basins at 80 percent buildout (Figm’e 3, page 7), could result in
approximately 600 fewer acres of impervious surface coverage by the year 2012.
Su’at~gies such as narrower streets and creating smaller building footprints are
expected to reduce the per capita amount of impervious surfac~ for the region.
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Figure 3: Current and Potential Future Trends in Acres
of Impervious Surfaces in the Percival Creek,

Woodard/Woodland, and Chamber/Ward/Hewitt Drainage llasht..s
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-L
Olympia has or will be taking to reduce impervious surfaces, the reader should refer
to the detailed Implementation Actions sections under each recommendation in_                 --
Chapter 3 (page 59) and Chapter 4, Implementation Strategy (page

This study sign/lies a new emphasis on impervious surface reduction for the Olymp/a
community, and has left as many unanswered questions as it has answered. More
research could be conducted to better define hydrological relationships, costs and
incentives, and water quality impacts (Chapter 3, Strategies Considered and In N~.d             -
of Further Analysis, page 60). It is important to keep in mind that impervious
~urface reduction is still an experiment~one that needs to begin so that ssm can
discover real-world solutions.

Overa/l Recommendat~m

recog~es that changing attitudes, policies, and regulations are a significant first step
in impervious surface reduction. Recommendations 2 and 3 are reminders that
growth management and transportation planning can be used to reduce impervious
su~aces. The pro~’t team included these recommendations to encourage Olymp/~
and other jurisdictions to consider policies and regulations, growth mamgement, and
transportation planning as tools for impervious surface reduction.

Integrate impervious surface reduction into polides and re~n~ation&

Recommendation 2.
Establish growth management policies that encourage inflll of urban areas and
reduce urban sprawl.

Recommendation 3,
Provide a public transit system and other alternative modes of trsnsportath~
that reduce the need for streets and parking.

Rm~ada~om for Vehicle-Oriented Pmwnmtt

Seven of the 19 recommendations address vehicle-oriented pavement such as stree~
and parking areas. According to the basin and site coverage assessment (Chapter 2,
page 34), streets and parking areas make up a significant portion of Olympia’s
impervious surfaces. Reducing vehicle-oriented pavement can result in impervious
surface reduction, but needs to be done in cooperation with the local business and
development community in order to identify cost-effective strategies.                        -

Recommendation 4. r-.-~--
Develop standards for narrower residential streets with reduced, but adequate, - .
parking opportunities.

8
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Recommendation 5.
Use p¯vers and other pervious surfaces for low use areas such as overflow
parki.ng and emergency ¯ccess roads.

Narrow a/ley widths, use altem¯tive surf¯ces for alleys, and/or design alleys
to chain to vegetated strips or central chains.

Recommendation 7.
Encourage cooper¯tive parkinS such as joint (combined), shared, and
coordinated parkinS.

Recommendation 8.
Encourage underground or under-the-building parking and the co~truction of
multi-storied parking structures.

Recommendation 9.
Develop flexible parking regu]ations related to parking region-wida that I/mit
the ~l~ount of/~rtj:leryious st11-~¯ce, while it-illprovlcUng parldn$

Reconunendation 10.
Gently slope sidewalks ¯w¯y from streets and other impervious surfaces
towards vegetated strips or St¯yea catchnunts.

Na~t~aUy o~-~g, m~dls~trb~ a~as tyI~cally l~l~ra~ 60
depend~g on soil type (Rgure 1, page 2). Clearing and gradin$ ¯ site typically
removes existing vegetation and compare the soils, greedy reducing the lnffltmtlan
capacity.of the site.

For the purpose of this study, the project team cortsidered compacted soils an
impervious surface. The team recommends redu~’~ng sou compaction and the
ciearing of vegetated areas to retain the inherent infiltration capacity of undisturbed

Recommendation 11.
Limit soll compaction on newly developed residential and commerdal sit~s,
especially those sites with sensitive features. Reduce sou compaction and
restore in£dtration capacity on already clem’ed sites whenever practical.

Recommendation 12.
Limit land clearing on newly developed residential and commercial sites,
especially those sites with sensitive features.

9
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Recouunendation 1;3.
L~ncourase measures such as homeowner u~ociation �o~,nants, plat map

conditions, and/or conservation easements that protect existi~ ve~etstion and

~hons [or l~si~,n ,nd Plzc~,m~t o[ Buildings 7
In recos~ition that our cun’ent development pattern plays ¯ large role in how much

2impervious surface we create, the project team recommends two key strategies for
reducing building-related impervious surfaces: clustering and taller ~

Reconunendation 14.
Encourase duster development that minimizes impervious surfac~

Recommendation IS.
£ncourage the building and use of taUer structures to reduce the ~ze of

Ra:onmL..nd.ot~ [or Communi~ I.~ ~nd ~

Involvement and education of the community is a hish priorlt,/~or Olymp/~. The
,. 2

essential to accomplishing implementation of the study’s recommendations, and was
~ to ~tsur~ that pofio/and regulatory changes r~.d the community’s

Ix~usht ¯ real-world l:e~lx, ctive to reduction stratifies,

Rao:mua’m~l,,tion l&                                                       " 8

Develo~ and l:n’ovide training m~d technical ~lstance to the re$ion’s _
development and business �ommtm/ty.

_
P.e,:omme~om jbr Shay

Evaluation is an essential step for learning h~om past expeder~m and recognizin8 -
successes. For the project team, this study raised as many questions as it answered.
It also idenb/ied the need for better in/ormation concerning impervious sur/aces and
local groundwater hydrology. The toiiowing recommendabons, i/implemented, -’
would not only continue the research efforts begun with this study but would help
us measure success and idenb/y areas for improvement. These recommendations _would provide in/ormation and data for evaluabng the overall success o/the study,

lO
-
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CHAPTER 1
LINTRODUCTION

STUDY OVERVIEW

develop, more and more land is covered with impervious surfacest~banareas
such as buildings, streets, driveways° and parking lots. Historically, these impervious
surfaces have created several well-documented water resources problems. These ~re
illustrated on Figure I (page 2) and are summarized below.

The 84-square-mile North Thurston County Urban Growth Management Area (North
Thurston UGMA) (Figure 2, page 3) is already experiencing water quality and stream
habitat degradation. The entire area depends on groundwater ior its drinking water
which is vuinerable to contamination h’om the surlace. Ln addition, the Squaxin
Island Tribe and others are concerned that loss ol groundwater rech~ge is ~EectLr~
fish habitat by reducing summer stream flows.

Impervious surfaces and iaadequate stormwater management have been Unked to an
increase in excessively h~gh stream flows during winter and harmh~ low flows
during summer (Booth and Reinelt, 1994; Booth, 1990; Hammer, 1972). Local
drainage basins (watersheds) such as Woodard Creek and Percival Creek (Figure 2,
page 3) currently exhibit instream habitat losses as a result of relatively high demtty
development and impervious surface coverage o~ 17 percent and 9_~ percent,
respectively. The habitat offered by other basu,..~ such as Woodland Creek and
Chambers/Ward/Hewitt (Figure 2, page 3), which have 12 percent impendou~
surface coverage in each, reflect the relatively low density residential and commercial
development in these basins. While many human actions -,ffect and degrade local
instream habitat conditions, the affects o~ excess stormwater runoff is pronounced.
Future growth will requJre efforts beyond current gtormwater management practi~
i/we wish to preserve our local urban creeks.

Over the next 20 years, the population oi the North Thurston UGMA is projected to
increase by 66 percent to a total of 184,000 people (Thurston Regional Plm~ttng
Council, 1993a). If that growth occurs and is acconunodated with the current pattern
of urban sprawl, the total amount of impervious surface in the Percival,
Woodard/Woodland, and Chambers/WardlHewitt basins could increase from an
estimated 14 to 29 percent of the land axea, with corresponding increases in
stormwater runoff and water quantity and quality problems. At 80 percent of
buildout (full development) in these basins, it is estimated that the total amount of
impervious surface would displace enough water to flood Olympia two-~eet deep. At
80 percent of buildout, it is also estimated there would be 6,200 acre feet of
stormwater added to the runoff we currently manage. This new stormwater would
be enough to create a 62-acre lake that is I00 feet deep, and would need to be
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managed to ensure recharge of our groundwater supplies and long-term preservation
of water resources.

To address these challenges, the Impervious Surface Reduction Study (ISRS) was
conducted by the City of Olympia in cooperation with the neighboring governments
of Lacey, Tumwater, and Thurston County as part of an overall stormwater
management strategy. Funding for the study was provided by the Washington
Department of Ecology through a Centennial Clean Water Fund grant and Olympi~
residents through their Storm and Surface Water Utility. The study was initiated in
March 1993, and was originaUy scheduled to be completed December 1994.
to accommodate construction of demonstration projects, the grant deadline has been
extended to tune 1996. At this time, all study tasks except for the demonstration
projects are complete. A separate technical report s~ng the results of the
demonstration project wil/be completed May 1996.

GOALS AND OBJECTIVES

The goal of the study was to idenh~ and ~ain community support ~or
sur/ace r~duction ter.hn~lues that result in ~ncreased .torm~tn, tre~tmeat
groundwater rech~rEe in the Thurston County re~on, without musing ~prec~ble incre~

Another ~ established for the study was a 20 percent reduction in impervious
surfaces throughout the North Thurston UGMA stemming from implementation
the recommendations. Based on study results, it seems that a 20 percent reduction
could be achievecL

Objectives study were to:of the

I. Inform the public of the need for alternatives to impervious surfaces and foster
support for necessary policy and development changes.

2. Develop standards to encourage reduclion in impervious surfaces in future
construction, and develop and initiate policies to support these standards.

3. Provide technical assistance to members of the development community
interested in incorporating alternative techniques into proposed site and
buiJding plans.
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4.    Work with other local governments and members of the development L
commu~ty to apply a|terna~ve development practices at one or more highJy
visible sites.

5. Present information to the development and business community, professional1organizations, government entit~es, and other interested parties concerning

STUDY AI~ROACH

In September 1991, the study goal and tasks were conceptualized during an e~’ly
scoping meeting for a Center~al Clean Water Fund grant application (Figure 4,
page 16). The meeling was attended by staff from Olympia, Lacey, Thurston County,
and the Squaxm Lsland Tribe. Olympia convened an additional meeting of local
jurisdictions once the grant application was selected for funding. In August 1992,
about 25 private and public sector representatives participated in a brainstorming
session that identified �ons-’am~ and opportunities, and provided additional
feedback on the smdy’s approach.

It w~ decided oarly on that Olympia’s Water Resour~s Pro~m would be the
agency responsible ~or edmm~stering the study, and that Lacey, Tumwater0 and
Thurston County would be involved as adviso, to ensure that the study contributed ,to regional impervious surface reduction. It was ~o asked by Olympia City Council ’that the study be used as a model to test Olympia’s sustalnabfllty criteria. These

~8~tiding parameters of the study are discussed in more detail below.

Re~onal P _erspe~y~

Washington’s Growth ManaKement Act of 1990 and 1991 (Revised Code of
Washington 36.70A) requires Thurston County and dries within the county to plan
cooperatively to accommodate the additional people expected to live here by 2015.           ~
The four local governments in north Thurston County are currently updating their
comprehensive plans to meet Growth Management Act (GMA) requirements and
coordinating their efforts based on county-wide growth management polities. A              U
major result of growth management would be a shift in the development pattern in
north Thurston County from one of low density suburban sprawl to a denser urban
pattern, as illustrated in Figure 5, page 17.

The new development pattern would reduce the per person amount of impervious
surfaces for the Olympia, Lacey, Tumwater, and Thurston County area because there
would be:
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FiKure 4: Imperious Surface Reduction Study Flow Di,~x, lm
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iS Fl~ure 5:. Cun~nt and Future Development Patterns L
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¯ Less impervious surface in outlying rural and low density areas due to the

I, concentration of development in urban llrels.

¯ More efficient use olr impervious surface in the u~an areas (more total

i, impervious surface m Ol.vmpia, Lacey, and Tumwater due to higher densities,
m but less impervious surface per person or unit of development/or the whole

~ty).
l.
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However, the high population growth for the area is expected to result in an ever
increasing total amount of impervious surface. This i~ expected to jeopardize
availability of clean groundwater, mstream flows, and drinking water supplies for
future generations.

Po~i~ Focus and Early Implementation

From the beginning of the study, it was clear that water resources problema
associated with impervious surfaces could not be addressed without considering
policy issues such as urban sprawl and transportation management. Therefore, the
study initially took a broad look at water resources concerns and proposed
preliminary recommendations for reducing impervious surfaces that m~’rored the
regional growth management piarmmg efforts of the four local governman~

It also became clear that a policy approach would be complementary to other
research efforts in the Puget Sound region. During the study, project stall met twice
with stall from a Centennial (:Jean Water Fund grant project admin~tered by the
University of Washington’s (:enter for Urban Water Resources Management and King
County’s Department of Public Works. The meetings’ purpose wu to coordinate
efforts and reduce duplication. A~ a result of the meetings, Olympia choose to take
more of a policy focus that could complement the construction practices focu~ of th~
SeattJe-based project. Results of the Center’s research of onsite infiltration capacity,
including mulching techniques and pavers, will be available in 1995 and will be
reviewed by Olympia statl for local applicability.

St~ff and some Ad Hoe Citizen Advisory Committee members (Project Team, page 1)
also participated in the revision of Olympia’s s~eet, parking, and development
standards being conducted concurrently with the study. The revisions were driven
by the need to have local Policies and regulations comply with the Growth
Management Act and Olympia’s comprehensive plan. The revisions posed an
opportunity to incorporate key recommendations of this study into existing policies.
This early implementation of the study’s findings provided an arena for considering
impervious surface reduction along with other issues, and provided an opportunity
to immediately implement reduction strategies.

Olvmvia’s Sustainable City Philosophy

In March 1992, the Olympia City Council formally decided to evaluate its actions.
based on two sustainability criteria:

* Criteria I: Future generations

City actions will meet present needs without jeopardizing future generations.
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* Criteria 2: Interrelationshii~ L

City actions wilJ take into a~count the environmental, economi�, social,
and poLitical reqmrements for their success and the impact on the ,.~
n~tural environment and human activities. /

These criteria are intended to help guide Olympia to’w~rds actions that will help 2create ~, sustainable community, one that "persists over generations and is f~-seeing
enough, flexible enough, and w~se enough to maintain its natural, economic, social,
and political support systems" (City of Olympia, 1993d).

The Impervious Surface Reduction Study was used as ¯ model to see how these
�:rit~ri~ could be applied to a complex issue. A sustainabillty analysis of the study
was conducted in two p~rts. Part one was an initial analysis at the beginning of the
study and part two was ¯ more in-depth ~’~lysis ~ffiU¯ted with the Janum’y 1995
Community Forum. The basic steps for both p~rts oE the analysis were:

Step I. Def’me the problem.

Step 2. Deflne the proposed solul~on.

Step 3. Envision ¯ futur~ if the solution is success/uUy
implemented (reisted to Crite~ 1).

solution to be success/ul (related to C:iteris 2).

Part On~ Initial Analys~s

Early in the study, members of the project te~m conducted an initial analysis. The
members went through all five steps of the ~aJysis with the following results:

The problem was gener~ly defined as w,,ter quality and flooding
impacts of increased stormwater runoff/rom impervious surfaces.

Step 2.

The solution was generally det~med as reducing impervious surfaces
~sociated with new development.

19
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Step 3.

The vision for the future was defined very broadly and reflected a wide
range of transportation, housing, land use, economic, and social issues.
The vision included higher densities, clustered housing, taller buildings,
neighborhoods with services within walking distances, more
transportation options, fewer cars, smaller parking lo~s, multi-~toried
and unpaved parking, narrower sidewalks, alternative surfaces,
more green spaces.

This broad vision was the basis of the study’$ preliminary
recommendations which overlapped with several growth management
planning strategies. During additional committee meetings, the focu~ of
the preliminary recommendations was narrowed to address a few
general growth management strategies, streets and parking,
practices and landscaped areas, design and placement of tmildin~o
community involvement and education, and study evaluation.

Steps 4 and 5,

I~..scussion of future impacts and requirements for success wu
constrained by time, the committee members’ confusion ova’
sustainability concepts, and the general di~fficuJty of analyzing
connected to such a wide range of issue.

The initial analysis was complemented by a technical and polio), analysis (Chapt~ 2,
page 31) conducted by st~f and the policy consultant (Project Team, page l). The
analysis yielded a number of examples of innovative land use and regulatory
practices in other communities, as well as the results of other impervious surface

Part Two: Communit~ Fon~m gou~dt~ble ~

Part two of the sustainability analysis included a roundtable exercise. The exercise
involved the five attendees of a Community Forum, and was facilitated by the policy
consultant. The roundtable exercise consisted of a brief presentation on sustainability
concepts and Olympia’s two criteria, followed by a group discussion that reviewed
the main goal of the smdy--a 20 percent reduction m new impervious surpass.
Objectives of the exercise included:

¯ Expand citizen understanding of key sustainabiIRy concepts.
¯ Receive input from citizens for use in this final study report.
¯ Test one method for conducting sustaLnability analyses.
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-- The roundtable exerose was designed to assess future impacts of and requirements L
for a 20 percent reduction in impervious surfaces associated with new development.
The exercise COnSLSted of figuratively placing the 20 percent goal at the center of e

-- table and the Community Forum participants considering two questions. The
’ ’ questions,,,: 1

l. What changes will be needed in natural, social, economi�,
2’ and political systems to achieve a 20 percent reduction in

_ new impervious surfaces by the year 20127

’ 2. What will be the impacts on natural, social, economic, and
., political systems Lf a 20 percent reduction is achieved by
..o the year 20127

After a group discussion, the participants wrote responses to the questions on ¯
handout illustral~ng key natural and human systems (Figure 6, page 22). Following ¯
break, the participants shared their responses to the sustainabiIity presentation and
exercise. As ¯ follow up to the Community Forum, the policy consultant
summarized the participants’ responses and performed ¯ more in-depth ~uudym.

Table 1 (paBe 23) summarizes ¯ variety of impacts and requirements that were
identified for the success of ¯ 20 percent reduction in impervious surfaces. Feedback
from Community Forum participants inclicated that the concepts of sustainabfl/t,/
were relatively clear and that looking at something from ¯ new perspeciive w-,

" useful. Feedback aLso indic¯ted that the roundtabie exercise was good, but the link

8

. -- between the exercise and impervious suHace reduction was unclear.

~ ° To contribute significantly to Olympia becoming ¯ sustainable community, there
- would need to be ¯ greater effort to reduce impervious surfaces than is laid out in

9
this report, and the effort would need to be maintained over several generations.

’ Such an effort would require greater agreement among sectors of the community
" about strategies. New information and technology would be needed to enI~ace

J~~oundwater intLItration and minLmize impacts on water resources, Such ini’orma~on
~.~ ’’ and technology would need to be complemented by economic incentives and

relatively stable climatic conditions (e.g., rain~aID.
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Figure 6: Sust~abillty lnterrel~tionshlps---
Natural ~nd Htun~n Systems
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INVOLVEMENT AND EDUCATION

Broad-based involvement and education of the local and regional community was
important to meeting the smdy’s goals. Education was an Lmportant ¯venue ~or
otizens and local ~.~nsd~cuons to become weII-i~ormed of the problems addressed by
the study, in adchtion, the education process was used as ¯ two.-w¯y street,
providing an opportunity to discover community concerns and generate innovative,
workable solutions.

S~ate_~,_ for Invol,.~n,~ and Educatin£ A-_dienc-~

Olympia used ¯ muJti-f¯ceted strategy for gaining broad-based support for the
study’s impervious s~u’face reduction recommendations. The strategy was lnlti~y
summarized in ¯ public involvement and education plan (Appendix A, page 159).
The plan cont,tins goals, objectives, activities, and eval--tion measures, ~nd was
implemented consistent with the grant agreement for the study. The strateSy focused
on ¯ variety of audiences and included many opportunities for dtizens and
neighboring local governznents to influence the dire¯ion and outcome of the study.

Audiences included the 1o~1 development community (developers, �onlractors,
landscapers, a~,hitects, realtors, etc.); individual homeowners and neighborhood
associations; sm,tU business owners and retail and commercial businesses; and dr),
and county governments, including their planning, public works, and parks
department staff, management, and elected o£ficiab. Completed involvement and
education activities are summarized below.

and private sector representatives were involved in defining the study h’om i~Publ~c
inception (Project Team, page i). Community, business, and local government
representatives assisted in the study through two committees.

Steeria8

Since long-term success depends on cooperation and coordination among the four
local governments in the North Thurston UGh[A, Olympia managed the study with
the assistance of a Steering Committee comprised of plann~g, comznunity
development, and publ~c works staff from Olympia, lace),, Tumwater, and Thurston
County. The Steenng Committee met four times, helped refine the scope of the
study, and provided technical review of reports and other products. The committee
also shared the resu/ts of the study with their management and elected officials and
participated in tecl~cal assistance activities.

24                                         ~
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Ad Hoc C~tizen Advisory Committee

A six-member corn~ttee ot cornmuni .ty representatives met 14 times durin8 the
¯ -- course ot the study. The committee advised staff by reviewing drafts, discussing

ideas, and assessing the environmental, economic, sooal, and political implications of
various recommendations. Committee members included a consulting engineer,
architect, commercial realtor, soils scientist, private utility manager, and
neighborhood association representative. The comn~ttee’s second meeting (July 1993)
consisted of a visioning exercise with the Steering Committee members based on
Olympia’s sustainability criteria (Figure 4, page 16). The Ad Hoc Citizen Advisory
Committee subsequently met to review comments on the dra/t report and provide
input to this final report.

Needs Assessment

An informal needs assessment (Appendix B, page 165) was conducted over a
’ ’ three-month period (January through May 1994) to IdenWy communicaUon tools and
. o incentives appropriate for reductng impervious surfaces. A secondary purpose was

to inform members of the community about the study. The assessment results we~
incorporated into the Public Involvement and Education Plan (Appendix A,
page 159).

O~ the approxin~tely 125 assessment forms distributed to local businets and
development community representatives, and planning and public works staff, 41 (33
percent) were returned. Survey responses indicate that, with the exception of tours
and field trips, technical assistance and education tools developed for the publ/�

¯ sector may not be suitable for the private sector. However, newspapers are ¯ ~
,.. media format for reaching both sectors.

The survey results also indicate that the public sector is more willing to participate in
demonstration projects than the private sector. Responses indicate that the private
and pubtic sectors agree on the incentives for ptrticipatm8 in demonstration projects:
training, stream/ined permit process, and reduced development �os~.- Community Forums

Two community Eorums were held to discuss the study’s recommendations (Figure 4,
page 16). A meeting with the attendees of the early scoping meetings and additional
members of the community war convened to discuss the Technical and Policy
Analysis Report (City of Olympia, 1994b) in January 1994. Another meet~8 was held
in January 1995 to present the draft study report, provide an opportunity to discuss
the cLra~t recommendations, and revolve the public in a sustainability review. The
comments from the communJty forums were incorporated into this final study report.

I o

-.
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Tech.r0¢al Assistanc9

To encourage further understanclmg ~nd actual reduction of impervious surfaces,
tech~cal assistance was offered to t.he local and regional community. Ir~ormation
and training on how to iden~y and take advantage of impervious surface reduction
opportunities was provided to citizens, policymakers, developers, business
b~ilders, and others. Tecl’mical assistance consisted of two workshops, am
surfaces fact sheet (Appenc~x C, page 169), ~nd a model lesal agreement for sl~’ed
park~g (Appenciix D, page 179). In January 1995, information on alternative surfaces
and impervious su~ace reduction techniques was presented to the loc~ chapter
the Ecobuilders Guild. In March 1995, an Exploring and Understanding Soils
Workshop was offered to budders, contractors, excavators, and interested citizens.
Both workshops were successfu/in expanding understandLng about imperv/ous
surface reduction techniques (Study Result.s, page 5, and Appendix E, pa&e 181).

The alternative surfaces fact sheet was distributed to 30 soils workshop attendees.
An additional 600 copies are scheduled to be printed and distributed duadn& 1995. A
model legal agreement for shared paridng (Appendix D, page 179) is distributed
through the Olympia permit counter and was distributed to local $overnmamts
throughout Washington, via the Aasociation of W~hin&ton Counties’ amd Assoc~tion
of Washin&ton Cities’ mal~in& lJ~ts.

Infora~tlon was shared with citizens, professional groups, amd various jurisd~ctlon~
within Thurston County, Washington State, amd ac~’oss the United States to encourage
application of the studies results. A shared parking fact sheet was developed
over 500 were distributed to local jurisdictions throughout the United States.
Nineteen articles about the study were publ~shed, including two in ru~tion~]
publications and three professional papers. Twelve news releases, one radio
announcement, two professional papers, and two ads were ~ completed.

Printed materials distributed or scheduled to be distributed include approximately
I,~75 reports, 1,000 buttons, and 2,000 copies of three d~ferent fact sheets
(Appendix C, page 169). Printed materials were dissen’dnated at two nalional
cor~erences, at 23 presentations amd briefings, and in response to requests. The
project maLLing list contains 431 n~mes and addresses, LnclucLing 183 local, 139 within
Washington State, 104 out-of-state, and Eve names and addresse~ outside the United
States.

An in, formational display board with illustrations of alternatives and a Rip book with
photos of example designs were used at the two national conferences and several
the presentations.
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-- STUDY EVALUATION L

An evaluation of the study and whether or not it met its goal~ and objectives was
conducted by project staff March and April 1995. Evaluation of the public
involvement and education plan (Appendix A, page 159) wa~ an important part of
the overall evaluation because it prowded data on the amoun! and dis~bution of

- pnnted materials, numbers of people m/ormed about the study, and knowledge
2gamed from technical assistance workshops. However, actual behavior changes

resulting from printed materials, presentations, or other methods were not measured.
Without measuring behavioral change, crediting the study with actual imperviou~
surface reduction is di/ficult. Staff assume that some reduction will occur given the
policies that have been changed as a result of the study, and because citizens,
businesses, development community, members, and several Jurisdictions nationwide
have learned more about impervious surface, reduction strategies.

Public Involvement and Education Plan Result,.

_ The Public Involvement and Education Plan (Appendix A, p~tge 159) contains nine
evaluation measures. According to evaluation results, four of the measures were ¯
clearly met, thsee were partially met, one is no longer applicable, and one is dilficult
to evaluate because it is based on ~uture actions. The evaluation measures and
results are listed below.

- L At least 1,000 people were in/ormed of the study throuih briefing,
_ presentations, etc.

-- This objective was met. Approximately, 2,190 people attended briefings,
_ presentations, and technical assistance workshops, or received printed materials.

25 percent of these people were at one or more presentation~ or received printed
materials and attended a presentation, then approximately 1,650 different people
were in/ormed of the study.

2. Demonstration projec~ included private-public partnerships.

" This objective was partially met. Although the project team was not successful at
’ constructing a demonstration project on private property, Olympia School Dis~ict

m No. III is participating in a demonstration project. The school district is a separate
entity from the city and, thus, a special letter of agreement was required for

’ construction of the project. The Olympia High School project was brought to the
" team’s attention by a citizen and u~li~ed private contractors for soils analysis and sod

,,
replacement.

’~ 3. At least five site plans submitted to Olympia during 1995 integrated ,_.....
teclmiques recommended by the study.
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LTh~s objective is no longer applicable for two reasons. First, when written, this
objective assumed the study would be completed in 1994 rather than 1995. Second,
because many of the policy" changes that occurred as a result of the study have yet to
be adopted, it is too early to see study results reflected in site plans. This evaluation
measure has been folded into Olympia’s implementation actions for
Recommendation 19 (page 121).

4. At least 20 people were involved in training.

This objective was met. Forty-six people attended the two training workshops.

5. Results of workshop evaluations indicated that the training workshops were

Written evaluations were distributed at both training workshops (Appendix F,,
Workshop Evaluations, page 181). Participants’ responses to both workshops were
favorable. Eight of the nine respondents to the Ecobuilders Guild evaluation
indicated that "they wou~d reduce impervious surfaces associated with the/r ~1~xt
construction project." The twelve respondents to the Soils Workshop evaluation
rated the overall quality of the workshop a 4.42 out of 5.00 ptnsible point~. Nine of
the respondents from that workshop indicated they "certainly did" learn new facto or
new ideas that would be helpful on their Job.

6. At least 7~ percent of the study’s recommendations were adopted by Olympia
and 50 percent by other local governman~

This objective will be partially met if draft policies are adopted as proposed. It i~
expected that at least nine recommendations will be wholly or par~ally incorporated
into Olympia’s policies. Three of the study’s recommendations were incorporated -
into city policy prior to the study, and are included as guidance for other local ~’~
jurisdictions outside the North Thurston UGMA. Four additional recommenda~on~

~                     :may be implemented depending on funding. If funding is provided for these fous -
recommendations and policie~ are adopted as proposed, Olympia will implement all
or part of 81 percent of the study’s recommendations not already implemented.                    ~’~

Only a few of the recommendations are proposed for adoption by Lacey, Tumwater,
and Thurston County. As with Olympia, some recommendations had already been _
wholly or partially incorporated into policy prior to the study, while other
recommendations have been incorporated into proposed street standards and other
policies. Staff estimate that approximately I0 to 20 percent of the recommendations _
will be adopted by other local governments in the North Thurston UGMA.

R0057189



-- INTRODUCTIO,~: O

- 7.    At least I0 jurisdictions requested study results. L

It is difficult to determine the exact number of requests from jurisdictions becaus~
phone catls and personal contacts were not always documented. However, those that
requested materials were added to the project m~ilin8 list. As of March 15, 1995, the
mailing list contamed 165 names of representatives ~from various Jurisdictions,                 2
indudmg five tribal representatives, 18 representatives from federal agencies, 47 from
state agencies or universities, 44 from county agencies, and 51 from city agendes or

_ ports. Project staff continue to get requests for ir~ora~tion. These requests
expected to continue throughout 1995.

_ 8. At least one letter of support for the study was received h’om a leedin$
business organization.

_ Staff did not request a letter of support from local business organizations, l~ormal
verbal support of the study was given by the Olympia/Thurston County.Chamber of
Commerc~o

9. The Ad Hoc Citizen Advisory Committee and Steerin8 Committee members

2
generally support the study’s recommendations.

The Ad Hoc Committee members have indicated that they support most or all of tha
- study’s results and recommendations. Committ~ members worked weL! together,
- sharing ideas and wrestling with challenging issues. The committee �~me to general

consensus concerning many elements of the study’s approach and recommendations.
- Steenns Committee support also was achieved, although to a lesser desree.
- frequent meetings or direct contact with Steering Committee members could have
_ resulted in &rearer support for and implementation of the study’$ recommendat/ons.

_           Overall Study Evaluation ]~q~ul.~
Evaluation measures were not established for the overall stud),. However, r~ults ol
an evaluation of the study’s goals and objectives (Goals and Objectives, page 14) ar~

_ summarized below.

The study’s two goals were generally met.

Goal 1: The Ad Hoc Citizen Advisory and Steering Committees generally
support the imperious surface reduction techniques recommended by
the study. Many of the recommendations are proposed as part of new
su’eet, parking, and development standards. Restdts of the cost analysis
indicate savings associated with some recommendations. However,
there wi//be some costs incurred for alternative surfaces, taller
braidings, and other recommendations depending on individual site
factors.
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LGoal 2:     Based on the basin and site coverage assessment and expected results
from the proposed street0 parking, and development standards, an
estimated 20 percent reduction in future impervious surfaces is likely to
occur. This reduction will be complemented by additional reduction */
from infil/and other growth management strategies currently bein~
implemented.

2The study’s five objectives (Goals and Objectives, page 14) were dearly met.

Objective I: Over 1,600 people were informed of the need Iror alternatives to
impervious surfaces and encouraged to support impervious surface
reduction in their local �ommumty. Nineteen articles, 12 new~ releases,
one radio announcement, two professional papers, and two ads were
used to inform the public about study results or invite particlpaaon. In
addition, approximately 1,000 buttons were distributed with a "Save
Don’t Pave It" message, 2,000 fact sheets were distributed, and 23
presentations or briefings were provided to the local and regional

Objective 2: Street, p~kin8, and development standards were rood/fled to encoura~
2impervious surface reduction in future �ons~uction.

Objective 3: Although not as extensive as initially proposed in the Publ/�
Involvement and F.ducation Plan (Appendix A, page 159), techra_cal
¯ ssistance was provided to the development conununity duri~
study and will be continued to some dei~ree into the future.

Objective 4: Two demonslration projects are underway. Both are at highly visible
sites (Olympia City Hall and Olympia High School) and util/ze
alternative development practices.

Objective 5: Many of the presentations and briefings noted under Objective 1 were
designed specifically to share results. As of March 15, 1995,
approximately 87~ copies of the Technical and Poli�T Analysis Report
and Impervious Surface Reduction Study Drab Report had been
distributed. Approximately 200 copies of this final report and 1,.~0
copies of a separate Executive Sununary will be distributed nationwide.
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CHAPTER ~
LTECHNICAL AND POLICY ANALYSIS

Research of technical and policy issues was important to understanding the problem~
caused by impervious surfaces and developing feasible and practical
recommendations. The technical and policy analysis element of the study included
five main tasks:

1. Literature and Policy Review
2. Demonstration Projects
3. Basin and Site (2overage Assessment
,I. Parking Analysis
5. Other Research

The literature and policy review was conducted early in the technical sad policy
saalysis (Figure i, page 16) and helped define the study approach (Ch~pt~" I,
page 15). The review included the foliowins activ/ti~.

¯ A surve~ of the literature and interviews with knowledgeable people to
determine quantifiable relationships between impervious surface sad the
quality sad quantity of stormwate~ runoff.

¯ Development of recommendations for reducing impervious surfaces based on
1) Olympia City Council policy direction; 2) initial visioning (bralnstormir~
and lengthy discussions by the Steering and Ad Hoc Citizen Advisory
Committees; 3) a review of literature on sustainable commurtities and
alternative development techniques; 4) input from a forum of select
community leaders; and 5) public review sad comment.

¯ Analysis of stormwater runoff quantity, water qual/ty, groundwater rech~ge,
and stream flow information.

The literature and policy review culminated in the publication of the Technical and
Policy Analysis Report (City of Olympia, 1994b). For the sake of continuity, some of
the early analysis has been incorporated into Chapter 3 (page 59) of this report.

DEMONSTRATION PROJECTS

A key task of the tec.h~cal and policy analysis was to demonstrate the feasibility and
pra~cality of the recommendations at one or more new development sites.
Numerous proposed developments in the Olympia area were investigated in light of
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TECHNICAL

the goals of the study. These proposed developments were evaluated for suitability                L
as demonstration projects by staff and the Ad Hoc Citizen Advisor~ Committee u.~inS
the following nine selection criteria:

provides an opportunity for techniques that are not readily f~ to1. Project
the development community, and at a size that demonstrates their applicability

2. Pro}ect has high visibility and accessibility to the development and business

Project provides useful information for an u~banized0 intensely used setting.

4. Project provides an opportunity to use techniques that meet stormwater
detention and treatment goals.

5. Project provides an opportunity to demonstrate co, t-effect:lye techniques.

6. Project provides an opportunity ~or ¯ public/private parmmhlp.

7. Project provides ~n opportunity to demonstrate ~

& Pro~.ct provides an opportunity to monitor it Ions-tam.

most practical for demonstration indudedconsideredthe
Recommendation 4 (nm’row residential streets); Recommendation 5 (use pavers or
alternative sur/¯ces); Recommendation 11 (lin~it soil compaction); ~
Recommendation 12 (limit land deerin~.                                              ~m~

Both commercial and resident~l, private and public sites were considered
demonstration of the recommendations. Considerable effort was spent investigatin~
potential projects. Baniers associated with identifying ¯ viable demonstration
construction project included:

¯ Many of the recommendations focus on chanses in current policies or -
resu/ations. A ~m’iance would have been required for almost every potential
project in order to legally construct an alternative or innovative design that is_not currently allowed. Most projects did not come to the attention of staff or
the committee until it was too late in the design phase and would have
required a construction delay for the developer or builder. _
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¯ Because there were only a few tech~ques identflied for demonstration L
through the study, many of the potential projects offered Lintited
opportunities. Pavers and alternative surfaces were the most obvious
items statable/or demonstration, but they are suitable for low-use areas

1
which contradicts with high-v~ibility and other selection criteria.

* Many of the potential projects offered only minor improvements in the
2in/iltration or treatment of stormwater due to site specific limitations

soils) and were therefore not pursued.

Potential projects tended to lack long-term viability of the demot~.stratlon
techniques and/or an opportunity for long-term monitoring o/the project.

The above barriers delayed star~S the projects until early 1995. Since that time, two
projects have been pursued: a sidewalk renovation project at Olympia City Hall
a soil restoration project at Olympia High School.

The Olympia City Hall sidewalk renovation project will consist of using pave~l for
bike rack facifities and for replacinS ~egments o~ exisbnS sidewalk. Approximately
three �lJ/ferent types of pavers will be used and displayed with in/ormation about
costs, installation methods, and expected

The Olympia High School soll restoration project will consist of reducin8 the roll              ’-~
compaction alonS one side of ¯ dirt and gravel parkinS lot in order to increase
infiltration of surface water runoff. Runoff is currently flowin8 h’om the parking k)t
into an adjacent soccer field, limitinS use of the field. A trench approximately thzee
to ~x feet wide, four feet deep, and 100 ~eet IonS wiL! be du& Rock and other
materials will replace the soil removed b’om the trench. The soil¯ will be reinlon:ed
with ¯ layer of plastic cellular confinement material (e.s., Geoweb) Jutt below the
surface. The added rock and materials, and the cellular confinement layer m~
expected to help protect the deeper sou fi’om compaction and increm infiltn~tion            r’~

The ~oRowing six mter~ ~ be used to evil.re the demonstr¯~o, pmjem:

1. The new t~.hnlques can be implemented without causing appreciable
increases in development cos~

2. The amount of impervious surface is less with new techniques than with
standard development practices.

3. The new techniques are acceptable to users and provide ¯ safety, aesthetic, or
other advantage compared to standard development practices,
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4. The new techniques are ¯cceptable to contractors and buiJders and are Leasier to construct than standard development practices.

S. The new techniques increase the ease o( ma~rttenance and reduce
m~intenance costs compared to standard development practices.

6. The new techniques increase stormwater treatment and lnWtration and ~’~
reduce floocLing compared to standard development pr¯�’tioss.

The study grant was recently extended to Iune 1996 to accommodate completion of
the demonstration projects. Because the demonstration projects are not complete in
time for this report, ¯ separate technical report that summarizes lessons learned and
monitoring results w~l be subn~tted to the Washington Department of Ecolo~/in             -.
April 1996. Readers interested in information ¯bout the dan~nsu’¯tion projects are
encouraged to contact the study �oorclinator.

BASIN AND SITE COVF, RAGE ASSESSMF.NT

Project stall conducted ¯ basin and site cover¯p assessment to better understand th~           -
level of impervious stu-face reduction that could be expected in the North Thurslmt
UG~L~ ~rom key study recommendation~ The assessment �onsisted of ¯ sitt,-spaciJ~
analysis and ¯ two-part analysis of/mpervious sur~¯ce �overage st prt~icted bu/ldout
cond/tions in the Percival, Woodard/Woodland, and ~/Ward/H~v/tt
draL, tage basins (Figure ~ page ;3). The three drainage basins total 37000 ¯�~s and
w~e selected ~or the assessment

¯ Land use and tmpe~ious surface coverage information was read/ly available ¯
and fairly ~t;

¯ They represent an ares that overlaps with the North Thurston UGMA and is
equivalent in size to almost 69 percent of the North Thurston UGMA tlqgure Z,
page 3); and

¯ It is expected that the three basins wW experience less development and ~
growth rates than the North Thurston UGMA as ¯ whole, and thus, the
analysis results are ¯ conservative estimate of reduction we can expect
the study’s recommendations in the UGMA.

Information for the assessment was obtained from engineering plans for 11 Olympia-
area developments and Hydrological Simulation Prod-am. Fortran (HSPF) models
created for the three basins. The engineenng plans provided in/ormation on typical -
coverage for h~gh-ciensity residential (three to seven units/acre), multi/amily (seven
to 30 units/acre), and commercial/industrial land uses. The I-LSPF models are _predictive hydrologic computer models for surface water that provided in/ormation
on existing and Potential future land use. The models also provided information on

34
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~Othe_ ~effe.ct~veness of various unperv]ous, surface types (,.e., streets, sidewalks) at
pro~. uclng runoff ~rom a slte. The en(nneerm- .-~ .... .-, .......
evaluated to answer the following questions: 6 v,o,, a,,u r~r~. Imormation was

ow much unpervious surface is associated with typical developments Ln the
North Thurston UGMA?

. hat is the amount of impervious surface we can expect at buJldou
three basins given current develonment re,,,,1-, ....... t ~ the
representation o~ ~orth Thurston UGIVLA development ti;ends? ’ ¯

¯ Wh ¯
at reductions ~n L, npervious sux~aces can be expe~ed with implementation

ol~ key study recommendations?

Site.-s~cif!¢ Analvs~s

The quantity of streets, sidewalks, parldng/driveways, roofs, lawnllandscaping, and
open space associated with recent Olympia area developments was calcuJa
the engineerin la tedg p ns. Numerous developments exhibiting typical, but vari
.oppo.rtun~ties and �onstraints were used .n.. ~^,, .......... _’,-     .     ed:
lot t~e analytis: ¯ ,,,,; ,u,uw,~g uevelopmenm were cno~

2
¯ Re~idenbal development:

~or.th Pomte 38 uxdts; 6 unJts/i~.e
mgelow Park 71 units; 4 unJts/a~e

¯ Mul~an~y develooment:. Home rt Fern~ ,-    ¯     po ,    ~dge, Cambridge IL Creekwood
¯ Commercial development:. Sa~eway, Home Depot, Eastside Office B-tldi~

The approx~nate composition of site coverage l~or the 11 developments is shown
Table 2 (page 36). The average coverages are also presented raphJcally Ln Rg~re
(page 36).                                          g
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Table 2: Site Coverage for Thr~e Land Uses L

Approximate Site Coverage, %

Residen~al MuJti~arn~y CommercialSurt’ace Coverage Type Average Range Average Range Average Range

Streets 16 11-22 11 7-17 , . 2
Sidewalks 3 2-4 5 2-1 ! 4 2-~Parking/driveways 6 4-9 15 10-20 53 39-64Roofs 15 10-18 17 15-17 26 25-27Lawns/landscaping 54 44-65 19 14-22 13 4-26Open space n/an~ 34 25-40 nlao)
Total impervious surface 40 48 86

(1)    Open space typically ~’presents ¯ small portion o# ~esidenti~ and commercial developments.               --

Figure 7: Site Coverase for Tiuee Land Um

I0
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The total impervious surface for each land use category is generally in agreementL
with accepted l~get Sound values used in the HSPF program (Aqua Terra, 1994).
Table 3 compares the estimated HSPF coverage values with the coverage of Olympia
~e. development~

1
Development CoveraSe

Impervious Surface, %

Land Use HSPF Model Olympia Developments

Low-density residential (<I unit/acre) I0 n/am
High-density residential (3-7 units/acre) 40 40
M~amil7 (7-30 units/acre) 60 4~
C omm e rcl al / Indus trlal 90

(1) Low den./~, nmidemoal developmm~ ~ not tnmlua~l.

2
Imp~’vlom surfaces can also be evaluated with respect to their effectiveness at
produdnS runoff. For example, a residential roof may be similar in s/ze to a
�ommerci~ roof, but given the presence of permeable landscaping around the typical
res/dentia] roof and the presence of impervious surface around the commercial roof,
the �ommerci~ roof is more effective at producin8 runoff (produces more runoH)
than the residential roof. This evaluation approach can be helpful in deftninS
stormwater problems and opporttmities. Commonly accepted I-L~F rel~tionahips
between impervious surface and effective impervious surface (Aqua Terra, 1994) in
the Pu~t ~ound area ~re presented in Table 4.

Table 4: Comparison of Total Impervious Surface and Effective Impervious
Surface fn~ Several Land Uses

land Use Total, % Effective, %

Low-den.sit~ residential (<1 unit/acre) 10 4
High-density residential (3-7 unify/acre) 40 26
M~ItLfandly (7-30 units/acre) 60 4S
Commercial/industrial 90 86

I 37
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Table 5 indicates that a siven unit of impervious sm’face will produce appredably L
more runoff in a commerdal setting than in a low-density re~dential settin&
However, these assumed values do not, as stand-a/one numbers, reflect the
importance of soil type and slope on the effectiveness of the surface. Impervious _ ..~
surfaces dLsch~ing to highly pervious $oii are ineffec~ve. This evaluation does not
address the effect of soil type on effectiveness, and, therefore, provides generalized
rather than site-speciSc results.

Table S: F~stimated Impervious Sur~ce F.Hectivenm
Residenflml ~opm~nt                                -

Surface F.ffectiv~
Surface Covera~ Type Type, % Frscti~m Sur~

Stree~ 16 .8 12.8
Sidewalks 3 .7 2.1                           -
Parldns/driveways 6 .6 &6 _

�ommerdalllrtdustria] impervious surfaces we~ assumed to be
Lawns and landscapinK for tit development land uses were 8ssigned an e~ectJve
fraction of 0~5. Table 6 presents the es~nates; l~ure 8 (paSe 39) illustrates tht

Multffamily, and Commendal Developmmtt

Streets 3.5 13 11 3
Sidewalks 0 2 5 4
parkins/driveways 0.5 4 15 53
Roofs 0 5 17 26 _
Lawns/landscapirq; 0 :2 1 1
Total 4 2~ 49 87
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Figure 8: Estimated Effective Impervious Surface Covera~,e
for Resident/N, and Commerci~J DevelopmentMultif~mLiy,

~ [] Mulfifomily

~ 40 I Commercial & ,nOush~al

approximate values used in HSPF modeling (Table 4, p~tge 37).

The resuJts of the site-specific analysis include:.

¯ Streets are the primary producers of stormwater runoff in residential ar~as.

¯ Sidewalks and lawns/landscaping contribute minimally to effective impervious
sur/ace.

¯ Parking lots are highly effective impervious surface.

¯ Streets, parking lots, and roofs generate similar quantifies of runoff in
mul~aunily developments.

Analysis of Potential Impervious Surfaces i~ Three Ol~rmvia Area Draina~-,e

Like most areas adjacent to the urban core of Olympia, Lacey, and Tumwater, the
three representative drainage basins can expect considerable development growth in
the near future. The extent of the basins’ growth potential has been thoroughly
evaluated through b~in plans developed by the Io~al governments and is presented
below in Table 7 and Figure 9.

39
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. O

L
Table 7: Current ~nd Potential Future L~d Use

in Three Olympia Area Drainase Basins
- "1

Land Use, Acres

Land Use Category Current Potential Future

Undeveloped 24,663 7~1
Sparse residential 3,~0~ 12,592
Suburban residential 3,448 12,492
Medium resldenti~ 1,559 2,40~ -
High residential 869
Light commerci~ I,.~7 2,963
High commerc~l 868 2~q4

Fisure 9:. Current and Potential Future Land Use
Olympia Area Drainase Basins

Multifa~n~       Co~’ne~.,lal            _

R0057201
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The HSPF model requires consolidation of the seven land uses shown in Table 7 L
(page 40) into the categories of undeveloped, low- and high-density residential,
mu/t~arnfly, and commercial/industrial land uses. Successful computer modeling

no uses. ~ ne categories o~ low-aens~ty resiclential, high-density residential,
multLfamiJy, and commercial/industzial are the same categories used on the previous

p esente~ m Iao~e 8. AdditionaLly, potential ~uture development acreage (expected
~b_u~_’dout)..in Tabl.e 9_h.as been reduced by 20 percent compared to zoning allowances
vecause sites in me ~lyrnpia area typically develop at lower densities than are
allowed by zonins.

Table B: Consolidation of Current and Potential Future Land Use
in Three Olympia Area Drainase Baalns at $0 Percent Bulldout

Land Use, Acres

Land Use Current r’otenUal fut , 
2

rugn-aensio/resiaential (3-7 traits/acre) 4,,q07 12"S3~ . ~.. ’
Mul~amily (7-30 unit,/acre) S69 2,419
Commercial/industrial 2,395 5,133

Table ~. in Total and Effective lmpe~viou~ Surbce~

i

Potent/al Future Increases
in Three Olympia Area DralnaSe Baalns

Impervious Su,-face increases, Acres

Land Use Total Effective

Low-density residential (<1 unit/acre) 703 2~! UHigh-density residential (3-7 unils/acre) 3,332 2,166 ~Multifamily (7-30 units/acre) 915 732 i
Commercial/industrial 2,464 2,3E4
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Given these values for current and potenlial ~uture land use in the drainage basins
(Table 8, page 41), and total and e.~.~ective impervious surfaces associated with
cL~ferent development types (Table 4, page 37, and Table 6, page 38), we can expect
the ~oliowing inczeases in impervi~,ts surfaces for full development conditions (20
percent less than buildout) m the

Tables 10 and 11 show total and e~ective surfaces in the’ basins under h~
development conclitions. The m/ormation is also presented graphically on Figuzes 10
(page 43) and Figure 11 (page 43). Due to its relatively minor contribution to rtmoff,
lawns and landscaped areas have been omitted from these

Table 10:. Total Impervious Surfaces for Future Potential Development              _
in Three Olympia Area Drainage B~Ins

Total Impervious Surface, Acr~ ._

Suzface Coverage Low-density High-density MuJ~ily Commercial To~l
Type Residential Residenti~

Sl~eem 225 1333 168 73 1799
Sldewalk~ 37 222 76 119 455 ~

~o/~g/Driveways 85 506 22~ 1460 2276

.~

216 1281 252 712 2460 -

~

Table 11: Effective Impervious Surfacefor Future Potential Development                     ~
in Three Olympia Area Drainage Basbu

Effective Impervious Surface, Acres

Suflace (:overage Low-densi~ HiKh-density Mu/tifami/y CommercialTot~
Type Residential Residential

Su’eets 211 1066 168 73 1518
Sidewalks 0 89 76 119 284
Parking/driveways 70 304 225 1460 2059
Roofs 0 512 252 712 1476
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Figure I0:. Acres of Total Impervious Surface for Future Potential Development
in Three Olympia Area Drainage Ba~it~

35C0 ~ TOtal iml3etvK)u$ sulfoce

30C0 ~-/Etfect~ve iml:)ervk3us surfoce

o~FiKure 11: Acres Effective Impervious Surface for FUBa~otential

Development i~ Three Olympia Area Drainase
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.Reduction Analyst.~

Based on the previous analysis, six potential strategies for Lmpervious
reduction were evaluated. The six strategies included:

1. Reduce residential sidewalks by 50 percent by installing sidewalks on only one
side ot the street.

2. Reduce residential sidewalks h’om five feet to four feet in width.

3. Reduce local access street widths from 32 K.et to lesser widths.

4. Reduce commercial parking b~ five, ten, or 20 percent.

5. Reduce mul~f~nfly parking by five, ten, or 20 percent.

6. Reduce commerci~, indust=lal, and multi/~nily ro~ areas by I0 or 20 percent.

For each strateg),, two questions w~re

¯ What percent of total and e~fective impervious surface would be reduced
_ given development site?

¯ Wh~t percent of total and effective impervious surface would be reduced in
the three drainage basins at 80 percent bulldout?

The results of the reduction analysis calculations are summarized in Table
(page 45). Results of the reduction analysis indud~

¯
effectiveReducing sidewalks offers minor, possibly insigqtificant, reductions in total sndimpervious surfaces.

¯ Ma)or reduc~ons in residential street widths are needed before
reductions in impervious surfaces can be expected.

¯ Redu,-ing commercial, industri~ and mul~family l~rkin8 could readily reduce
impervious surfaces.

¯ Roof reductions imply constructing taller buildings with associated reducticms
in impervious surfaces.
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Table 12: Badn and Site CovesaSe Ameimment Reduction Analysis Results

Impervious Surface Reduction Percentases
Poleatisl Strategy                       Site-Sj~ific        Basin-Wide

Total Effective Total    Effective
i. Reduce residential sidewalks by 50 percent by installinK the

walks on one side of the s~eet only,. 1.33 i.00 !.59 0.832. Reduce residential sidewalks horn 5 feet width to 4 ~ width.
0-53 0.40 0.64 0.33

3. a. Reduce local access street widB_hs from 32 .~-~, to 27 feet.
2.50 2.00 2.98 3.12

b. Reduce local access street widths from 32 feet to 25 [eel
3.50 2~0 4.]7 4.37

c. Reduce local access street widths from 32 meet to 20 feet.
6.00 4J~O 7.15 7.49

~ 4. a. Reduce ~:ommercial parking by 5 j~e~cent. 2.67 2.67 1.04 1.37
b. Reduce ~.o~-z-unercial parking by 10 [x~rcenL

~ ~ 5.33 2.09 2.74
c. Reduce commercial parking by 20 [x, rcenL 10.67 10.67 4.18 5.47

5. a. Reduce multifandl), parking b~ 5 jx, rcent. 0.74 0.74 0.16 0.21
b. Reduce muleifamily parking b), 10 ]~ercenL 1.48 1.48 0.32 0.42
c. Reduce multifamily parking bit 20 ]~rcenL 2.95 2.95 0.64 0.84

6. a. Reduce commerc~l, industrial, and multJt’amily too/are~
4.25 43.5 i~18 /10 p rce.t. 0.9 

b. Reduce ,:u,.~,mr~l, lmlum~
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Assumptions 0f the Basin and Site Coverage Assessment

Res,,Its of the basLn and site coverage assessment should be considered in Ii&ht of
several important assumptions,

¯ The sl~eet width reduction calculation assumed that aL! slxeets in reddential
areas were minor local access roads and would, therefore, be considered for
width reduction. Since all residential street~ are not local access roads, this
assumption leads to an overestimate of impervious surface reduction.

¯ The artaly~is assumes that the area surplused by the parking reduction or other
strategies would be landscaped rather than covered by inlpervious
(Le., building).

¯ The eslhnate of the effective ~raction of impervious surfaces was I~sed entirely
upon best judgement. The subsequent analy~/s of L, npervious reduction
strategies for residenba] sites is d~rectly a~ected by these

¯ The eifect of soil type on the effectiveness ot imperv/ous surfaces h~ not been
addressed. Sites with hi~hJy Permeable soils may have no
impendous surfaces even thoush site coverage is high.

¯ hnpendous surfaces associated with multifandly land us~ ar~ assumed to be
entirely (I00 percent) effective at producins runoff.

¯ FuU development conditions ~ assumed to be 20 perc~t less than allow~l
by zoning. This assumption has b~n commonly used in computer moderns
of urban hydrology. It acknowledges that fu!i development at zonin
tm/i~ly, especiaUy for residential development.

£ven with these assumptions, the methodology used in this assessment provides ¯
~stifiable basis ~or investigating the performance of various impervious
reduction s~’at~gies. S~’att~ies investigated offer basin-wide impe,’vious surf¯�~
reductions ran~ing from 0.16 to 10.67 percent (Table 12o pa~ 45). On~
implemented, the performance of the new slx¯tegies could be easily quantified.

PARKING ANALYSIS

Special Parkin_s~ Ca_Dad _ty Study

In order to better understand the parking situation in Olympia, a spedal parking
capacity stud), was conducted. The purpose of the Special Parking Capadty Study
was to assist Olympia’s Community Planning and Development DeparUnent in
revising the p~rking ordinance and to deterndne i/proposed changes in Olympia’s
parking ratios (standards) would reduce hnpervious surfaces. The dra/t ordinance
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L(City of Olympia, 1994g), i! adopted by the Olympia City Council, would replace the
current "minimum" parking ratios w~th "median" parking ratios.

Methodolo~
1Determm~g parking ratios for various land ~ i~ not an ex~t ~ience. Th~ m~thod

most otten used is to mod~y ratio~ from other loc~ government~. Another m~thod
to use the Institute o~ Transportation E~gin~rs handbook (ITE, 1992). The h,mdbook
provides parking ratios that ~r~ based on national surv~y~ o/~lect ~ ~

Th~ two common method~ normally establL~ the minimum i~rki~g r~im
n~’es.~ to provide su/flcient onsite parking, to prsvent tr~flc congestio~ ~
overflow into residenti:l neighborhoocb. However, th~ do not provide
ratios that avoid exce.~ p~rk~g or ~ow for q~:lfl¢ n~cb of In~vidu~l

Dlre~’t observation of parking st~U occupancy dur~g l~k Ol:~rating hours, though
lair intensive, ~ ~n elfective approach for dem’mming i/there ~ ~u/aden~
~c~s p~rking in a community. Th~ method b most helpful when trFing to
l~rking medi~ and w~ the one ~l~.-ted for th~ Imp~-vious Sur~ce
Study’s Sl~.ial P~rking Cap~t7 Study.

-Three taO., comprised the Special Parkin~ Capacity Study:

~
informationtl survey

& Redu~on

The first task was to administer an i~formal~onal survey through phone and pe~onal
interviews (Appendix F, Parking and InIormational Survey, page 187). Conducted
from August 1 to August 14, 1994, this survey was administered to owners ~
managers of 31 selected sites in the North Thtu’ston UGMA.

The sites were chosen by Olympia’s Community Plmudng and Development
Department, which identified them as representative of 15 different land uses that
would be most affected by adoption of the proposed parking revisions. Six sites
were located m the cities of Lacey and Tumwater. The remaining sites wes’e located
in Olympia. No sites in downtown Olympia were chosen. A committee convened in
1994 ~ be developing and reviewing a separate D~wntown Olympia Pau’king
Management Strategy.
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Several respondents indicated that summertime was not the peak season for thatr
respective activities. Caution was used when drawing conclusions about peak
occupancy rates for churches, retail stores, schools, and movie theaters since the
counts were not made during their sel/-de~med peak season. Due to the limited
scope of this survey, fur~er surveys using larger samples throughout the year are
recommend~

Held Survey:

The second task was a field survey of 15 land uses conducted from August I through
August 9, 1994 (Appendix G, Parking Field Survey Data Results, page 189). All
existing parking spaces were counted at each site, for each land use. Occupied
spaces were counted four times for each site, with the exception of the general office
site which was counted only once. Counts were taken during peak hours, twice on
weekdays, and twice on weekends.

Peak hours were determined by consulting the Transportation. Tra/flc Engineering
Handbook (IRE, 1992), consultation with planning star4, and field observatiom, Peak
hours for each land use and the number of occupied spaces durk~ peak hours are
listed in Appendix G (page

The third task was to analyze what e~fe~t the proposed parkin$ ordinance would
have on impervious surfaces. To determine i/median parking ratim would reduce
impervious surfaces in Olympia, i~ormation h’om 11 of the field survey site~
combined with iniormation taken from plans for four additional sites. The number

stalls for the 15 sites was determined (Table 13, page 49). Then, the number
otP~king stalls that would exist i/they were consuucted under the median parkin~parking
ratio~ of the dra/t ordinance was calculated (Table 14, page 50).

Results of the surveys and reduction analysis overlap and are divided into three
general categories: excess parking, parking deficiencies, and parking reductiom.
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Table la: Selected Sites for Comparison of Existin&, Proposed,
and Actual Amount of Patkln8 Stalls

Development Name/Type Number of Number of Number of 1
Exiling S~ S~
Stalls RequiredRequired

Undo" Undo"

Regulation~ Regulation~
Home Depot/Commercial Retail ~ 324 520
Safeway/Commercial Retail 323 30~ 248
Top Fc~ds/Commercial Retail 526 148
Costco/Commercial Retail 616 ~ 468
Best/Conunercial Retail 211"’ 217 209
Windermere 21 15 20
Offices/General

Eastside Office/General 29 23 18

McDonald’. West &3 76 46
S|de/Rest~ur~ats

Brewery C3~/Restau~ants 37 3"/ 3"/
Lacey C3nema Theaters/ 425"~ 497 442
Entertainment

Pac West Health 117 _.m 260
Club/Entertainment

Kolb Storage/Warehouse 9 ? 10
Homeport/Multit’amily 180 96 134
Camb~dge Court/Mul~fan~ly 316 240 2~

(I) Sh~-ed ~ m’~,mems skew ~le
(2) The downmw~ McDo~Id’s site w~ ~ow~ m h~w 29 few~ p~Idng mlb ~h~ ~e

m~imum required because of its dowmown
(3) There ~e no ex~s~ng regu~ons SlX~:i~ m h~h ~

49
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V
TECHNICAL AND POLICY ANALYSIS

Table 14: Comparison of Existing Stalls to Required Stalls                        L
Under Existing Regulations and Proposed Re~dations                      --

Type of Land Use/Number of Number of Stalls Number of St,tUs -
Development Existing Stalls perRequired Under Required Under

Site Calculated Existing MinimumProposed Median
From Site Visit or Regulations Regulations
Plans

Commercial Retail 2,220 1,585 1,704

General Office 50 38 38
Restaurants 164 186 1~7
Enterta/nment-.--
Theaters/Health
Clubs

Storage Warehouse 9 7 10

Total Development 2,939 2,152 2,251

r~o~s sp~flc ~ h~sl~ dul~

¯ The majority of respondents (71 percent) indicated that the amount of available
onsite parking was adequate (Appendix G, page 189).

¯ Despite parking capacity numbers that indicated as much as 60 and 71) percent
vacancy rates, no respondent defined excess parking as ¯ problem
(Appendix G, page 189).

¯ Eighteen of the 31 representative sites had less than 7~ percent occupancy rates-
during their busiest peak hour surveyed (Appenchx G, pa~e 189).

¯ Respondents from sites with more traditional daytime uses, such as ¯ medical-
clinic, retail store, and service station, indicated that parking was inadequate
even though occupancy ranged from 46 to 67 percent (AppendLx G, page 189).
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The majority ol sites have more parking than the minimum parldng ratios
require. There are a total of 809 more parking stalls at 12 of the survey sites
than required (Table 15, page 52).

The muJ~amily and large retail sites have the greatest percentage of p~rking
in excess of the existing minimum parking ratios (Table 15, page

Definitions of inadequate parking varied among respondents. Inadequate
parking seems to be occu.,’nng at developments serving seniors, including both
senior housing and institutional care facifities. Interview results indicate that
there are more senior drivers now than in previous years, and that sen/ors
receive more visitors and care providers in these fadlities now th~n in the
(Appendix G, page 189).

Seven representative sites exceeded 7~ percent parking oCCUl:~n¢7 rates during
theiz busiest peak hour surveyed (AppendJ.x G, page 189).

Churches, theaters, health dubs, and motels all had above ~ percent peak
occupancy, yet reported that parking w~s ¯dequate for their needs the
of the time. Each of these land uses have evening peak hours (Appendix G,

Prior to August 1994, health clubs were not included ~ ¯ land u~e under
Olympia’s parking ordinance. The health club that was surveyed had an
percent occupancy rate at peak hours with six cars choosing to l:~’k on the
street (Appendix G, page 189).

Parking for stor¯ge wtrehouses would incre¯se by ! ! percent under the
proposed median parking r¯tios (Table 16, page ~3).

Parking Reduction~:    "

l.f the proposed median parking ratios had been applied instead of the existing
minimum parking ratios, there would be fewer parking stalh ¯nd le~
impervious surface at 10 of the 15 sites used in the analysis (Table 13,
page 49).

Four of the six land use categories analyzed would have fewer parking
and less impervious surface associated with them if the proposed median
parking ratios had been applied instead of the exis~&ng minimu~n parking
ratios (Table 14, page 50).
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AND POLICY ANALYSISTECHNICAL

Table I,~ Difference in the Number and Percent of Parking Stall~ Built
Compared to Existing Minimum Requ/rement~

Type of Land Number of Percent of Total Total PercentUse/Development Existing Existing Number of of Stalls
Stalls m Stalls in Stalls Fewer Fewer Than
Excess of Excess of Than Minimum

Required Required Required
Commercial Retail 635 40%
General Office 12 $2% _.

Restaurants m -" ~ 16%
Entertainment---
Theists/Health -- _

S~rage W~-ehouse 2 29%

Mul~am~ly 160 4S% ... ._
_ Total Development 809 ~% 29 1%

~uom sp~iflc m h~l~ clubs.

If .t~.e prop~., median parkins ratios had bee~ applied instHd o~ the extstin~
muumum parking ratios, the parking ~or the mul~amily, st.neral
commercial retai/, and restaurant sites would have been reduced by 23 to
25 percent (Table 16, pa~e 53).

The results of the parking analysis indicate that most land uses have more parking
than currently required. This finding confirms what planners have known for some
~ime---that current parking ratios are ar~iclally low and do not accurately reflect the
parking needs of various land uses. The results also indicate that the majority o~
sites have excess parking stalls under the minimum parking ratios. However, due to
the limitations of this analysis, further studies of median parldn~ ratico are
recommended. Future studies should include a greater number of observations
conducted throughout the year.
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V
TECHNICAL AND POLICY ANALYS_I~ O

L
Table 16: (~tnge in Nttmber and Percent of Paridmg Stalb Built

Under Proposed Regulatlor~ Vers~ Ext~th~8 Stall~

Type of I.a~d Number of Percent of Number of Percent ofUse/ Stalls Reduced Reduction Stalh IncreaseDevelopment Increased
Commercial 516 23% 1 ._
Retail

General Office 12 24% 1 !
Restaurants 37 23% ! 1

Theaten/Health
Clubs w

Storage 1 1 1 11~Warehouse

2Mul~ffamily 124 2S% 1 1

Total 689 23% 1 <lltDevelopm~t

~oas sp~iac m hesl~ ~

Using minimum parking ratios has encouraged pltnnera and developers to think o~ [ .
parking as negative o~y when there is not enough. Th~ "bigger is better" view
parking lots has created excess impervious surface, particularly at large commercial
retail and mul~/amily sites. This preliminary parking analysis indicates that using
median parking ratios is an effective strategy for reducing impervious surfaces while ~,Jproviding parking ratios which are neither too high nor too low. Further studies
recommended for continued analysis of median parking ratios.

Cooperative Parkin_~ Survey

Smafler and fewer parking lot~ can result when separate land uses share parking.
The Cooperative Parking Survey of Lo~ Jurisdictions was used to assess exisl~g
local cooperative parking policies or regulations, and to identily incentives that may
increase the use of shared parkin&
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V
TECHNICAL AND POLICY ANALYSIS

O

The informal survey was administered through phone intentiews of ave selected L
iunsciictiorm du.,-ing the month of August 1994. The survey tool used can be found in
Appendix H, Cooperative Parking Survey, page 205. The jua’isdictions surveyed
included the Cities of Olympia, Tumwater, Lacey, and BeLlevue, and Thurston
County. Respondents were planners in Community Development Departmen~ -
Responses to Questions 1 thxough 7 are summarized in the Results Summary
(AppendJ.x H, page 205). Responses to Question 7 were used to generate s I/st for ¯
separate Cooperative Parldng Participant Survey (City of Olympia, in prep~ratlon).

Results of the Cooperative Parking Survey can be divided into two categorlt~
incentives and bamers. Incentives for participating in cooperative parking that vv.~e          _
mentioned by the respondents included:

¯ Reduced construction, landscaping, and maintenance costs.

¯ An increased ¯bLlity for developers to complet~ projects that would othenvi~
have been denied due to parking de/ici~. _

¯ L, xflexible regulations and rigid regulatory language that limit locations
appropriate for some cooperative pro’king and require ¯ shared property IL, m.

¯ Develop~$ perceptions that Im~e parking lots are ¯ necessity, pan~tcxxlarly ~ _

¯ The lack of model cooperative parking agreements. Local governments requl~ -
legaJ agreements between some cooperative p~king parmerso but do not
provide prototypes as part of technical assistance. ..~

¯ Local governments do not document the benefits from cooperative
parking or maintain records of cooperative l:~rking arrangemenm.

¯ Though regulatory language allows cooperative parking, it is not highly
promoted.

¯ Participation or exploration of cooperative parking options is not required as
an option to bu~dixtg excess parking.
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TECHNI~.AL A.%’D POLICY ANALYSI~

Cooperative Parking Survey Conclu,s~ons

Smaller and fewer parl~ng lots can result from cooperative parldng regulations.
Developers and loc~l governments can reduce parking by joining, sharing, or
coordinating parld.ng lar’il~ties. P~rking ordnances that contain cooperative parking

1policies are an excelJent avenue for ju~’~sd~ctions to promote t~e reduction of
impervious surfaces. Parking ordinances that require the exploration of cooperative

2parking, such as shared parking, can prove an effective educational tool, moving
public thLr~dng towards reducing Lmpervious surfaces.

Language used for cooperative parking varies from local government to local
government. Developing common language for the various ~ of cooperative
parking arrangements may laci~tate a clearer understanding of parking optioru for
developers. ~ome suggested language and accompanying l~rkiag reduction8 are as
follows:

Shared parking reduces parking for land uses with n~ncompeting hour8 of
operation. Suggested parking reductions are I00 peroent reduction of the
smafler parking requirement for complimentary da3m~ne and nighttime land
uses, and .50 percent of the sm~Jer parking requh’ement for l~’~d uses with
some ovenap of hours,

¯ Joint parkinS reduces the total parking required for multi-tenant retail end
commercial facilities. The possibility of captured ~ps and increased overflow
parking allows for overall reductions for each land use at these sites.
Suggested parking reductions are 10 percent for developmant~ with two
buildings, and 25 percent for developments with three or more bufldlr~

¯ Coordinated parking reduces total parking by using large retail or col~nercl~l
overflow parking for sa/e, convenient park-and-ride or t~afl head locations.

In addition to the literature and policy review, demonstration projects, basin ~d site
coverage assessment, and parking analysis, sta/f also resea.-~:hed other issues rehted
to the recommendations.

The study goal includes a commitn~ent to determine strategies that don’t in.ease
development costs (Chapter l, page 14). In order to compare recommended
strategies with current practices, sta/f researched costs for many of the
recommendations. The resulting ir~ormation is summarized in Chapter :3 irt the             ,.-..-
incentives and barriers sections for each recommendation.
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TECHNICAL AND POLICY ANALYSIS

A formal cost/benefit analysis was not conducted due to the breadth of the
recommendaUons and complexity of the issue. Although a formal cost/benefit
analysLs was not conducted, the information contal.ned in ~ report does provide
some useful guidance. However, the cost calculations reflect a large measure of best _
professional judgrnent and are based on numerous assumptions. In a real.world
development, soils and other site characteristics wou/d ~reatly influence actual costs.
Any conclusions or application of the costs to other locations or uses should be done Zwith caution.

Paver Places and Faces Survey                                                       _

During the study, several citizens, members of the development �onununity, and
others noted their support for using pavers as s solution to the int-iltr¯tion blocka~e           -
caused by impendous surfaces. However, there is widespread misunderstanding
about the limited usefulness of pavers. Pavers have limited usefulness for three main
reasons. First, the use of pavers should be restricted to low use areas because of the
need to L~dtrate only clean water and ¯void groundwater contamination. Second,
pavers are two to four limes as �osily as asphalt, making widespread u~e of paver~
an expensive alternative. Third, most pavers do not meet Americans with                  .-
DiMbilitiee Act {ADA} standards and pose ¯ liabRity problem for local Sovermnents         ..
and buslnes~s.

Appropriate ~vpllcations for pavers include emergency or ~t~s’mwator ~ access ._
roads, over/low parking areas, and non-handlcapped Parkin8 stalls. Res/dentia/
driveways, walkways, patios, and other areas are some of the most ¯ppropflate
locations for pavers. Residential areas g~nerally do not receive extensive use os" ,-
poUutants. Residential applications do not need to meet ADA standards.

In order to better understend how weU pavers have worked in residential settings,           -
sta~ conducted an L, tformal survey of homeowners. Residentiai applications of
pavers were identified during sts~f field activities. Six homeowners were sent letters
requesting they contact the study �oordLnator for ¯ phone interview. The three              -
homeowners that responded were asked six questions concerning how long the
pavers had been instaUed; ease of installation, costs, and source of materials; use of
the area; maintenance required or problems encountered; the motivation for puttin~          -
in pavers; and wiILin~ness to recommend pavers to others. The results include:

¯ The period of time that the pavers had been instaUed range from one -
month to I0 years.

¯ AU three homeowners said the pavers were easy to instaU and required
no professional assistance. AU three instated them on ¯ sand base and
purchased the pavers from Mutual MateriaLs Company, Tumwater. _
Exact costs were unavailable but were estimated at $6(X) to $3,0(}0,
depending on size and type of paver used.
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All three homeowners are using the pavers for parking. One
homeowner used them to replace a center area of his driveway, where ¯
~ was removed. The area is now used ~or washL-tg cars and parking.
The two other homeowners use the pavers ior overflow parking of boat,
and extra cats.

problems.

The main motivation for installing the pavers for all three homeowne~
was aesthetics. All three had seen pavers in other locations (Tumwater
Fails Park, South Puget Sound Community College, Thurston County
Courthouse) and liked the look of them. Two homeowners also
installed the pavers to increase in/iltration due to poor soUs or
topography of their yard.

All three homeowners would recommend pavers to others. One homeownm’
has integrated pavers into his new house plan.
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CHAPTER 3 L
RECOMMENDATIONS FOR OI.YMPIA,

NORTH THURSTON COUNTY URBAN GROWTH
MANAGEMENT AREA, AND OTHER LOCATIONS                    "1

2This chapter summarizes study results and presents 19 recommendations, The
recommendations are grouped into six

¯ Overall Recommendatio~
¯ Vehicle-Oriented Pavement
* Construction Practices and L~nclsc~ped Areu
* Desi&n and Placement oi Builcl~
¯ Community Involvement and Education
¯ Study Ev~luation

The in/ormation contained in this chapter is derived from the technics! ~1 ponc),
~dy~is described in previous chapters, ~terviews with representatives ol Ioc~
govemmmts, input lrom the Ad Hoc Citizen Advisory and Steerm& Committe~, and
input received through commu~ty forums and other public Involvemant ~
~duca~on activities. E~Ch recommendation is presented, followed by discu~o~ ol
~.lmic~ and policy roues, incentives and b~’r~ers to implementation, policy ~mcl~,
speci/ic actions lot implementation, and implementation co~ts tot OlympM.

SCOFE OF RECOMMENDATIONS

It was recognized early on by the project team that recommendations dasi~ned lot
Olympia may not work for all ol the North Thurston County Urban Growth
Management Area (North Thurston UGMA) or other locations because of the speci/l¢
mix ot pubUc goals in Olympia. It also was recognized that recommendations not
suitable for Olympia may work elsewhere. Consequently, efforts have been made to
document the process and results so others may learn from Olympia’s successes and
challenges, and to provide useful polities and techniques that can be readily applied
in Olympia, the North Thurston UGIVlA, or other locations throu&hout the state and

As you review the recommendabons, please keep in mind that this report
summarizes a study, not a Piannmg process. The recommendations and in/ormation
contained in this report are provided as guidance to Olympia and other communities
and will not necessarily be adopted by the City Council. Integration of mo~t
recommendations into policies or regulations will occur or have occurred through
separate processes----such as revision of the parking, street, and develol:~ne~t
standards. These process, will provide or have provided opportunities for the
public to weigh impervious surface reduction with other public goals, and ensure
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RECOMMENDATIONS

~t recommendations are applied in a reasonable and practical manner. Other local
governments that implement some or all of the recommendations are h.ighly
encouraged to solicit early and abundant involvement trom the community.

This repon signifies a beginning for reducing impervious surfaces in Olympia, and
leaves as many unanswered questions as it has answered. More research could be
done to better define hydrological relationships, costs, and incentives. Whe~
applying the recommendations to Olympia, North Thurston UGMA, or other
locations, it is important to keep in mind that impervious
experiment--one that needs to begin so that we can find real-world solutions.
Evaluation is an essential step to understanding the success and limitations of the
study (Recommendations for Study Evaluation, page 119). Communities working to
reduce Lmpervious surfaces are encouraged to contribute to a study evaluation by
contacting the study coordinator and sharing their experience.

STRATEGIES CONSIDERED AND IN NEED OF FURTHER ANALYSIS

The Ad Hoc Citizen Advisory Committee and pro~.ct staff spent several meel/np
exploring possible impervious surface reduction strategies. Many
are summarized in the Technical and Policy Analysis Report (city
1994b), which contains 11 more recommendations then this report. IrOny ol the
preliminary recommencistions were dropped due to con/l/cts with other public goals
or because of overlap with other planning processes. The substantial changes made
to the recommendations during the course of the study reflect the lessons learned by
the committee end project st~f �oncerning community

Many strategies contained in the initial recommendations and resulting from recent
conunittee discussions may have value for other loc~tions, depending on site-spec~�
public goals, soLIs, precipitation, and population or community structure. However,
these strategies are not reconunended at this time because they require huther
discussion and research. To assist other local governments in applying the study’l
findings, these strateKies are briefly described below. More detsil is available h’om
the study coordinator.

¯ In recognition that impervious surface reduction strategies are new and
~ need refinement, develop performance-based standards for
sidewalks, parking, and landscaping to encourage innovation and
provide flexibility in meeting impervious surface reduction goals.

¯ Provide public support and sponsorship of private developments meetin~
impervious surface reduction goals such as Kigher-density development,
reduction in vehicle-oriented pavement, use of pervious surfaces, and less land
clearing and soil compaction. Use tax increment financing, redevelopment
loans, density credits and other public binding mechanisms, and encourage
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RECOMMENDATION~

private funding of such developments. Meet with the development and
business community to iden~y practical incentives.

* Use zero or narrower setbacks, consolidate landscaped m’e~s and
perimeter plannngs rote one large area, count undisturbed ~re~s and
native vegetation towards landscaping requirements, and/or give
density credits for pocket parks to encourage large blocks o~r
undisturbed areas that infiltrate runoff. Convert p~rking 1o1~ into
and restore U~f~ltration capacity (where possible).

* Identib! opportunities for retrofitting existing paved areas. Some
suggestions include placing vegetated islands designed to treat
stormwater in cul-de-sacs and intersections where sa~rety ~ not be
jeopardized; reducing the size of parking are~, using pervious
or braiding taller buildings when redeveloping a site; and reducins
street widths by replacing existing pavement with street trees.

OVERALL RECOMMENDATIONS

Sever~ of the recommendations reflect the growth management planning being done
in the North Thurston UGMA. Growth m,’magement strategies ~re being applied or
considered to v~ying degrees by Olympia, Lacey, Tumwater, and Thunton CountF
through theLr comprehensive plans (Thurston County, 19B8; City of Tumwat~,, 1993;
C./ty of Lacey, 1994c; City of Olympia, 1994d) and the Regional Transportation
(Thunton Regional PLuming Council, 1993b). During the study, several growth
management strategies were evaluated to determine their ~fectivaness in reducing
impervious surfaces and to ensure that study recommendations are consistent with
the local policy direction.

In the early stages of the study, the project team developed preliminary
recommendations that overlapped the growth management planning occurring in the
North Thurston UGMA. ~everal of the preliminary recommendations restated
transportation and land use planning decisions being made in l~ger public forums,
rather than providing new or specific direction to reducing impervious surfaces. To
reduce duplication of planning efforts, many of the prelimina~/recommendations
were grouped into the following tlu’ee, overall recommendations.
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RECOMMENDATION 1 OVERALL

Recommendation 1.
Integrate impervious surface r~duction into policies and regulations.

.Diseus~i0Q

Local stormwater management practices are designed to manage stormwater runoff
and remove pollutants but don’t ~rectly address a significant sour~ of
runoff--impervious surfaces. A whole host of development, transportation, urban
design, and other policies and reg~dations affect the land use pattern in our
commumties, and the resulting amount of impervious surfaces. General review
local policies and regulations, and conversations with other Jurisdictions revealed that
it is unusual to find impervious surface reduction mentioned or considered in local
government policies or regulations,

Although most city and county staff contacted during the study sc~med aware of tbe
water resources problems related to imper~4ous surfaces, reduction of lmperviou~
surfaces generally has not been implemented through formal policies and regulations,
or considered an explicit public goal by local governments. Integrals impervtom
surface reduction into several policies and regulations ensures that it will be put
before the public for comparison with other public goals, and with other strategim
for achieving water resource protec~on and enhanc~nmt.

Incentives and Barriers

Most policies and regulations address a single issue, such as parking, strw~, or
�.learing and grading practices. £wn though this may b~ practical for other
this poses a barrier to implementing impervious surface reduction strategies.
the problems with impervious surfaces are not related to just one issue, it is
important to make lots of small changes to several policies and regulations in order
to achieve a measurable reduction. The common practice of revising only ¯
policies or regulations a year requires several years to accomp~h a significant level
of implementation and results, and viOance on the part of staff and concmm:l
citizens to keep the issue "on the table."

Inadequate involvement of the business and development community in decisions
that directly affect them is a bamer to successful policies and re~,q~Jations. Having
the development and business community involved in land use decisions that reduce
impervious surfaces is important. What may intuitively sound feasible and rational
on paper may not always work in the real world ~ven financing and const~-uction
constraints. The development and business commur~ty can help identify incentives
and I~rriers to specific stratesies.

|
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RECOMMENDATION

.
Local comprehensive drainage basin plans contain a recommendation to revise
deveiopment standards to minLmize impervious surfaces by such measures as
req~g narrower streets, increasing the use of porous pavements, reducing p~rking
requirements, and revising landscaping requirements. The plans recommend
adopnon of common standards by the four local governments in Thurston County
(City o( Olympia, 1993b).

The Olympia City Council has pledged to evaluate all city policy decialons
based on the d~/’s Sustainable City Criteria (see Olympia’s Sustainable
Philosophy, page 18). The ~rit~ria ask that policies ~d regulations not
~opardize future generations, and take into account environmental, e~nonntic,
and mocial implications. Applying the criteria results m taking ¯ long-lerm
view of decisions and using an integrated or holistic approach to
planning. Having impervious surface reduction as ¯ stated goal or objectiv~
policies and regulations reminds de~ion-mmk~rs, stmff, and the public o# on~
way to achieve

During the stud),, project staff have participated in the revialon o/pm, kin~
-- street, and development standards as ¯ means to implement e~rly find/n
. the study. Many of the recoam~endstions contained in this report
iS already been incorporated into vers~ -.~ Olympia’s p~rkin& street, ~d

development standsrds (City o( Olympm, 1994e; lgg4g; lgg4h). Tha~
- resn~tions w/I/be or have been presented (or public review and comment in
m mep rat  (onm 

m, Olympia’s Community Pluming and Development Dep~rtmant (CPDD)
¯ considering conducling ¯ consolidated ~nnual review o( proposed revisions to

city policies and regulations. A consolidated review would be more cost
m, effective and time eIIicient and allow an opportunity to resolve inconsist|mdes.
¯ An annual review would give Water Resources Program st~f( and dtizans an

opportunity to identi(7 economic incentives and ¯dditiorml m’eas wh~e~ impervious surface reduction could be integrated.
¯

m Current comprehensive plan policies do not explidtly refer to iml~rvio~

~ sur(ace reduction ~s a goal (Cart0 ~ conu~).¯
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RECOMMENDATION I OVER~tw O

The transportation element of the comprehensive plan includes policies to
reduce the amount of impervious surface to the extent practicable, and to use

,/¯lterna~ve surfaces and nat,’a] design methods to reduce total sux~ace
slow concentrations, and capture pollution (Bauer, pets. comm.).

Adopted c~ty/county joint comprehensive plaxts wifi apply dry policies on
l~rking and development to appropriate locations within the unincorporaeed
portion of the North Thurston UGMA (Dosherry, pets. comm.). The current
comprehensive plan, adopted in 1988, and proposed revisions now being
�ormdered do not expficifiy refer to impervious surface reduction. However,
the natural envtronment chapter includes a policy that existing and new
development should nummize increases in total runoff qual/ty and ~
infiltration. A proposed revision would d~’,�ourage in=eases in
stormwater r~nofl and alteration of natural drainage systems to prevent
flood~g and water qu~fit,/degradation (Mormon, pen. �omm.).

Implementation A~op. 2

reg~atiom ~re being revised to bring them into compfiance withMany po"des
Olympia’s comprehensive plan (Chapter 1, Policy locus and F.atly Implementation,
page 18). The �ommerce, mull~uly, and residential development standards;
landscaping ordinance; paridng ordinance; and street standards m-e cun’entty berg
revL~L Such revisions have provided or ~ provide ~, cost effective oppommity to
intl.,grate impervious sudace reduction.

Several changes to the parldng ordJnance’s goals statement, ratios (standards), shared
paridng section, and variance requ~-ement~ ~re being proposed as a d~ect result of
th~s study. Proposed changes to the drdt street standards include nan’ower
re, dented streets and afieys (Table 17, page 65). It these regulaHons axe adopted as
proposed, Olympia should experience an almost bnmecLiate reduction in ~uture
m~parv~ous surfaces ~rom what L~ expected under the current trend (Figuse.3, page 7).
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V
Current Street and Sidewalk Design Standar~                                                    L

and
inimum Design Standan~

r~ r~ r~ ~

bum = N/A NIA NIA NI~, NIA N/A NIA NIA NIA NIA
~
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OVERALL RECOMMENDATION

North Tkurston UGMA a~ O~ ~tW~

Lacey, T~water, ~ton Co~, and many o~er Was~ngmn 1~ gov~en~
are ~enfiy req~ by state la~ to bring ~eir po~es ~d re~o~
~mp~ance ~th the~ new comprehe~ive pla~. ~s pr~n~ ~ o~~ for
many co~es in ~e state to ~plement im~o~
ne~ fu~e.

~ca~ eve~ �o~W adop~ ~lici~ and ~a~om
~aracter and land use, eve~ co~um~ �o~d co~ider ~o~
r~u~on regardless oi i~ si~e or ~ow~ ma~gement frm~orL ~bfic h~
and m~n~, docent renew
involvement and ~uca~on a~s~ are ~a~ly-ava~able op~~ ~or ~vol~g
the public in ~o~ su~a~ r~uc~on ~su~. Even
~enfiy ~ea~g or ~v~ing
of ~ ~li~ and re~atio~ to

r~uc~on ~ the early para~paaon and

~Dlementaflon C~. for

~bl~h ~ m~a~ment
~du~ ~b~ sprawl

~e ~o~enda~o~ in ~ re~
¯ e ~o~ ~a~ment ~
¯ e rest of ~e Nor~ ~mn b’G~ ~e loc~ ~ow~ ~gem~t s~at~
enco~age, ~ong o~er ~, ~ of ~n ~eas ~d ~ of ~ng~on r~u~
proem, pubic ~ansit, ~d o~er ~tema~ve m~ of ~s~m~o~ ~ r~u~
¯ e amour of ~pe~o~ smfac~ ~r ~pita (~on) ~d complm~ ~e ~ ~d
obj~v~ o~ ~ study.

~e ~sic pre~e of ~ ~ ~t ~gher de~i~
rem~ in low de~i~ or r~o~bas~ l~d
~pe~o~ s~faces r~on-~de. Success~l ~plementa~on of
wo~d ~ease total ~o~ s~fa~ m ~e re,on, but at a ~ow~ ra~

67
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RECOMMENDATION 2                                     OVl~l

current development trend (Figure 3, page 7). In rural areas, impervious surfacesthe
wo~d increase less than the current trend because the current low density land uses
wou~d not be replaced wRh suburban or commercial development. In urban areas,
more impervious surfaces such as buildings woHd occur to accommodate l~gher
commercial and residential densities. However, there would be less impervious
surface per capita (person) or per development unit.

recommendation includes developing vacant residential or commercial lots inTh~s
the urban growth management area and redevelopmg underused areas to ¯ higher
density. PossibiLities include redevelopment of lots with deteriorating st~ctus~ to
higher density, and building in parking areas or vacant lots.

Water quality and quantity impacts depend on several factors, including soil type,
previous site disturbance, population, and ~ra/fic levels. BuiJding on a vacant lot that
has been largely undisturbed usually results in more runoff from the s/re, requirln~
installation of a stormwater management system. Redeveloping a previously
developed lot usually does not appreciably change the amount of runoff unless the
amount of imperviotm surface is increased.

Incentives and Barriers

Reducing the costs of public services is a commun/ty-wide Incentive for inflIL Inflll
_ resets in reduced impervious surfaces and less low-density residenti~ sprawl/nto

previously rural areas. The costs of sprawl have been documented in certain studie~
(American Farm/and Trust, 1986). These studies have concluded that the public
economic and environmental costs are higher for low-density development than for
high-density development.

The costs of public services required to serve low-density residential areas usually
exceeds the tax revenues generated by them. For example, a study in Loudoun
County, Virginia concluded that the net public cost to the county would be
approximately 40 percent more for low-density residential (1 unit per 5 acres) th~n
for high-density residential (4.4 units per acre). The higher public cost for low-
density residential development primari/y results from inefficient use of schools and
transportation services, and higher tiabilities for roads and future water and sewer
services. Annual road maintenance costs were estimated to be four times greater for
low-density residential than for high-density residential (American Farmland Trust.

Higher densities are a key to infill and reducing tuban sprawl However, infill may
change the existing character of neighborhoods or other areas. Such change is ¯
barrier to public acceptance of increasing densities. Undeveloped lots in urban areas
are often the most expensive to develop, creating a barrier to infil/. Developers may
avoid in/ill projects because they anticipate neighborhood resistance or because lots
located elsewhere are less expensive to develop.
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When enco~u’a~ng m~i~, it is important to have coordination among neighboring
(aUes and counues. Such coordinaUon reduces the chances that one community will
concentrate.is urban growth next to another community’s rural area, and create a
patchwork land use pattern. The long history, of independent legal authority of local
government~ may be a barrier to reg;on-wide growth management plm,t~in8 that
res~tlt in impervious surface reduction. Incentives ~or coordination include saving
money by providing joint public set’vices such as arterial streets and regional
stormwater, sewer, and water systems; and providing consistent regulations Ior the
development and business community.

The existing Planned Residential Development ordnance is intended to
promote m/ill and more economic, efficient use of urban land by alJowtn8
more site coverage than would normally be ~lowed b~ the zor~g code
of Olympia, l~)l). The ordinance is being revised to encou~’age both lnflll and
mixed use development, and it is intended to be easier to implement (C.Jty o/
Olympia, 1994J).

Consistent with the Growth Management Act tequ~.ements and urban des|~
strategy recommendations, the recently adopted �omprehensive plan (C~ty
Olympia, 1994�) encourages in/~ll development and redevelopment that is
compatible with the surrounding area. Policies for maximum and mlntmu~
densities and allowing aec~ory unit~, zero lot lb~e development, and ~
conventional lots support this ~)al.

Plan policies also support infill strategies such .s mixed uses ~nd du~t~
housing. Plan poli(~es -llow in=eased building height~, reduc~l Parktn& ~d
in=eased site coverage, especially" in downtown Olympia ~ along
density corridors. Olympia is currently ulxla~ns its zonin; ~xle and other
regu/ations to implement these poficies.

The current zoning code (City of Olympia, 1~1) disallows accessory dwelling
units in single family zones. Minimum lot sizes and setbeck requirements
restrict the possibility of infi/l. For example, the zoning code al/ows only 35 to
50 percent site coverage in residential zones.
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The housing element of the comprehensive plan (City of Lacey, 1994c) allow~
accessory uruts m all residential areas and higher density in exc.~nge for

- 7providing affordable housing. The ~ansportation element of the
comprehensive plan encourages development of park.Lng that can be
redeveloped later to a more intense use.

Tuvnu~ter

The comprehensive plan (City of Tumwater, 1993) proposes to prohibit                 "-
development at less than the minimum net densities for a ~iven area in order
to promote cost-efficient services, affordable housing, and alternative
transportation. The plan also recommends allowing accessory units in ~11
residential zone~

_

City poi/ces a|lowing acce~ory units, small lot sizes, and minimum densitle~ ..
in residential disuicts are also proposed for the unincorporated portion ol the
North Thu~ton UGMA as part of the city/county joint plan~ (Dosherry,
comm.). _

Implementation Actto~ - ~,~

Complete growth management plarming process and implementation. Adopt the
Dr~/t Uru/ied Development Code (City ot Olympia, 1995) as proposed.

North Thu~ton [IGMA cml Other

Complete growth management plam~g proce~ and implementation. I~ a growth
management framework is not in place, consider conducting a comprehensive l~d
u~e planning process that designates areas for infill and urban growth concentration,
and increases densities and building heights where possible as a way to reduce
sprawl. Consider relaxing setback standards and modifTing other policies or
regulations to encourage ~IL

Imolementation Costs for Olympia

No additional cos~
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O~ RECOMMENDATION

Recommendation 3.
Provide a public transit system and other alternative modes of transportation
that reduce the need for streets and parking.                                            1

" 2,,. Discussig~

" The basin and site coverage assessment (Chapter 2, page 34) idenltfled streets and
’ parking as key contributors of impervious surfaces. Providing public transit and

other alternative modes of t~ansportation, promoting parking management, and
" other strategies can reduce our reliance on cars and the need for more vehicle-
’~ oriented impervious surfaces in the future.

Reducing the current growth trend of vehicle-orianted impervious surfaces (Figure 3,
page 7) depends upon having facillbes that support public transit and alternaUve
transportation such as buses, carpools, and bikes. Faeillties such as pm’k ~nd ride
lotzo bike lanes, sidewalks, bus stops, and trails wi]l contribute to the total mount of
impervious surface. However, pollution from these fa(ilities is expected to be less 2than from streets and parking ar~as because of the low or non-~xistent t~ by c~.

Incentives and Barrier~

There ~’e numerous incentives and bame.-s to providing, m~ntaln/ng, and using ¯
public transit system and alternative transportation. Increased us~ of public transit
would reduce the number of single-occupant vehicles and auto-related cont~,minant~
in stormwater and maxim~e use of existing street~. Achieving reduced auto
dependence will take a full range of actions including land use changes, incentives,
and disincentives. Specific actions include infill of city centers and high density
corridors, carpool and vanpool programs, and parking management. The Regional
Transportation Plan (Thurston Regional Planning Council, 1993b) for the North
Thurston UGMA presents detailed discussion on incenbves and l:~’r/en.

Providing positive incentives is essential to encouraging the use of public transit and
alternative transportation. Also essential is providing alternatives that are
convenient, safe. and practical that will provide adequate access by customers to
businesses. Ensuring the viability of businesses, especially in city centers hike
downtown Olympia, is crucial to community support and use of transportation
alternatives.
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Policy Trend~ L
The Regional Transportation Plan (Thurston Regional Planning Council, ~993b)
recommends emphasizing the needs of pedestrians, transit riders, cyclists, and
carpoolers in urban core areas and high density areas.

1
Comprehensive plan (~.ity of Olympia, 1994c) policies encourage development               2
of transit and bicycle/pedes~an facilities on arterials and
bicycle/pedestrian trai/s. The land use and transportation elements of the
comprehensive plan emphasize land us~ pattern~, dens/ties, ~ite desisns,
facilities that encourage public tra~tsit and alternative tr~portation.

Several draft policies or regulations encourage alternative transportation. Th~
dr~ft parking ordinance (City of Olympia, 1994g) includes incentives to
encourag~ use of mass transit, bicycles, pedesi~tno and r, arpool faciliti~. Dr~t
strut standards require bicycle faci/ities (Class II or C/ass rn) on all
coll~rs and arterials (City of Olympia, 1994d). The dr~t zoning ord~an~
(City of Olympia, I~4~, 1994~, 1994~) encourages alternative tr~por~tion.

2A Transportation Demand Management {TDM) Ad Ho~ (~ommitt~ was
convened in 1994 to 8u/de the application of TDM meuur~ to the 4th/Sth
Avenue Corridor. The committee will complete the followin~ ~

I. Develop a TDM strateS~, ~or the corridor

Develop and review the Downtown Olympia Parking Man~s~m~nt
Strategy Ululate Study; ~/

Coordinate and participate in effor~ by Interclty Transit, the Olympia
Bicycle/Pedeslzian Advisory Committee, Washington State Department
of General Administration, and Energy Outreach Center to impl~nent
commute trip reduction and TDM meast~res. The "rDM me~sur~s
applied to the 4th/Sth Avenue Corridor w/I/serve ~s a model for
further "I’DM efforts the city may ,.mdertake in the futu~ (Stimson, ~
comm.).

Existing zoning for the Lacey Cenu’al Business District require~ l:~le~trian ~1 -transit facilities and site designs that cluster buildings to reduce walking
distance between each builclin8. The recently adopted comprehensive pl~,~_
requires and encourages alternative transportation (Ca~, pets. comm.).
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The ~ransportation element of the comprehensive plan emphasizes a mixed
transportation system, including roadways, transit, bicy~:ie, and pedestrian
faciJ~ties, as we]~ as policies promoting TDM and non-motorized transportation.
A system of bicycle lanes is included in the dra/t transportation element, and
an urban traiJs system is included in the parks and recreation element of the
comprehensive plan (Bauer, pets. comm.).

Thurston Co~n~

Adopted clW/county joint comprehensive plans wlll apply ci~ pol/cles on
alternative t~ansportation to the unincorporated portion of the North Thunton
UGMA (Dosheery0 pets. comm.).

hnvlementation Action-

Implement the Regional Transportation Phn ~nd complete the TDM Ad Hoc
Committee’s tasks (Downtown parkin8 Management Strategy).

No~ Th~toa UGMA ~ad Or/m, ~

Implement the Regional Transportation Plan. I~ no reBional plan
" working with the local and neighbonng communities in the pluming
, o implementation o£ regional pubfic transit and facilities for alternative transportallon.

i " Im~lementatlon Costs for Olvm~-

,.. No additional �o~.

The following seven recommendations address vehicle-oriented pavement such as
streets and parking areas. Accord~g to the besm and site coverage asseasme~t
(~hapter 2, page 31), streets and parking areas m,~ke up a significant portion of

’ Olympia’s impervious surfaces. Reducing vehicle-oriented pavement can result in
, impervious surtace reduction, but needs to be done in cooperation with the local

business and development community in order to identib/cost-effective strate~ias.
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VEI~IC1.E-OI~L~-rED pA v~,~l~,~r RECOMMENDATION

Implementation ~ts for Ol~p~-

No addifion~ cos~.

Recommendation ~
U~ pave~ ~d o~er pe~ious su~aces for low u~ ~ ~u~ u ~ow
p~k~g ~d eme~en~ ac~ ~d&

Poro~ pavement, pavers, and ~tema~ve su~ac~ such as b~k ~d ~vel
~ ~or r~ea~onal bike and ~g trai~, wa~wa~, afieys, overflow
emergen~ access roads, ~d o~er low-~ areas to in~es~ ~d~sfion ~d d~
sto~wa~r ~off.

~e most co~on ~o~ of ~ s~sce for roadway ~ ~ s ~
(~ro~ pavement) w~ ~s more o~n ~re spa~ ~ ~ic~ ~sp~t. P~
p~v~ent ~ ~n ~ ~ n~ero~ ~se~ and ~v~figafive ~
past 15 ye~. By ~ver~g r~afi ~ough a ~ro~ pavement ~ ~ ~d~d
r~ r~oir, ~e n~ ~or ~a~o~l s~water �onvey~ ~d ~a~t
r~u~ or efi~nat~, de~n~g on sit~s~ic fa~. Po~y,
~v~ent co~d pro~de sto~wster q~ ~n~l, flow modersfio~ ~d
~o~dwater re~ge, ~d ~d r~uce the n~ ~or sto~wa~r fa~fi~.
~rfo~g pro~rly, poro~ pavement is ~mp~able ~ ~t ~d eff~ven~
~adi~o~ pa~ng t~qu~ ~d ~a~ sto~water ~gement
(~ueler et ~., I~2).

Po~ pavement ~s ~n ~ su~y ~ some ~ge, ~er~ p~g
m ~e eastern U~ted States (C~ ~ates, I~5). Howler, pmble~
~ pavement is not d~i~, ~~, or ~n~ pro~rly (Held et
1982; Gogor~ et ~., 19~; ~ueler, 198~. Accor~ng to one so~, ~ mo~
~owed to ~de ~e a~a~ ~ ~d su~ade, ~e ab~ of ~ ~~t
to ~ weight ~ weakenS. ~e pav~ent ~ i~] ~s it is ~ ~ou~
compe~ate ~or ~e we~ ba~. ~e~g ~e pavem~t ~ ~ v~ ~ve.
Pla~ng ~ impe~eable membr~e ~n ~e poro~ pavement ~d ~
re~rec~ng water out ~d away from ~e pavement ~ help ~p mo~ ~m
m~dmg into ~e ag~egate ba~ ~d sub~ade (~ph~t ~m~, I~). Ho~v~,
~ ~ten~afiy negates the p~ o~ using poro~ pavement ~ ~me ~o~

~e foUo~g cons~a~ shoed ~ ~pt ~ ~d when ~g ~ ~v~

¯ ~gh s~cep~b~ ~ s~fion ~d su~uent along.
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¯ Lndus~ai storage yards and loading zones.

¯ Residential and light commercial driveways.

¯ B~ke paths, walkways, patios, and swimming pool aprons.

Alternative surfaces such as gravel, bark, and rook’provide some infiltration
compared to asphalt and concrete. The amount of infiltration depends on the type of
underlying soils, the amount of soil compaction, and the thickness of the materials.
Initial installat~on of most alternative surfaces are less expensive than asphalt or
concrete. Like porous pavement and pavers, use of alternative surfaces should be
restricted to reduce possible risk of groundwater contamination and only if a Irish
level of maintenance can be guaranteed.

Incentives and 8arrierl

The Drainage Design and Erosion Control Man~ for Olympia (C/ty of Olymp/a,
1994a) currently provides some cost incentives for using pavers. The runoff volume
stored in paver interstices (openings) can be deducted from stormwater storage and
other management requirements tf the interstices are 0.75 inches or more deep. This
can result in smaller stormwater fadtities.

If a typical two-ac~e �ommercial development used pavers for fdnSe and overflow
parking amounting to 20 percent of the total parking area, the stormwater detention
pond (facility) could be reduced by approximately seven percent or 850 square feet �~
land area. This could potentially provide space for additional density or leasable
commercial space and be an incentive in some cases. Though a savings in
atormwater detention may be gained by using pavers, a preUminary cost analysi~
indicates that the additional cost incurred for pavers exceeds the savings.

Results of a small, informal survey (Chapter 2, Paver Places and Facts Survey,
page 56) indicate that increased aesthetics and infiltration are key incentives for using
pavers in residential uses. Because homeowners may utilize pavers that are slightly
flawed (factory seconds) and not suitable for commercial or industrial use, the costs
for small residential applications of pavers may be less than for other applications,

The greatest barrier to using porous pavement or pavers is the initial installation
costs. Pavers cost two to four ~nes as much as asphalt, averaging $2.00 to St.(X) per
square foot compared to $1.00 per square foot for asphalt. A parking area with 20
percent of the area in $4.00 per square foot pavers would be approximately 60
percent more expensive to install than a traditional asphalt parking area.

If 10 years of replacement and maintenance costs are figured into the equation,
pavers are less costly but still more expensive than asphalt. For example, the cost ot
installation ($1,97�)) and 10 years of replacement and maintenance costs ($2,164) of 10
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RECOMMENDATION 6 VEKICLE-ORI~,

North Thurston UGMA and Other Locations

Con.sider developing a model maintenance agreement. Consider replical~ng
Olympia’s as~eement for sites using pervious surfaces. Consider revising policies
and reguJat~ons to encourage installation of per~-ious surfaces in low use areas where
groundwater contamina~on can be avoided. Work with other local jurisdictions to
sponsor workahops and training for public work~ personnel, development ~.nd
building community representatives, businesses, and hom~ownere on porous
pavement, pavers, and alternative

Imvl~mentation Costs for Olvmv~,

Development and initial distribution of the model maintenance plan and distribution
of the ~lternative surfaces fact sheet ~ll be completed as part of the smdy’s technical
¯ .s,sistance. ,&fret Jtme 1996, additional pnn~ng and dis~bution of the fact sheet on
an as-needed bask would cost $I00 a year and could be included in the Water
Resources Program budget.

~R.~~mmendat/on 6.
] .N .m~ro.w alley width., u~. altemat/ve surfaces for alleys, and/or deei&n alley~’~

in.g. revised (Table 17, l~ge 65). The~;- ~,~n~am mr aueys. The design standard recommends
an alley width of 12 feet and two 30 or 36-inch concrete hbs (strips) bounded by
gravel or grass. With the proposed changes, approximately 500 to 600 square feet
concrete would be created for every 100-foot length of alley. Gravel surfaces and the
soils underneath them can become highly compacted from car~ and other vehicul~
traffic depencl~ng on soil type, traffic volumes, and inJl~al construction practices.
gravel surfaces are used and assumed I00 percent impervious, there is no real benefit
from leaving alleys unpaved.

Incentives and Barriers

Several barriers to the use of mLxed su~ace alleys exist. These include:.

¯ Traffic levels may exceed the survival capacity of grass. The result could be
muddy alleys that could contribute sediment to stormwater runoff. Gravel
may be a better alternative to grass Lf clean &ravel is used and sized to resist
compaction.
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Construc~ng and maintaining two surfaces could be d~ficult. The ~lges of the
concrete ribs would be exposed to wear and could tend to break down faster
than a larger, continuous su,’face. Continuous gravel would probably b~ easier

- and less expensive to maintain m the long run.

- * A paved alley could be crow~ed and sloped to swales for infiltration oL runoff.

Reducing alley widths too much can tinct the turn~g radius for residents who access
their homes and garages from alleys, and be a barrier to practical use. Too narrow of
alleys also could pose problems for garbage haulers and other large utility vehicles

-

See discussion above for information on current and pending s~,et standards
for alleys. The comprehensive plan encourages the use of ~l~eys for ac~es to
residences (City of Olympia, 1994�).

Alleys are now allowed onJy in Planned Residential Developments (PRDs).
- Under the newly adopted comprehensive plan, alleys will be allowed in the
_ new village center overlay areas. St:. ¯ tandards may be revised this year to

implement comprehensive plan policies supporting streets no wider than 20 to
~2 feet (Can’, pen. couun.).

Tummm, r

The draft Development Guide Manual (City of Tumwater, undated) includes
standards for alley construction. Alleys must be paved and 16 feet wide
(~uer, pers. comm.).

The county is in the process of updating its road standards. Currently, alleys
are treated as roads; there are no separate standards for alleys (Payton, pe~s.
comm.). Adopted city/county joint comprehensive plans will apply dry
poticies on parking and development to appropriate locations within the
unincorporated portion of the North Thurston UGMA (Dosheery, pets.
comm.).
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(city of Olympia, 1994g). The Site Plan Review Committee (SPRC) reserves
the right to require a developer to explore joint (combined) and shared parking
opportu~ies (Davis, pets. comm.).

Current policy aLlow~ ¯ reduction in on-site parking requLrements ~or
properties that share parkLng. Legal a~’eements are required to ensure
continued shared use when ownership changes. Several churches share
parking with nearby schools or businesses (Can’, pets. comm.).

Tuntw~

No parking reductions ¯re currently ~Uowed for shared p~rklng (Bauer, per&
comm.). The Capitol Campus Plan includes construction �~ t, hared, muitl-
storied parking $~’uc~res in the town center to reduce the need for surface
paricing are¯s and on-street parking (Washington Department of Genera]

~u~ton County

Under cun’ent policy, use of Joint parking faci/ities is encour~gecL Adopted
citylco .uaty .joint comprehensive plans w~l apply city policies on parking to
,~,p,.p, ropn, a,..te loc~tions witJ~ ~e unincorporated portion of the North

lm_olementation Actioll~

Adopt the parking ordinance as proposed in the Dra/t Unified Development Code "
(City of Olympia, 1995). Print and dismbute the model legal a~reement for ~m’ed --
parking (Appendix D, pa~e 179).

North Thur~ton LIGMA and Other Lamtiom

Consider modi/y~g parking ordinances to encourage cooperative l~rking. Develop
and disu’ibute a model legal a~reement for shared parking to those submittin~
development plans.
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No additional costs for revising the parking ordinance. Copies of the model legal
agreement will be printed and distributed as part of this gtudy~s tt~dtnical ~ssistance.
It is recommended that the Commuruw Plaru’ung and Development Department 1(CPDD) will need to provide copies or~ce the study is completed in

2
Recommendation 8.
Encourage underl~ound or under-the-buUdin$ p~rkin8 and the construction of
multi-storied parkinS structu~s.

Stormwater quanti~! is directly related to the quanti~/of Impervious surface exposed
to rain and would therefore be reduced by placing parking underground or wtthtn
buildings, or by building multi-storied l~rking sm.~cttua.

Incentives mad Barriers 2

Consolld~ting parkins into one, tall building or incorporating it hato a ~
msulls in less of the site dedicated to parking (Recommendation I$, page II0,
r~lated discussion on taller buildings). Such consolidation or incorporation could be
an incentive for developers ~nd builders if the area once dedicated to parkins could
be used for additional leasable space or residences. Policies and regadations could be
modified to allow increased densities or building coverage and provide incentives.
Increased densities would contribute to a per capita reduction tn impervious
for the region (Recommendation 2, pa~ 67).

5
In-lieu-of.parking fees could be used as an incentive for multi-storied parking
structures. Part or all of parking requiremenls prescribed by local regulations could
be waived upon the applicant’s request in lieu of paying a fee into a parking

5
improvement fund. The fund could be established and used for construction of
public parking facilities, such as a multi-storied parking structure,

Concerns about vandalism and personal s~fety may affect public support of parking
structures and is a barrier to construction. The Olympia Police Department
recommends that parking structures be constructed with adequate defensible
space that area around an individual that allows for a feeling of

The high water table in downtown. Olympia and Lacey, and other locations, is a
barrier to underground or tall parking smactures. Constructing underground parking
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RECOMMENDATION 9

VEHICLE-ORIENTED PAVEMI~ ~
~ O

--- LRecommendation 9.
Develop flexible parking regulations related to parkin8 feB/on.wide that limit
the amount of impervious surface, while still providing for pazkin8 needs.

According to the parking analysis and basin and site coverage assessment (Chapter 2,
page ~4), parking areas comprise a significant amount o/the ex~s~ng impendous
surlaces in Olympia area watersheds.

The results o£ the parking analysis (Chapter 2, page 46) suggest that the ~’notmt o~
imperious gut/ace used/or parking could be reduced by encouraging cooperative
use o/parking areas (Recommendation 7, page ~4); use o/an average ol several peak
days instead of just one or two; use of diagonal parking, single lanes between st~s,
and smaller parking stalls; and/or construction of underground, under-the-building
parking, or multi-s~oried parking sm~ctures (Recommenda,on 8, page 87).

_P_arkin.g p?llci.es, are loc~..governs..ents, key method for determin/ng the size and
"’ 2

,~_--.~;~_r_-. ~. ".~."~’~y anoptea me bigger is verier view of p~rkine.. ,.

Typica~y, parking policies are based on ar~qcially |ow "minimum" parking ratio~
~t~a, t do, not actor, at.ely reflect .~’ue parking needs. Based on a limited revlew of
u,ymp~a area aeveJopments, developments average 38 percent more parking than the

~,n~_~..m__u~_ ,,a.ti_os r~..un’e m ,~, Olympia area (Chapter :~o Parking Analysiso pa ¯mm~an par~ang raoos or nummun~ combined wzth maximu~ provide a ~ to the
amount o£ impervious area dedicated to parking.

I~ medians or maximums are used, some flexibility in the standards would have to be
provided to allow for exceptional cases. Median ratios combined with the option to
build five percent more or less than the ratio would provide flexibil~t~/or developers
to tailor parking to individual site or business conditions in most cases.                     -

Parking polities also generally allow parking areas to be consu’ucted using peak<by
projections. The day and amount of highest parKing demand, such as Chrlsunas Eve

-or the day after Thanksgiving, is determined and the parking area is designed to
accommodate this single-day demand. Using a peak-day projection results in under-
utilized parking areas/or most o/the year, although much of a business" gro~

~--income is generated dunng the hoLiday or other peak seasons.
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~os that l~t the amour of par~ng-relat~ imperious s~face work ~t ff
combined ~ t~cal assurance. Tr~rta~on ~mand M~agement ~M), ~d
o~er s~ategies ~at ass,st ~e development and b~in~s comm~ in m~s
im~io~ st~face r~uc~on goa~ ~out j~par~g ~e 1~ ~onomy.

~ example strate~, is ~e leasing of on-strut paring. ~t ~ng
someumes leased to b~m~s as an alternative to b~ding new p~ng ~e~, or ~
provide paring in ~ty centen where space lot new par~g ~e~ ~ ~t~.

~e s~e o[ paring stal~ van~, but ~ical d~e~io~ ~ 9.0 l~t by 18.5 ~t.
D~mg a ~year ram e~ent (2.8 inch~ in 24 ho~s), appro~ately ~ ~c ~t
~off is generated by a ~icai par~g sta~. R~u~ng a ~e~ paring lot
526 stalls (Top F~s, Table 13, page 49) by 20 ~rcent, or I~ staUs, ~d ~u~
~off from a ~ical ~year event by a~ost 4,~ ~c f~t. R~u~g
par~g area o~ any ~e~ia] site by 20 ~rcent �o~d ~u~ ~e total
im~o~ s~lace ~verage of ~e site by an ~t~ I I ~nt ~able

~e q~nb~ oi ~Uut~ ~ par~g lot ~no~ is a f~on o~ ~~
veh/~ar �on~Uon (i.e., ~II or ~rly mamtam~ ve~), and a~pheH¢
de~i~n. Hoover, r~u~ng ~e amour o~ par~g-relat~ ~o~
~y r~uce the volume o~ ~llut~ ~off, and ~e s~e ~d �~m ol sto~wa~r
ia~ n~ to store ~d ~at the ~off, de~n~g on ~~ic fa~o~

~nfiv~ and

Com~cfion ~t sa~ ~ one ~cenfive for s~ler ~g ~. S~
par~g areas can ~u~ development ~, but not su~~y. ~p~t ~i~y
~sm $I.~ ~r square ~t m ~taU. U a I~ ~uare ~t ~g lot was r~u~
by 20 ~rcent, ~e �~t ~n~ would ~ appro~ately ~. ~me ad~fio~ ~t
~vm~ wo~d ~ over t~e ~ of ~du~ ~ ~or p~g lot ~~,
w~ averag~ $216 ~r asp~It st~l for a l~ye~ ~ ~o~, ~. ~).
A greater incen~ve may ~ ~e d~as~ ~rcentage of ~e si~ d~ca~ ~ ~g.
~e area once d~cat~ to par~g could ~ ~ for ad~o~ feeble spa~ or
r~idences i~ par~g and development st~d~ds ~ow m~ d~fi~
b~Idmg coverage as an m~n~ve. ~as~ de~i~ wo~d ~n~bum m a ~r
~pim reduc~on m im~o~ s~a~ ~or ~e re,on (~o~enda~on 2, ~ 6~.

~ou~ smaUer par~g areas r~uce development ~m, ~o fi~e ~g ~y ~ a
b~er to successful b~m~ ~d ca~ spfilover into advent n~rh~.

Lot d~i~ that ~u~ ~e s~e o~ par~g ~eas ~out ~mpm~g ~e n~r
of stalls include diagonal p~ng ~ on.way ~I~, ~d n~ower stY.
si~ican~y in.ease ~e capad~ o~ paring areas ~d r~u~ ~. Ho~v~, a
bamer to na~ower stal~ is ~e ~ible m~ease m ac~den~, den~ d~, ~d
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inefficiently parked velxicles that may occur. Narrower thanntu’nb~r o~"
recommended stalls occasionally reduce the availability of parking due to
overlapping of vehicles into two stalls.

The current zoning code (City of Olympia, 19911 specifies off$1~eet mL, tlmum
or absolute parking requisements for various uses, and disallows Joint use of
parking facilities unless used ¯t different times of the’day or week. By
con~ast, the draft revised parking ordinance is designed to ¯void excess
p~rking by establishing median parking requirement~ for v~rious
increases or decreases from the median wou/d be ~lowed by ¯drain/sir¯taw
variance ~ certain criter~ are met. Criteria are designed ¯s incentives to
support ~temative u’anspormtion, and encous¯ge shared parking and designs
that r~luce impervious surface (city of Olympia, 1994g).

If an improved public transit system is provided, it i~ expired that parking
requirements in the downtown and high-density corndors could be reduced to
the minimum needed to accommodate average demand. In neighborhood and
urban villages, parking req~’ements would be reduced by 10 to
(Qty of Olympia, 1994).

The recently-adopted comprehensive pl~ reflectl ¯ ~hlft in l~rking policy
order to encourage travel by bus, e.~pool, bicycle, and foot. W~e
previoua comprehensive plan encouraged "ample," or "adequate, convenient
parking," the new plan policy suppom parking requirement~ designed
m~et actual demand (City of Olympia, 199~).

The curr~nt propora.,d revirdons to the l:nu’kin8 ort~nance will not
downtown Olympia. The new downtown zoning ordinance (City of Olympia,
1993f) does not include revisions in parking atandards. A TDM M
Comm~tt~ w¯~ formed in 1994 to, among other things, conduct ¯
assessment and ulxlate the Downtown Olympia Parking Management Strategy.
Revisions in downtown Olympia parking policies will be deferred until
completion of the needs assessment and update in 1995 (Stimson, per&
comm.).

Under the downtown element of the comprehensive plan adopted in 1989
(City of Lacey, 1989), maximum parking standards took effect in 1994.
Maximums will be reduced in tl~ree year intervals. For example, ¯ 1,2~0-
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Discus~igl~

As a result of the basin and site coverage assessment (Chapter 2, page 34), it is clear
that sidewalks are not a sigruficant source of effective L, nper-,’ious surface in the
Olympia area when compared with streets and parking areas. Sidewalks generate
less contaminants than streets and parkLng areas because sidewalks do not
accommodate vehicular traffic.

In residential developments, yards typically border one side of the sidewalk. Lawns
and other vegetated areas can be expected to provide some ire¯re’tent and infiltration
if sidewalk runoff is du’ected into these areas. However, sidewalks can contribute to.
stormwater runof/problems when they are sloped to streets, parldng areas, or other
impervious

To avoid stormwater runo/f problems associated with sidewalks, various strategies
can be used and include:

¯ Install sidewalks at ¯ two percent slope. Add vegetative strips ¯dJacent to
sidewalks designed to detain and in/iltrate runofL

¯ Install sidewalks at ¯ two percent slope and install washed rock percolation
strips adjacent to the sidewalk. Design the strips to provide ,50 to 7~ cubic feet
of storase/or every

¯ Provide drywells at certain intervals
percent towards the drywell&

Incentives and Barrier~

Sidewalk slopes, widths, and surfaces must comply with the ADA, industry
standards, and safety policies
stable, firm, and slip resistant. Vertical changes in grades can be no more than one-
hal/inch (Men and Mo/fett, 1992; Washington State, 1992).

Comprehensive plan policies encourage development of pedestrian/acilities on
arterials and off-street pedestrian traiLs, and require sidewalks on both sides
the s~eet. The plan ca/is for landscaping and trees to create pedestrian-
friendly streets and alJow infiltration (City of Olympia, 1994c). The zoning
code’s design review provisions and design gu~idelines encourage pedestrian
walkways and amemties (City of Olympia, 1991). The new downtown zoning
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ordinance includes a pedestrian overlay cListrict that requires a variety o(
desisn/eatu~es and/acilities for pedestrians (City of Olympia, 1993D.

Olympia’s proposed street standards reqmre sidewalks on both sides of the
street (Table 16, page 53). New transportation and development policies will
resolt in higher densiW commercial and residential development and narrower

¯ local access streets that make sidewalks essential. The reqmrement
¯ ~ sided sidewalks is strongly supported by most o( Olympia’s neighborhood

associat~ox~s and the City Council. The proposed street standards widen
¯ sidewalks for some streets and incorporate planting strips or street trees
~: between curbs and sidewalks on certain streets (City o( Olympia, 1994d).

Existing zoning for the Lacey Central Business District requires pedestrian
¯ facilities such as designated pedestrian lanes within parking areas; planter
Jl strips between the sidewalk and street; and site designs wMch duster

buildings to reduce walkLng distance between each buildinl; and

¯

Sidewalks are currently required on both sides of ~1 public streets. Required
sidewalk widths are five teet/or neighborhood collectors and local streets.
For boulevards, major and minor artenals, and commercial collectors, required
sidewalk widths are six feet except m pedestrian corridors (eight feet) and
neighborhoods with zero setbacks (10 (eet) (C~’r, pets. comm.).

The adopted comprehensive plan emphasizes pedestrian-oriented development
in the Capitol Campus, mixed-use, and high-density corridor areas. The¯
facilities and policies promoting TDM and non-motorized transportation.
Under current regulations, sidewalks are required on both sides of the street.
Sidewalk width standards vary from four to six feet (Bauer, pers. comm.).

Thurston

Adopted city/county joint plans will apply city policies on alternative
~ transportation to the unincorporated portion of the North Thurston UGMA.
¯ The city/county plan with Tumwater does not specifically mention sidewalk

stand~ds (Dosheery, pets. comm.).

¯ The county currently requires four foot sidewalks on one side o( local
Section C roads and on both sides of local collectors. No sidewalks are
required on local Sections D and E roads. Sidewalks are required on both

95
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Discussion

In naturally occurring undisturbed soil and vegetated conditions, many local soils do
not produce runoff even during severe storms. A lesser number of local soils will
infiltrate the vast maiori .W of rainfall regardless of the degree of soil compaction and
the type or con~tion Of the vegetation.                                                  _
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Certain cons~uction practices can in.ease the amour of sto~water ~off
generated by a site. The amo~t and quaii~ of ~noff is affected by ~e extent of ~il
compac~on ~eated by clearing of a site, hea~ eqmpment ~affic, ~d o~er facto~

This reco~enda~on a~s to prese~e wherever possible ~e ~fi~a~on ~d
poUutant removal capaci~ provided by soil ~der nat~al control.
of distend, compacted, and su~equen~y landscaped soils in nor~ ~n
Co~ty are con~ibutors to stormwater r~off. Cu~ent sto~water mana~ment
~cies req~re cal~aUons for the conveyance and storage of r~off from
impervio~ and landscaped areas of ~e site. Given that many
developmen~ have exte~ive lan~ca~d areas, ~e cal~ated sto~wa~r
~n~ibution from landsca~d areas can approa~ or exceed ~e �on~bufion ~om
impe~io~

~e prac~ce of removing, stor~g, and repla~ng ~e ofi~nal top~H fo~d
b~Idmg site ~ea~y m~ies or d~oys ~e na~ally ~c~ing so~ s~e,
in~eas~ compac~on, and d~eas~ i~iltraUon capa~. ~ng (~g or
rotoUUmg) m~ch into the sub~fi ~fore replaong the to~ofi can
in~ea~ ~il~aUon capaci~ (Je~en, ~rs. ~.). Ad~uate ~g of o~
m~ ~ ~sential. Simply ~g orga~� m~ into ~e ~ �~ ~ate
~mer to ~ilwaUon (G~ ~. ~.).

V~o~ r,earch ~ca~s ~at most pr~pitation �~ ~ ~r~ ~
su~u~y ~ gro~dwater by ~ng com~ ~ ~ m~.
a~ in~cat~ that add~g ~avel and sand m~ ~s ~e ~nfi~
aq~fer r~arKe from its p~sent r~ge of 0 ~ ~ ~rcent, up to ~ ~ ~ ~nt o(
pr~pita~on ~ m~t a~as of ~e U~t~ S~ (Kem~r et aL, 1~).

~h~l~ ve~ su~ ~ ~ ~d ba~ compact for~t ~
~ ~, soil de~i~ can ~ r~u~ as d~p as ~o to t~ f~t. ~ ~n
b~er to ~il~a~on and ~eate ~off problem, Co~tru~on pracU~ for r~u~g
~ compaction of forest so~s ~udes lower ~e pr~s~ (~g floa~g ~r~ on
vehi~es), concen~aUng ~affic pa~ems, and rop~g off are~ where ~affic ~d storage
c~ oct. S~led o~rato~ ~e more aw~e of soa compacaon ~
w~ may in.ease ~e a~pt~ of new pracac~ (Harmon, ~. ~).

~ small ~n sit~, avoiding so~ compac~on may ~ ~ffi~t ~a~e ~e whole
site may n~ to ~ clear~ and ~ for maneuvering heavy eq~pment.
case, ~iltration can ~ a~ev~ ~ou~ ~e of orga~c m~ch~ and ~e~
~rtain cas~.

Incentiv~ and Ba~

The ~no~c feasibi~ of us~g m~es to r~tore i~a~on capad~ de~nds on
the cost of ~e m~ch and ~me and ~pment for ~ng. Ol~pia and o~ I~
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gove~en~ ~en~v provide the m~ch ~eated ~rom t~ng s~{
developers and b~ld~rs for erosion con~ol p~oses. T~s prac~ce
mulch is an mcentWe for developers and builde~ to r~tore ~iI~a~on
~any develo~ or builde~ also ¢~p e~stmg ~e~ and u~ ~e mul~ ~or erosion
control on site and for mixing in¢o �he so~.

Olympm

~e Unifom Bu~din8 Code (UBC) ~enfly d~s not r~ r~dn8
d~mr~d soils to the~ pr~ismrban~ condibon ~as~gton State, I~2).
However, several exisbng ordi~nc, include provisions ~at have
l~ting soil compaction. ~e p~pose of ~e Tr~ ~ot~on and Repla~m~t
Ordman~ (Ci~ o~ Ol~pia. l~3g) ~ to m~e adve~ ef£~ ol ~d
d~turbance on s~iace drainage and other facto.. ~e ordnance r~m
prot~bon of ~e root zone aro~d Um d~n& clea~8 and

Ol~pia’s ~ainage ~i~ and ~ion Con=ol Man~l d~i~ a n~r
of standard erosion ~n~ol meth~s ~at prevent or ~figate ~ compac~o~
Th~ include net or mat bla~e~, m~ch, ~& to~il, ~d
d~i~ as providing i~ate prot~on to ex~ so~s d~ng
~ction dela~ or over winter, and is r~r~ on slo~ ~eater t~n ~o
~ one. ~endabo~ for applica~on rat. va~ de~n~n8 on
~ (CiW of Ol~p~, l~a).

~e ~nage ~i~ and ~ion Con~ol M~ual a~ s~i~ pracb~ to
avoid ~ compacbon duhn8 co~tmcbon of stomwater ~Uua~on fa~fi~.
~oj~t pla~ and s~icabo~ m~t d~ ~ction pr~,
~rncad., and o~er pracbc, that prevent hea~ ~pment from
over the area ~at is gong to ~ ~ for ~e mFdtrabon la~W.

~e ~ai~se D.i~ and ~osion Con~ol ~nu~ ~r~ ~t for ad~ao~
or rem~eh ol an e~stm8 development, ~e entre site must ~ brought up
~ent dr~age standar~ i~ (a) ~e proj~ wo~d reset ~ ~e ad~bon of
new ~o~ s~face of ~ per~nt or more o£ ~e e~g im~io~
surface, and ~e new impe~io~ s~ace ~ at least 5,~ ~uare f~t, or ~) ~e
~ns~uction cost o£ the project is ~ ~rcent or mo~ o~ ~e a.m~ v~ue
excluding land value, provi~ng that ~e ~ns~on ~st of ~e pm~t h at
least $~,~. The ~mulahve square footage and cost of aU addi~o~ or
rem~e~ d&mg the past five years (~ough I~6) sh~ apply to ~s re~ofit
"~i~er" r~ement.

~e ~aft ~ndscaping and ~ee~ng Or~ance (CiW of Ol~pia, I~)
mclud~ a provision to in~ea~ l~d~apmg in paring Io~ wh~
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redevelopment project is more than 50 percent of the assessed value of the
property. In such cases, the ordinance would requlr~ an eventual 40 percent
tree canopy and an increase m per~’-ious surface. The ~r~nance is designed to
discou~rage large parking lots by a formula that mcrea~es the percentage of
landscaping as the size of the parking area increases.

Lacey’s requirements on soil compaction during conslfuction of draltmge
facilities are similar to those described above for Olympia. The tree ordinance
regulates when and how clearing can occur. Gracl~nE i6 reg~ated by the
Um/orm Building Code (Can’, per~ comm.).

The landscape ordinance requires landscaping of all t|istu~bed m’eu in
development projects. Natural vegetation can coun! l~warcls requ/red
landscaping it i~ is retained and un~sturbed. In natorally vegetated area$,~ll
cleanup must be by hand to prevent �ompaclion by eqmpmenL No Irtigatio~
is required/or natural vegetation, which acre as an ln,entive to retain exiting
vegetation. Under current regulalions for major redevelopment project,
parkLng lot landscaping must be increased i~ the project exceeds 25 percent of
the usessed value of the existing improvements (Cal’l’, pers. comm.).

Tumwater’s requirements on soll compa¢,ion during ~onstruction o~ drainage
facilities are $imiJar to those described above for Oly,,~pla (Webb,
comm.). The city’~ new o’ee protection ordinance re~ioires fencing around the
chip line of trees to protect them during consm~ction: The ~ensitive
ordinance restricts development on or near steep ~lopeS (Booth, per. comm.).

Thur~ton County

’ Th.e drainage provisions described above for Olympi~ also apply In
umncoq:~orated Thurston County. The County curre~stly has no land cle~i~g
ordinance. Grading is regulated through the Uniforr~S BulJding Code and
permits are required i/the duff (leaves, twigs) layer Of soil is cListurbed. F’dl
permits are required for fiJl of more than 50 cubic y~llrdS (Swanson,
comm.).
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CONSTRUC’rIoN i’RAC’rlCES A.’VD L~,’DSCAPED AREAS
RECOMMENDATION 1: O

In~’ntive~ and Barriers
L

Costco’s Tumwater outlet is one local example of preserving an undisturbed are¯.
Costco reserved a large block of evergreen u’ees in the middle of the parking area at
the request of Tumwater’s Planning Department. The incen~ves for reserving the

1block of t~ees included the/ollowing~

¯ The large trees offset the large size of the building, creating ¯ more
aesthetically pleasing appearance to the local community.

The ~’ees were a compromise with the Ioc¯l community, and ere¯ted ¯
more positive response towards Costco from the store’s future
¢ustomer~

¯ The trees provide ¯ location for the hot dog stand and picnic are¯ that ls
pleasant for the customers.

¯ The large trees provide an amenity that wouJd take 50 to 75 years to

Setting aside the trees has caused some minor problems with vehicle trsfli¢ flow. 2However, the architect that designed the store feels the benefits far outweigh the
problems, even though the adjustments to accommodate the trees cost $I0,000. Costs
for ¯ccommodating the trees included handclearing underneath the trees, llmblng,
¯nd curbing the area. Other communities are requesting similar large blocks o/
undisturbed areas as part of CosK’o’s store desigrt (Smith, pets. comm.).

Commerdal developers usuaUy tn} to keep costs down by ul~lizing alJ of ¯ site ~or
parking and other needs. This m~kes it d~ficult for them to aside blocks of
undisturbed are¯s. The current practice of ¯ppr¯ising property based on its
development v¯lue rather than open space or natural ¯re¯ value is an econondc

6

I ’
disincentive and barrier to limiting l¯nd clearing. Open space tax incentives
encourage preservation in the short term, but apply only to parcels larger than five
acres.

Trees and shrubs can provide places for thieves or assailants to hide, and cre¯te ¯
barrier to pedestrian salety. Adequate lighting can increase safety in areas of trees
and shrubs in public or private parking areas and walkways.

Local comprehensive drainage basin plans contain ¯ recommendation to establish
uniform standards for land clearing and grading within the North Thurston UGMA.
Preservation of soil infiltration capacities is considered one of the primary benefits of           r " -
such standards (City of Olympia, 1993b).
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L
Comprehensive plan ~li~ call/or prese~’a~on of e~sfing v~etafion,
retaimng natural o~n space and wlld~le habitat m &ban v~ag~, pr~g
tr~ on ~sides near m~ufa~Iv developments, and incor~ra~n~ wa~r 1~ies in landscaping (Ci~ of Ol~pia, l~�).

OI~pia c~ently has no o~n spa~ req~rement except for pl~ 2r~idential developments, no payment of o~n space impact f~, and no
~li~ on acqmsition of o~n space o~er than par~. The new do~
zomng ordnance requ~es m~[am~y zoned sit~ to indude 15 ~r~t -landscaping and/or outd~r r~ea~on area that is not ~ver~ by ~om
surface. This area could ~ e~tmg vegeta~on or ~d~ a~a (~
Olympia. l~3f). The revised ~iden~al zo~ng ordinan~ ~dud~
development standards that r~e o~n space (~ of Ol~pia, l~h).

Land clearing is regulat~ by a L~d Clea~g ~nan~ w~ch ~
~t prior to clearing, and a Tr~ ~ot~tion and Replacement
intend~ to profit and pre~e ~ and w~ands (CI~ ol Ol~pia, I~ .
I~38). ~e later ordinan~ ~b~sh~ ~~ ~ee de~i~ for different

2~n~ ~ ~ a~o~at~ ~ e~t~g or newly plant~ ~. It ~
sub~ion ol a ff~ plan sho~8 u~ to ~ pr~e~ and p~t~. A
~cap~g and ~~ ~n~, ~at ~mplements ~e Tr~ ~o~n
~d ~pla~ment ~dmance, ~ pro~s~ for adoption by ~ Co~. It
wo~d r~re retai~8 aH ~ ~r~o~ of a lot in na~ve or
vegetation (Ci~ of Ol~pia, I~2). ~e inte~m C~cal ~e~
r~ deve~pment ~ or ne~ d~i~at~ c~cal areas such ~ we~ ~d
st~p slop~, (~W o[ Ol~pia, I~).

-
~e ~mprehe~ive plan indud~ ~d~ aim~ at p~t~ng o~n s~. _
~velopment pro~ are re~ew~ to de~ne ~e ~t l~afion for
space. ~ order to ~eate larger ~lidated park areas, o~n space is r~
to ~ locat~ such ~at, when s~o~ng pro~r~ develop, ~e o~

The ~ o~inance regula~ when and how deadng c~ ~. No                   -
dear~ttmg is allowed. The l~dscaping ordnance allows ~h qu~W
e~s~ng tr~ and other naive vegeta~on to ~ ~tam~ and co~ ~
landscaping if left ~dist~ and ~damag~ d~g ~~on. No               -
ir~gafion ~ r~uired for namr~ ve$eufion, w~ ~ an ~n~ve for
e~s~ng vegetation (Ca~, ~ ~).
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O

In new residential developments, native vegetation must be retain~ ~ L
prel~nary plat approval is receive. Lo~ may o~y be cleared on~
b~lding ~r~t applica~on for that lot has ~en received by ~e ~.
develo~r or budder may ~en clear ~or ~e driveway, b~ld~g f~tp~nt, ~d
l~f~t ~rimeter around the house. ~y fur~er clearing req~s ad~o~l
~ renew (Cart, ~. co~.).

2
The adopted ~mprehensive plan ~clud~ a system o[ o~n spa~ and ~ o~
space preservation program including par~, ~cal areas, ~ban ~a~s, ~d
shore~nes, Co~ercial land~aping standards are c~ently ~ing develo~
(~uer, ~. ~.).

T~water’s new tr~ proration offence a~ows no more than ~ ~r~nt
the t~es on a site ~ ~ ~mov~ d~g a fly.year ~riod ~ a
development proj~t is pro~s~. ~ ~ere ~ a pro~s~ proj~, ~ remov~
~ ~t~ to 20 ~r~nt or 12 ~ ~r a~e, w~ever b gr~r. T~wa~
~1 ~ �o~/denn8 a lan~capm8 ord~ce ~ 1~5 (~th, ~. ~).

T~water’s ~enUy adopt~ ~nd cle~S ordnance r~ land de~
~tU a b~id~8 ~t app~ca~on lot ~t lot ~s ~n r~iv~ by t~ d~,
~iar to ~ce~s ~U~ (~, ~n. ~).

~t~8 ~W re~a~o~ r~e p~t~on o~ wetland, s~eam ~do~,
~d ~rtant wfl~e ~bi~t ~eas. ~e ~ton Co~ Com~e~ive
Pl~ refe~ to joint ~/co~ ~mprehe~ive plans for ~lici~ ~t
~t~ ~e u~�or~rat~ ~on of ~e Nor~ ~ton UG~ (~sh~W,
~B. co~.).

Implementation A~Op~

Adopt ~e l~capin8 r~u~emen~ and ~li~ as pro~s~ ~ the Dr~t U~
~velopment C~e (CiW of Ol~pia, 1~5). Reuse ~e ~ea~nS and
ordman~ (CiW ot Ol~pia, 19~a) to r~e phased ~earing si~l~ to ~s
T~water’s ~rent

North Thu~ton UCMA and Ot~

JCon~nue ~e o£ b~e~ to prot~ sensi~ve ~ea~es and inmemen~ ~e~g to
r~uce ~il compachon. ~co~age 1~ l~d ~earmg ~ough tec~ ~~,

R0057263



RECOMMENDA~ON

~h~es. and r~aho~. Work ~ ~e development ~~ to iden~ L
mcen~v~ for ~u~g land clearing. If a dea~g ~d ~a~ng or~an~
place, co~ider ~plica~g Lace,s po~ as ~idance for ~e development

Implementation ~m for

Co~~ Pl~g and Development Depar~ent and Wa~r ~ou~ ~ 2
st~f ~me are a~ady s~ed to revue ~e dea~g ~d ~a~n8 or~.

Recommen~ ~
~courage meas~ su~ ~ homeo~er ~flon ~ve~, plat m~p
condition~ ~or ~a~on ea~men~ ~t p~ ex~t~8 ~eta~on ~d

~ot~on o~ ~ ~~ a~a ~t has ~ ~t a~de ~ a d~elo~r or b~d~ ~ ~ 2not ~t~ Su~ p~t~on often ~m~ ~e ~i~ of a ~ or

Homager ~on ~ven~ are a~m~ ~t ~e
~ e~orceable by homager a,~o~, but ~ not e~o~eable b~
~ve~. Homager a~a~on ~ve~ ~ner~y ad~ su~ bsu~

~e ~d ~~ of �o~o~y~ ~as. Coven~ print ~ o~~
for hom~ W a~ to pro~ ~s~ ~e~ ~d e~or~ proton ~ong
i~s mem~

Nat ma~ ~e offi~ d~en~ app~ved by ~ ~s or ~ co~ione~
¯ at p~s~ ~e su~ion of a spe~c pi~e of l~d. ~e plat map is
r~ord~ ~ ~e au~r ~d ~u~y con~ wor~8 t~t d~i~a~ ~e l~on
~d ~e~io~ of ~i~ve ~eas, sto~water fa~, d~t~ o~n space,
o~er fea~. Wor~g co~d ~o be add~ to p~t ~ps ~at "~n~on" ~e
a~vi~es for ~ feature, mclu~g l~ng ~e remov~ of e~8 vege~fion

Co~e~a~on ea~men~ ~e vol~ta~ ~en a~men~ ~een l~do~e~
non-profit l~d ~ that protect spe~al feazes of p~vate pm~, su~

¯ e l~do~er ~d to meet speoal pre~a~on n~ of ~e l~d. ~o~
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forth in the a~eement ~ ~th the pro~rty ti~e. ~e land t~st do~ not ~ually
a~ume o~e~hip, but d~ ass~e ~e long-te~ r~ibflity for stewards~p ~d
e~orcement of ~e easement (Capitol Land T~st, undat~).

[p~ntiv~ and ~me~

~ovidmg £un~ng to hom~wner asso~a~ons co~d ~ an incen~ve ~or long-~
protec~on. In Ol~pia. homeowner ass~a~o~ are eli~ble lot £~d~g ~rom
QW’s Neigh~rh~ Matc~ng Grant ~ogram. Gran~ are ava~able ~or ~o~y
held land such as o~n space areas. ~ojec~ such as tr~ planing and ~u~tion
progra~ are eligible lot up to ~ ~rcent o£ ¢os~ (~W of Ol~pia, ~d~t~.

Incentiv~ (or ~ing co~a~on ea~ments ~�lude l~eral ~come, ~tate, ~d]or
pro~rW tax r~uctio~. For example, Th~ston Co~ty ~o~ a ~ ~r~nt
reducbon m pro~r~ tax~ i£ a �onse~ation easement b ~ated ~ s pi~
pro~r~. ~other in~ntive is ~at ~e �o~e~abon easement ~ with ~e
w~ch pro~d~ ~anent (m ~r~) pre~ation o~ ~e land even ~yond

B~eB that ~t ~e e~or~abili~ of homager a~on ~ven~ include
~s~ of ~bgation and ~e ~co~ortablen~ o~ ~rontmg heifers not
~mp~an~. Even if prot~ion meas~ are add~ to ~e ~venant wh~
homager ~s~abon b ~t ~tabEsh~, ~ere is no a~an~ of Ion~-~
prot~on ~a~ ~venanm ~n ~ ~g~ ~ ~e mem~fs a~mval ~d ~
not e~o~eable by l~ 8ove~en~

~ ~mpa~n to homager as~a~on ~venan~, pht map condiUo~ ~y
fewer bame~ tO ~ing elf~Uve meas~ for prot~on ~a~ ~ey are e~or~able
by l~al gove~en~. However, if plat ~p ~n~bo~ ~t profit ~d~t~
~e~ are not add~ m ~e original plat map, it may ~ ~lfi~t to ~ge at
~e ~a~ such ~ng~ r~re approval o( a~ the pm~ny o~e. ~ a
su~iv~ion. The ~t o~ ~an~ng ~e plat maps in Ol~pia ~ appm~mately
~r r~u~t at ~e print ~e (~tt~er, ~ ~).

~en ~db~ ~eas ~e ~t ~ide, ~o~ng hom~e. ~d othen a~ut
pro~r~ En~ and d~i~abo~ b n~. Wi~out su~ ~owledge, en~oa~ent
by hom~ers, d~ping of yard w.te, ~d o~er proble~ ame ~d ~eate
b~er for maint~mg ~d~ ~

Poli~ Trends

For ~n s~llag~, the new ~mprehe~ive plan ~. a legaOy bin~g si~
plan w~ is to include pro~sio~ ~or en~ro~ent~ prot~bon and
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-Lmaintenance ol parks and open space (City of Olympia, 1994c). The
subdivLsion ordinance requ,res final plat maps to designate areas reserved for
public use. For plats having commordy-owned tracts, plats must contain a
restriction stating ~hat such tracts are owned and maintained for the benefit of "/all lot owners (City of Olympia, 1984b). -

As a condition of plat approval, the city requires protection of land that ls to
be retained as forested open space. Th~se conditions may be recorded on the
plat map, making them en/orceable by the city. The city requires homeowner          -
associations to adopt covenants covering maintenance of common parceLs and
facilities; however, these are not enforceable by the city (Can’, pers. comm.).

Tum~wt~r

If land is reserved as open space, a homeowner association is required as ¯
condition of plat approval to accept responsibility for maintain/n8 that open
space (Booth, pets. comm.).

For subdivisions in excess of ten gross acres, ten percent of the site must be
devoted to open space. Conditions of approval require the open space to be
owned and maintained by the lot owners in common or by ¯ homeownen
association and is so noted on the final recorded map. As a condition of plat ._approval, the county requJ~res homeowner associabons to accept responsibility
for rnamta~ng open space, including the maintenance of stormwater factliHes J(Knostman, pen. comm.).

Implementation Actions

Continue support of the Capitol Land Trust’s work on conservation easements.
Consider reducing plat map revision fees for homeowner associations or community
groups. Develop and disu’ibute model language for homeowner association
covenants geared toward presewing e:,dsting vegetation and undisturbed areas.

North Thurston UGMA and Other Locations

Identify opportunities for educating homeowners, developers, and builders for
retaining existing vegetation and undisturbed areas beyond current levels as time and
budget allow. Review property tax policies and moc[Lfy iJ necessary to aUow a               -
reduction in property tax for dedicated open space areas. Review other polities to

I06
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RECOMMENDATION 11 O

ident~.v practical incentives for promoting homeov~er association covenants, plat
Lmap conditions, and conservation easements.

Implementation Costs for Ol~rnpl!

Ax~nual support of the Capitol Land Trust is cun’entlv $50. Approximately $’750 of
c~ty attorney, Community Plaru~ng and Developmen~ Department, and Water

2
Resources Program staff time woold be needed to develop the model language for
covenants. The $I00 fee for the U~tial development, printing, and distribution of the
model language could be covered u~der the study g~ant ~ completed before
J~ne 1996. It is recommended that subsequent printing and distribution be the
responsibility of the Community Planx~ng and Development Department, as part of
general services provided through the permit review process. Cost of sub~quent
printing and c~stribution would be approxJ,mately $50 a year.

RECOMMENDATIONS FOR DESIGN AND PL~CEMF, NT OF BUILDINGS

Out current develoPment pattern plays ¯ larg~ role in how much Impervlou~

g no t,u~er ouao~p.                        2

Recommendation 14.
S¯ duster development that minimizes impen, tous ~ur~¯                               .

The basic prindple of cluster developrnent is to group, or "cluster" development onto
one part of a site. Although the developed ~rea is more compact, 8~oss density of
the site remains the same.

Cluster development can be utilized Ln a n.~ral setting to provide resource protection,
such as farms and I~nberlands, and Ln urban areas for the protection of
envh’onmentally sensitive areas. Cluster development aJso can be used to provide
subdivisions such features as recreation areas, trails, or other amenities. Cluster~$
also can be used to provide ~eater development potential on ¯ site while protecting
a resource, provicKng open space, or to save iafrastxucture costs (City of Lacey,
1994b).

By retaining a large undLsturbed area, clusteriag can substantially reduce the amount
of runoff from the s~te. ThLs technique may be especially appropriate as ¯ way to
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RECOMMENDATION 14                 D£$1GN A,%’D PLAC~-M~s~T OF BUILDLNG,r,

reduce the amount of land clearing and soil compaction (Recommendation II,
page 96 and Recommendation 12, page I00).

Incentives and 8arr~,rs

One incentive for clustering is the reduction in development costs and site
disturbance tha! can be achieved. Fewer roads and shorter driveways can be used,
and less area needs to be disturbed to put in utilities. Another incentive for
clustenng i.s the potential for neighborhood enhancement by setting aside open space
for trails, recreation areas, or other amenities.

¯One barrier to clustering is the close proximity of homes that may resuJt. Some
people may not find having close neighbors an amenity, reducing the marketabLlity o[
clustered housing.

The Growth Management Act encourages local governments to provide [or cluster
housing and other innovative techniques in their comprehensive plans. The North
Thurston Ground Water Management Plan (Thurston County, 1992b) encourages
cluster development, particularly in wellhead protect/on areas and aquifer recha~Be
~rea~.

The new comprehensive plan allows clusterin8 as an option in all zones. It
requires clustering in unsewered portions of the urban growth area to leave
room for future in/iJl at urban densities and to protect ground and sur[ace
water, environmentally sensitive areas, and significant wildlJ[e habitat (City o[
Olympia, 1994�). Current re~,,ulations relevant to dustering are the Critical
Areas Ordinance and Planned Residential Development Ordinance. The
Critical Areas Ordinance allows reduced lot sizes or clustering, encourages
planned residential developments, and requires calculation of density to be
based on net acreage (City of Olympia, 1992). The Planned Residential
Development Ordinance contains procedures and requi..ements for clustering
on parcels four acres and larger (City of Olympia, 1991).

The current munidpal code allows clustering in single- and multi-family
Planned Residential Developments, leaving consolidated open space for
recreation. Clustering is also required to a certain extent through the open
space requirements for conventional subdivisions. The new comprehensive
plan’s land use element encourages clustering to retain open space, and to
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_ enstLre that land in the long-term urban growth area is available Eor fruture
development at urban densities (Cart, pets. com~).

The current municipal code establishes an overlay zoning district in certain
environmentally sensitive areas m which Planned Unit Developmenl~ (PUDs)
are required. PUDs allow more design flexibility than conventional
development and therefore make clustering possible. Previous polities
required clustering within the overlay zoning district a~d did not allow
clustering in other zones. The new comprehensive plan for the city
encourages clustering in all residential zones to protect sensitive areas whl~e
accommodating residential development. These same polldes have been
proposed in the draft city/county joint plan for Tumwater’s ~rowth area, alon~
with a policy that would make clustering mandatory in the long-term ~rowth
area to ensure potent~tl for |utt~re blE~ at ~ del~ties (Bauer,
~mm.).

In plarm~g under the Growth Management Act, Thunton County has adopted
pol;cies for clustering in the rural/resource area, long-term ~xowth area,
un~corporated short-term growth area. In areas designated £or long-term
rural resident~l and resource use, �lustering is intended to permanently
preserve farm and forestry resource lands (DosheesT, pets. �oaun.).

New zoninS classifications .also encourage clustering through density bonuses
in the Rural Residential/Resource Zone (one unit/five acres) and Rural

’~ Residential Zone (one unit/two acres). Clustering is al/owed in the Ions.term
r, Agricu/ture and Forestry Zones but with no density bonuses, In areas

designated for ions-term future growth, clustehng in the new Urban Resource
Zone (one unit/five acres) is intended to/~aci!itate redevelopment at urb~
densities when urban services (sewer and water) ~re extended in the futu~.
In areas designated for short-term growth, clustering is intended p~y to
protect sensitive areas (Dosheery, pets, comm.).

’,
Clustering also is allowed to provide for future infill in areas not now served
by sewers. Within the unincorporated short-term urban 8~,-th areas,
clustered single-family and mulEfamily subdivisions are allowed withLn
Planned Residential Developments (PRDs). The PRD ordinance emphasizas
maximum efficiency m the layout of streets and utilities and preservation of
unique natural features of the site (Dosheery, pets. �outm.).
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RECOMMENDATI,ON 15 DESIGN AND PLACEMENT OF

Tumw~ter

Development codes will be updated in 1995 to reflect the new comprehensive
plan. No exJstJn8 l~licies enco~age taUer buJldm~s at this time (Bauer,
comm.).

Thurston Coun~

Adopted city/county joint plans will apply city policies regarding budding
height to the unincorporated portion of the North Thu~ton UGMA (Do, beery,
pers. comm.).

Im_~lementaUon Act|V/s,

Adopt the development standards lot residential and commercial zones as propa~d
in the Drait Untied Development Code (City of Olympi~, 1~95).

North Thurston UGMA and Otke~ l.~mtJo~

Consider allowing taller bu~ld~ss under commercial and residential zone
development codes. Consider involving the development and business community
the identification of incentives and polities for taller bulld/aM.

Implementation Costs ~or Olvmpi~

No addil~onal

RECOMMNDATIONS FOR COMMUNITY INVOLVEMENT AND EDUCATION

Improving public involvement and education opportunities for residents b ~
important par~ of local govermnent s~rate~ies for managing water resource~
Olympia, Lacey, Tumwater, and Thunton County coordinate public involvement and
education efforts wherever possible. Programs are designed to raise dtizens’
awareness and knowledge of water quality and quantity issues, provide skills to take
personal action, and provide citizens a way to influence decisions. Study
accomplishments required changes in public policy, as well as cooperation and
coordination among neighboring local governments and community members. To
continue the implementation that has been started, involvement and educalion
recommendations are proposed below.

I12

R0057272



113

R0057273



-¸V
RECOMMENDATION 16 COMM~’1~’~ INVOLVF.MI~’r AND EDUCATION

0

Olyml~ L
The new comprehensive plan includes a chapter on public involvement, with
the goal of establishing and maintaining city decision processes that include
the in/ormed, acUve participation ot all those affected. The environmental "1chapter includes a goal of public education about environmental protection
(City of Olympia, 1994�).

The city currently distributes general information to the public via a quarterly
newsletter mailed to all residents. More detailed inJormation is distributed
through various departments. For example, the Department of Planning and
Community Development distributes ir~ormation on development regulations
through the permit counter and at workshops on growth management
planning. The Water Resources Program dis~ibutes in/ormation on storm and
surlace water management, groundwater management, and drinking water
supply issues; and the Waste Management Program dJsuibutes in/ormatlon on
recycling and waste reduction. This is done through direct mailings, utility
inserts, community workshops, outreach and education programs, and on

2
Lacey’s new comprehensive plan (City of Lacey, 1994c) contains several goal~
and policies related to public involvement. These goals and polide~ are - ¯
intended to incorporate a wide range olr public participation t~a’miques in ._~
order to encourage public input and to disseminate information on a range o~

The city currently distributes general in/ormation to the public through/.acey
Life, a city newsletter published nine times a year. This publication is put out
by the Department of Public A/fairs and Community Relations which also
disuibutes information on solid waste reduction and recycling, neighborhood
associations, special events, and community issues. This is done through
special presentations to neighborhood associations, live call-in shows with the
city council, direct mailings, workshops, and u~lity inserts. The Water _. .,J
Resources Unit distributes in/ormation on storm and surface water (..management, groundwater management, and drinking water supply issues.
The Department of Community Development dis~’ibutes information on               -
development regulations through the permit counter and at special workshops
(Cart, pets. comm.).

Tunnvater

Tumwater’s Comprehensive Plan (City of Tumwater, 1993) emphasizes public           -
participation throughout the plan. The city produces a monthly newsletter
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O

_ that is mailed to all residents. This new~letter, the Pioneer, alerts people to Lpublic meenngs and emerging projects and issues (Matlock, pers. comm.).

_ Thurston County

Thurston Court .ty’s comprehensive plan identifies the need for publ/� education
activities to support policies on environmental quality and stormwater
management (Thurston County, 198~). In 1992, the Board of County
Commissioners adopted a set of policies and procedures for publ/c

- participation aimed at consistent public notification and involvement in the
¯ development of plans and regulations. Procedures include publications and

distribution of fact sheets about new plans and regtdations (Thurston County,
1992a).

County agencies that currently distribute public ln/ormation are: Development
Services, which distributes printed materials about development standm’ds and
regulations through the Permit Assistance Center; Community and
Environmental Programs, which prepares and distributes lnlormation and

-" educational materials for most county resource management programs; and the
~ ~-, Storm and Surface W~ter Management Program, which distributes the /’~’ Drainage Manual and other printed materials on stormwater management

techniques (Alexander, pen. comm.).

Imnlementation ,~t.ttnl~S

"° Respond to requests for the final study report and executive summary. Print and
" distribute copies of the model legal agreement for shared parking, alternative surfaces
., fact sheet, and other training and technical assistance

" Use established avenues of distribution such as permit �otmters, s/te plan review, and~ ’
., informational displays. Work with Lacey, Tumwater, and Thunton County; local

businesses; building, development, and business organizations; and neighborhood
and homeowner associations to idenl~y and utifize estabILshed avenues of
distribution. Coordinate with other City of Olympia departments, other
jurisdictions, and exis~ng involvement and education programs in the region.

North Tkur~ton UGMA and Other l.omtk~

Provide information to Olympia concerrdng .needs for and distribution opporturdties
of printed materials. //interested, request written material,~ from Olympia for

_ distribution or repfication.
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A key success of this study is the raised awareness among local goverrunents and the_development and business cow.murtity. However, the task of sharing the study’s
findings, Identifying incentives for action, end implementing changes in prect/�~ and
designs is not complete, Without ¯ clear understancfing about the problems with ...tmpendous surfaces and Ix~sible solutions and incentives, actual reduction may not

2
occur. ConsequentJy, ongoing training and technical s~istance are essential h~
Implementing impervious surface reduction tw.hniques "on the ~’ound."

Some of the recommendations should result in cost saving~ to the development and
business communin/. Learning about how to reduce cons~uction costs and use
more ef/~dentiy should be an incentive to participate in ~aining and techn/cal

g

Policies and regulations wil/be changed as ¯ result of this study. Policies and
regu/ations often change so ~requently that business people feel they can’t keep up.
Train~g and technical assistance, i~ well-designed, can help the development and
business �ommunity under~tand current pol~cles and regulations, reducing frustration
and increasing compliance. Reduced frus~’ation and increased compliance are k~y -
incentives for sponsoring and participating in technical assistance and trainLng.
However, ~ the u’aining and technicaJ assistance are irtef~ective, they could increase
frust~’ation and act as a barrier to ~ture government-sponsored educational processes-designed for the development and business conununity.

Local comprehensive drainage basin plans include a recommendation to provide
education and training opportunities for business and industry, including workshops
on new regulations, technica~ support on best management practices, and                                _
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_ ~I’L~ y EVALI~AllON
RECOMMENDATION

_ RECOMMENDATIONS FOR STUDY EVALUATION

Evaluation L~ an essential step for learning from past experiences ~nd recognizing
_ successes. For the pro)ect team, th~ study ra~ed as many questions as it ~’~vered.

It also iden~ied the need lot better information concerning impendous surfaces and
local groundwater hydrology. The #oUowing recommendations, ff implemented,
wouJd not onJy c~nt~nue the research eftorts beam with th~s study but would help
us meastue success and iden~y areas for improvement. These recommendation~
wouJd provide information and data for evaJua~tg the overadJ success of the study,
as weU as the spec~� policy and reguJatory changes made as ¯ result of study
recommendations.

- I Recommend¯t/on l& J

I ~. ~,..~oerw--ara/~ewttt ¯ram¯so nasLru to detenn/me effective imnervtm~ I
surtace coverase trends.                                   ° --

One outcome of the study has been the real~at~on that we have lizrdted imperviom
Surface information for the OlyD1pia ~re¯, and north Thunton County. The
/n/ormation that is available for Percival Creek, Woodard/Woodiand Creeks, and
C3tambers/Hewitt/Warcl basins (Chapter 2, Basin and Site Coverage
page 34) has been ¯ fotmdat~on for th~s study. Many of the recommendations
based on growth and reJated impervious stu’face coverage projections, It would be
useful to verity the accuracy of these projections and adjust policies and regulatiom

-

Community Plam~g and Development Depar~ent currentJy uses ¯ Howard
Technology Enter~me System (HTE System) that tracks clevelopment information
and could be modred to better track impe~ous stufaces, impervious surface
coverage irtformation ~s acquu’ed from permit applications, but ~s not kept up to date
on the system becaus~ of ¯ lack of staff time for data e~tsy. This is ¯ bar~es, to
gett~g current and accurate data.

-

Thurston Regior~! Plaru~g Cotmcil ma~tains ¯ Geographic I~ormation System for
_ the region. The (315 mapping and information ser~ces axe ava~Jable to oth~ local

jumdic~ons.
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RECOMMENDATION 15                            STUDY EVALUAT~O.~,

As mentioned above, the ,-it), currentJy has a t~acking system in place that
could be used for monitoring impervious surfaces. Monitoring is supported

DepartmenLthr°ugh irdormal policies olr the Water Resources Program and Public Work~

Lacey’s Deparm~ent of Commurdty Development uses a permit tracking
system to monitor and store development in/ormation. Information regarding
impervious surfaces is contained within the system for some properties. I/
ir~ormation regarding impervious surfaces were consistently entered, this
system would be an excellent tool for monitoring impervious surfaces within
the city.

Lacey’s comprehensive plan contains numerous goals and polities related to
water resources issues These include a policy that strives to ensure
coordination between the Puget Sound Water Quality Management Plan, North
Thurston County Ground Water Management Plan, Henderson Inlet and
Budd/DeschutesWater~ed Action Plans, various basin plans, and other water

Lace), also has ¯ ¯tormwater utility that charges �ommercial development~ ¯
¯ tormwater fee based on percentage of impervious surface. This may be used
to track the total amount of impervious surfaces. At this lime, the u~:illty
in/ormation is.stored in ¯ different system than the above-mentioned permit
~cking system (Cart, pe~. comm.).

Tumwater is currently not equipped to track impervious surfaces associated
with new development. This may be possible in the future as staffing and
equipment are added (Matloclg pets. comm.).

Thurston County is currently not equipped to track impen, ious surfaces
asso~ated with new development. Similar to Olympia and Lacey, Thurston
County has a stormwater utility for the northern, more urbanized part of the
county. The utility charges a stormwater fee based on percentage of
impervious surface (Knostman, pets. comm.).
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-- STUDy EVALUATION
R£CO~ATION

- /m_vlementation Act[Ol~

Ol~pm

Consider providing a dedicated staff person ~or HTE System dam entry, l~-very flv~
years, generate a digitized land use map o~ the three drainage basins used in the
basra and site coverage assessment. C~Iculate the increase in izrtpenflous surfaces
and compare to Impervious Surface Reduction Stud), projections. Make corrections
to policies and regulations as needed to ¯chieve ¯ 20 percent reduct/on in future

- impervious surfaces.

_. North Thur~ton UGLY4 ~ (~t~r ~

,.,.,-,.-,+~ m~ increase m .npermous sun¯ces, as st~ ~ and budset

Imvlementation Costs +or Ol_v’m_vl-

A few days of W¯ter Resources Pro~am tnd l’r~nspormtlon D/v/¯ion staff time and
¯ pproximately $1,000 in map fees would be needed to 8nalyze and produce the
needed/ntrormstion. St¯fir time also would be needed to rev/ew the HTS system and

__ trtformation periedicatly. Total cost I. estinuted st $I,500.

_̄                                     recommen,4       Olympi& North Thumton

-

current FO.w  o (m .s F¶ 3, pag  m. mveuat s result,
_"_~"Y..~ recomme.naa~o.ns wo~a provme .m~.port~..t irtformation for adjusting
reaucuon su’ateg~es and techniques. The informaUon could be used to adjust pol/cies,
regulations, ter.hnical assistance, and incentives to achieve ¯ 20 percent reduction.

Incentives and Barrier~

E~ective study evaluation would require the cooperation of all four Ioce]
governments. Impervious surface evaluation may not be as high ¯ priority for Lace),,
Tumwater, or Thurston County as for Olympia, and thus prove ¯ barrier to
completing ¯ useful analysis.
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RECOMMENDATION 19 STUDY EVAI.I~ATIO~ O

L

Resources Program is committed to integrating evaluation
-

Olympia’sWater
into existing and new programs. Annual evaluation of the Stream Team
volunteer program is conducted, and periodic evaluation of Operation: Water
Works and other programs also are conducted.

In 1996, Lacey will participate with Olympia’s Water Resources Program In
evaluation of the Stream Team volunteer program. Periodic evaluation of
policies and programs occurs as needed.                                         -

Tun~mter

Tumwater conducts periodic policy and program e~aluation as m, eded.

_ In 1996, Thurston County wi, wttdpate with Olympia’s Water Resou~es
Pro~am in evaluation of the Steam Team volunteer pro~am. Period/~
esr~luation of policies and pro~s ~ as needed. ,~ ’

]~mlementation A~’tiom

Document d~ges in reg~dations and policies for Olympia, the North Zhmston -UGMA, and other locations that occurred as a result of the study. Conduct an q
analysis using developments that are constructed under the revbed Olympia
ordinance, to see if projection.s of the smdy’s parkJ,ng analysis (Chapter 2, Paxld~s
Amalysis, page 46) were accurate. Adjust policies and reg’.~lations i~ a 20 perc~t
reduction is not being achieved.                                                     _

North Thurston UGMA and Other Lo~tk~s

Cooperate with Olympia in conducting an evalual~on, as staff lime and budget
allows. Consider tracldng developments that incorporate reduction strategies. Whan
policies and regulations come up for revision, consider modifying them as needed to         --
increase incentives and achieve impervious surface reduction.
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STUDY ~VALUATION
RECOMMENDATION

Implementation �~0~t$ for Olvm~-

Several days of staff time would be requir~l to conduct the evaluation. Minimal
printing and other costs would be recurred. The total cost is estimated to be $1,000.
Documentang the changes in regulations and polioes should be conducted in early
19~. The cost for this portion of the evaluation could be covered under the study
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Successful implementation of the study’$ recommendations relies on the commitment ../..
of the commurUty and its decision-makers, and the existing policy framework of
Olympia and other local governments. Some of the study’s recommendations were
partially or wholly incorporated into the local policy framework prior to the study
and are included as guidance for others. Some have been incorporated into
Olympia’s Draft Unified Development Code (City of Olympia, 19~5) and draft street
standards that are being considered for adoption. The code includes the parking
ordinance, landscaping ordinance, and development standards. If the Unified
Development Code and draft street standards are adopted as proposed, many of the
recommendations will be integrated into Olympia’s existing policy framework durin~
1995. It is expected that Olympia will implement approximately 81 percent of the
study’s recommendations not already incorporated into city polio].

As with Olympia, some recommendations were partially or wholly incorporated into
Lacey, Tumwater, and Thttrston County policy prior to the study. Only a few
additional recommendations are proposed for adoption. It is estimated that I0 to
20 percent of the recommendations will be adopted by neishbodng local
governments during 199S.

One r, hallenge in developing an implementation schedule is that several
recommendations ate already implemented or will be in the near future. Another
challenge i.s documenl~ng implementation that has occurred or wlil occur in other
locations, both within the North Thurston UGMA and across the nation. The m~ny
requests for information that originated outside the North Thurston UGMA indicates
that some implementation is probably underway in other locations. Completins
Olympia’s implementation actions for Recommendation 19, Assessing Results
(page 121), will provide a better indication of study implementation than what we
can currently estimate. In response to these challenges, Table 18 (page 127) contains
information pertaining only to Olympia.

RESOURCF,~ NEEDED

Implementation in Olympia would require a minimum of staff time and materials
because many of the recommendations would be implemented through existing
programs and site plan review. Some staff time would be needed to participate in
implementation. In particular, distribution of materials designed for the development
cornmtudty (Recommendation 16, page 113 and Recommendation 17, page 116 )
would primarily occur through the permit counter and site plan review activities                    .
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IMPLEMENTATION STRATEGY

conducted by Community Planning and Development Department (CPDD) stafL
Water Resources Program staff would develop the materials for CPDD staff to pass
on to the development community and would be involved in site plan reviews from
a stormwater management perspective. Water Resources Program s~aff also would
be responsible for completing the study evaluation.

Completing the study evaluation would require some staff and material resources of
Lacey, Tumwater, and Thurston County. Because the study is not being officially
adopted by the other local governments, they are not legally bound to implement the
study’s recommendations. However, project staff expect that the cooperation offered
by the other local 8overnments during the study wiJl continue into the future.

2
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Table 18: Implementatim SlrateK7 for OITmpia

Recommendation



3. Frovfde ¯ pubU( transit of S~m and
other alternative modes
transportation that reduce the need fur
streets and parkfnK.

Implement the Rc, Ki~nal

Maria ement             -



5..Use.pave~ and other_pervfmm swfaeeo

parking and emer~en~.~_ ~ ~
Imp~l~n ,4~f~ons:

D~’÷~,p and d~.;~.~e ¯ ~.~el
~ 1~ (S!00), ~ ($200), ~ (Si00),mainlenance plan for 84tes minKpervious surges. (Sl,O00), Cl’DD, C35~ CPDD

P~.~ and db~N~.~de Ihe ~-.-Uve

L~ci~DD~ 16. N ,.~row _aJey widths, me atenut~



7. En~e cooperative parkint
Joint (�ombined), dure~ and
coordinated parkin&

Adopt the pa_rldn~ ordinance m

~ ~ m
~ No adam. No ad~on. No action.Pmlx~s. ed in Ihe Draft U.Uied

Development Code (UD~.
Print and d~i, ibute the model Je~J

I~aEP (S200), ~ LSI00), ~ (L50) CPDD ($50)agreement for shared pa~J_n.~. ~.I’L~ ~J’UU
8. .En.~,~e underground or undec4he-

n,uJJd .~ parkin8 and the
o! mulfl-stofled parkJn~ otnlchtre~

Implemenf~limv Actions:

a~v.e!opm~t standards w propo~d in No ac~n.
fhe I)~/t UnJlJed I)eveloj~henJ

parking fees. Involve the Olympia    M~_ nagement Str~e83rD0w~town ~ ~

PARKS:





11. Limit soil compaction ~m newly

sdieteveloped residential and comme~ld8, especially those site~ with
sensiUve fealure~. Reduce ~oU
cmnpaction and mtme inflllralJmu
capacity on already cleared ~lle~
whenever Fractical.

construction pract~e~ throu&h technical
CTTX) CPE~ CPDDassis.__~nce materlaL~ and acUvtUe~. CPDD

aevetopmen! community ever~ other

compactability at a site, al~ pint o~ the
currentl " ~ " - .....

(I) Mint aclimu lisled fro, Id~ under 1995 md I~ mu dlj~de fse femdln8 under jte impervious ~ ~ ~y ~ w~ ~



~2. L.imit land cleadns on newly
oe~eloped residential aid �ommefdal
,ires, eepecially tho,e udlk mudll~e
fealu~e~,

Adopt the landscaplng _requlreuz~s
~ .....a.~. po. _lk~ as proposed I. the Dran U~ a, CPt)D No acUon. No ac.on. No action.

~ ~__~.__e~m~nt Code O.n~

~lm,ar to t~’ey’~ and Tum-~ o,dUmnc~ when lxolxm,d. ODD ~

PARI~: P-rb, Rc, m~iion, and Cultural Smdem Delmmm~ stuff umukl be imolv~ is imFimmmliom.
LEGAL: The Cl~y Attomey’~ o~ce would be Involved In ImF,immm~liom.

June 19g~







CPDD:. Conu~unlty Planning and ~t De~ slaff would be
TRANS: Transportation Division staff would be inquired in implemem~tlem.
PARKS: larks, RecreaUon, and Cultural St, lykes De~ Mall would be invdumd in im~tiom.
LF.~AL: The City Attorney’s ~ wuukl I~ invulv~ in ~tim.



i| iJ

Recommendatlom

19. Amsess the result o/the
recommendatioJm in Olympia, North
Thurston UGM and

Actions:

po ~cJes sor Olymp~_, Noah Thumtoe No act~m. ~ (f~5(]0) No action.No action.UGMA, and other locations that

C~ on~.uct analysis usin~

~od~q~t pollcl~ and _regulalJom~ H a
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GLOSSARY

accessory units
A second dwelling unit added to, created within, or separated from a single family
dwelling w~th provision for cooking, eating, sanitation and sleeping, Commordy
called "mother-in-law" units.

alternative surfaces
Surfaces other that conventional asphalt or concrete. Examples include b.trk
gravel.

altemaUve modes of transportation
Modes oi transportation other than the single passenger automobile, such as trans/t,
bicycSng, carpooling, and walkinS.

amenity
Somethin8 that increases material or physical �om/o~t.

Americans with DisabUities Act (&DAJ
Federal legislation passed in 1990 to provide comprehensive protection of the civil
rishts of people with disabilibes.

atmospheric deposition
Deposits on land and water from the atmosphere (air), often referrinS to l:~Uutants.

A street that provides ¯ direct mute for long-distance travel within the re, ion and
also to cU/ferent parts of the city. Traffic on an arterial street is siven preference at
intersections, and some �ontrol of access may be used when arterials car~ hlsh

The underground layer of rock or soil in which groundwater resides. Aqu/fers are
replenished or recharged by surface water pefcolating throuKh soft. Wells are drilled
into aquifers to extract water for human use.

basin plans
A plan to identib/and correct current and potential surface water problems within ¯
creek system and surrounding drainage area including flooding, erosion, de~raded
water quaSty, and diminishing aquatic and wi/dLffe habit~,t, l~h.t55¢ involvement is
one aspect of pL~t development and adoption.

best management pract/�~s
A method, activity, maintenanc~ procedure, or other management practice
reducing the amount of pollution entering a water body.
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GLOSSAR’"

buildout
Full development at the maximum densities ¯l/owed by zoning.

building footprint
Commonly used term to describe the ground area that a building covers.

calibration
To correlate readings from a system of measurement with a standard.

conservation easement
An agreement (grant of a property right) sta~.ng that land will remain in its natural
condition precluding future or additional development.

Centennial Clean Water Fund
A common name for the Water Quality Account administered by the Washington
Department of Ecology. In 1986, legislation was passed creating the Water Quality
Account in the Washington State Treasury (RCW 70.146). The purpose of the account
is to provide financin8 of water polJution control facilities and activities.

dearLq8 and stadias prat’tkes
Clearing practices refer to the desm~ction or removal of vegetation from ¯ tire by
physical, mechanical, chemical, or other means. Grading practices refer to any
excavating or filling of earth materials or natural covers.

dust~ development
A development design technique which groups buildings on one part o[ ¯ site so as
to preserve another part of the site for common open space, recreation, or
preservation of environmentally sensitive areas.

comprehensive land use plans (comp~henslve plans)
A plan adopted by the local government to guide the physical growth and
improvement of a city or county, including any future amendments and revisions.

coopentive parldnS
A term to describe various methods to increase the use of available parking areas
inciudmg shared, joint, and coordinated parking.

mordinsted parkin$
Use of large commercial or retail overflow parking areas for park-and-rides or other
parking needs.
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cumulative impact assessment LCumulative impacts are the effects that accumulate over brae and s~ f~m
ol similar or relat~ in~vidual acbo~, ~llutants, or project. ~ough each acbon
may s~m to have a ~mmal impact, the combined elf~ can ~ ~v~e. A
~mulative impact a~ment stu~ and su~a~ ~ ~pa~.

defensible spa~
The spa~ around an in~vidual that allo~ for a i~g of ~eW. ~e amo~t of
neces~w space to ~ ~nsider~ defensible varies a~or~g to ~e si~on. For
J~tance, m a ~owd~ elevator defe~ble spa~ ~ Im ~an m a ~8 lot.

de~ity ,
The n~r of dwe~ng u~ ~r a~,

de~ity ~di~
~ in~ea~ in de~iW provid~ m a develo~r or b~der ~ a m~t of ~r~
adJus~ents to ~e plan or layout ol ~e d~elopmenL

~8¯ b~ (s~ watenh~)
A l~d area ~d~ by ~sh ~, w~ ~a~ ~ s~fa~ wa~r ~to a
s~am or o~er ~y of wa~,

A pit ~ ~e ~d often f~ with ~avel ~m w~ s~wa~r ~ mu~.
~ weU ~1~ ~e sto~water ~ It ~r~lat~ into ~e ~o~.

ef~i~ ~~
The ~r~on of im~o~ s~fa~ ~t generat~ s~ter ~off w~ m~t
~nag~ or ~t~ ~ a sto~water ~nvey~ sDtem, ra~er ~ ~a~
¯ e ~o~

~e we~ng away of land surfa~ by water, ~d, i~ or o~er ~e~�~ ~

~undwa~r
Water stor~ ~der~o~d ~at Fd~ the spa~ ~n ~ ~d~ or ~
frac~es. A ~ne ~der~o~d ~ enough water ~ ~aw ~d ~ for
water or o~er p~ is caU~ an aq~er.
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Growth Management Act (GMA}
Washington state law enacted in 1990 that requires local governments in rapidly
growing counties to plan for the projected population. Growth management
planning typically addresses land use, transportation, housing, economic
development, open space, recreation, and environmental is,sues.

The specific area or environment in which a particular plant or animal lives. A plant
or animal’s habitat must provide all Of the basic requirements for

Hydrologic Simulation Prosram - Fortran (HSPI:)          "
A specific computer program which simulates (models) land surface and In.,s~eam
hydrology on a continuous ba~.

hydrolos7
The science o/~ the behavior of water in the atmosphere (air), on the surface of the
earth, and underground.

homeowner aesoclatlon �ovenamll
A binding agreement or contract between a group of homeowners that lypi~lly
contains criteria for behavior and home appearance in a subdividon.

Any surface which cannot be effectively (easily) penetrated by water. Examples
indude pavement, buildings, and compacted soil&

lmpervioua Surface Reduction Study (ISRS)
A study administered by the City of Olympia to recommend strate$ies for the
reduction of impervious surfaces.

Developing vacant parcels or redeveloping existing property to addeve ld~her
density in urban areas as an alternative to development in outlying rural area~.

percolation which is movement of water through soil layers.

The basic facilities needed for the functioning of a city or county, or other system.
Examples include roads, schools, and hospitab.

in-lieu-of-parking fees
A mechanism to place money into a parking improvement fund administered by a
city, county, or other governing body. Offered as an option to developers instead of
furnishing required parking spaces.
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interconnected streets L
A street system that aUows traffic to circulate between neighborhoods instead of ¯
system of cul-de-sacs and dead end streets that results in disconnected residential
areas. A grid pattern of blocks is ¯ typical example.

- ’1
interstices
Portions of generally impervious mater~al that facilitate the movement of water into
the soil. -

Ioint parking
Mutual use of a parkin8 area at multi-tenant retail and commercial f¯�:Llitm.                 -

local ¯~ess ~
Streets that provide passage between adjacent land uses and tarry local traffic to
collector streets. ¯

local 8ovemment~
The governing organizations of cities and count¯re.

The governing organizations with legal authority over specific territories, indudin8
but not limited to cities and counties. For example, the Port of Olympia or Thunton         --
Count), �:onservat~on District.

major collector ~
Su’eets that connect artemis to residential and commerdal are~.

model agreemeul~
ExampJes of whtten agreements that include sample language and �onttmt. _

neighborhood collector ~
Streets which �oUect (or dis~bute) traffic within ¯ neighborhood and provide f
connections to an arterial or ma~or collector. They serve neighborhoocl t~affi¢ and "
also provide a~ess to abutting land uses. Streets designed to be compatible w~tb
residential neighborhoods and neighborhood commercial cente~

needs assessment
A survey to determine the requLrements or desir~ of ¯ particular ¯udien~.

North Thurston County Urban Growth Management Area {North Thurston UGMA}
The ¯re¯ designated by Thurston County pursuant to RCW 36.7A.10. Includes land          ""
¯ re¯ sufficient to accommodate the urban growth projected to occur in the northern
part of the county over the next 20 years.
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1. offstreet pa~king -

l_ :peYn P:~ki:g areas not on the street, ind udiag parking lots and parking garages.

Any parcel or area of land or water essentially unimproved and set

v,,v,.e use or enjoyment. These landsinclude but are not limited to wetlands; wetland buffers; creek, stream or ~iver

A statute enacted by a government, such as the parking ordinance a roy

pm’kln$ ratio~

~ ,~,.Se, oweums units, parsons, ~ seam

permeable    ’
A type of soil or other material that al]ow~ l~Ssage of water or other

l      °Ath~ll2qtiU:ia" tenal that has the spacific quality °f aU°wing the Passage °f water °r

Planned Residential Developments (PRDs)
A ty~ of development character~ed by c~mprehensive nlarminK for the proj~%-t as a

,~’-S ,yves ~quun the prescribed densities.
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Planned Unit Developments (PUDs) L
Sirrular to Planned Resldent~al Developments except they can include a commercial
land use component along with the residential land uses.

plat map - "~
A map showing the division oi a tra~t or parcel of land into lots, bloc.ks, streets ~td
alleys, or other divisions or dedications.

policies
A course of action adopted by local jurisdictions or organtzaUons.

poUutants
A chemical or other additive that adversely alters the physical, chemical, or biological
properties of the env~’onment,

porous pavement
Asphalt or concrete paving material consisting of a coarse mixture cemented together
with sufficient interconnected voids to prowde a high rate of permeability.

2Infiltration of surlace water to ~roundwater.

A parUcuJar set of laws, ruJes, or procedures designed to govern a particul~ type of
activity or solve a particular p.roblem.

To provide or add new equipment, pare, or techrdques unavailable at the I:hne of

runoff (see stormwator runoff)

se(back
A zone or distance between buildings and the lot line designated to protect areas o~
neighboring activities from negative impacts associated with development.

~hared parkin8
Mutual use of a parking area by land uses with noncompeting hours of operation,
such as ¯ theater and office building.

sfltstion
The process by which a river, lake, or other body of water becomes clogged with
excess soil or sediment.
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Haphazard, dispersed, or spread-out gTOWth. Comznonly refers to urban sprawl
which Ls the spread of cities into rural areas.

Ares, ulazion that contains specified amounts, w~dths, or sizes for streets, buildings, or
other development.

stormwater conveyance
A system of gutters, pipes, or ditches used to carry stormwater from surround/ng
land areas to constructed or natural drainage systems.

stormwater facUitles
Private or public infrastructures designed to collect, treat, ~nd/or store r~nfAil and
runoff.

stonnwater runoff
Rain that ~lows off the surface of the land without enter/rig the soU.

stormwater t~eaOnen!
Mechanical, chemical or biological removal of poilu�ants from stormwa~er ru~otL

~ormwater u~ity
A public service program to manage stormwater ~nd collect fees to I~y ~or such
manasement.

Wa~er on the suflace of the land ~J~t has not ln~’dl~’a~.~�! the soil LncludLng sl~’e~ms,
lakes, rivers, and ponds.

r~b-soil
Layers of sou beneath the surface layer (topsoil).

suslainability criteri~
Criteria used to gauge the effectiveness
achieving a sustainable community. A su.staiaable cornmuajty is one that persLsts
over generations and is far-seeing enough, flexible enough, and wise enough to
maintain its natural, economic, social, and poU~ical support systems.
swales
A shallow drainage ditch with relatively gentle side slopes, generally with flow
depths less then one foot.
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A combination o/irdormation, education and training activities that provide spedfic
audiences with "face to face" learning and skill bu~IcLing opportunities. Often linked
with a regulatory program as an incentive/or compliance.

topsoil
The fertile layer o/soil at the surface o/the ground.

Uniform Building Code (UBC)
A Washmston state code that resulates buildinS practices.

VL.’Jance I
A license to engsge in an act contrary to law.

watershed (see drainage basin) I
The seographic resion within which water drains into a pa~icu/ar river, stream or
body of water. A watershed includes hi/l, lowlands, and the body of water into

Iwhich the land drains. Watershed boundaries are defined by the ridges of separatin$
watersheds.

watertable I 2
The upper surface of Kroundwater or the level below which the soft is saturated with
water. The water table ~ndicates the uppermost extent of Sroundwater.

I
wellhead protection ~
A protected surface and subsurface zone surrounding a well or wellfield supplying ¯

Ipublic water system. Used as a planning tool to keep polJutant~ from reaching the
well water.

Habitats where the influence of surface or 8roundwater has resulted in development

Iof plant or animal communities adapted to aquatic or intermittently wet conditions,

zero lot line ~,~
The location of a structure on ¯ lot in such ¯ way that one or more sides of the Istructure rests directly on the lot fine.

z°nin8 I
A set of regulations and requirements governing the use, placement, spadnK, and
size o/land and buildings in a specific area (zone).

I
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APPENDIX A LPUBLIC INVOLVEMENT AND EDUCATION PLAN

January 27,

2~. A. Goal

To identify and gain community and local government support/or impervious
surface reduction recommendations resulting from the study.

B. Objectives

I. Provide a broad array of forums for clarification and integration of the
~., community’s vision, interests, needs, concerns, and ideas.

! 2. Build on the existing cooperation and coordination among Io~al jurisdictions.

¯ " 3. Fathance private and publ/c partnersh/ps.

2, 4. Involve all affected parties in such a way that technically and politically
, ~- feasible recommendations are generated.

(2. Recommended Activities

1. Needs Assessme~|

A needs assessment would be used to identify public involvement and
education strategies suitable for reaching the goal. A secondary outcome

’ ’ the needs assessment would be identification of barriers and incentives ~or

2[!
" implementation of the recommendations.

’ ° The assessment would consist of informal surveys of individuals,
" organizations, and local jurisdiction and agency representatives affected and
,, involved in development activities and resource management. ~np|es of
,. survey questions include:

,, a. Do you believe impervious surfaces pose a problem or problems? I~ so,
,,. what do you see as the problem or problems?

,, b. Do you see reducing impervious surfaces as beneficial?

c. How can reducing future amounts of impervious surface in developed ~’--"~areas benefit you?
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d. What do you see as the barriers to reducing the amount of Lmpervious
surface?

-e. What incentives would help overcome these barriers? ~ ,/

f. What would entice you to be involved in a model demonstration project
that tests some new techaiques and policies for reducing impervious
surfaces?

g. How do you like to have information shared with you? _

2. Community Strate_=ies

a. Mailing and Contact Lists: As a basis for broad-based community
involvement and education activities, mailing and contact lists of
interested individuals and local, regional, and state.wide association= -
and groups representing the business and development commmdty .would be created. These lists would be used to ~chedule project
briefings and presentations, send mail~ngs, and build community
interest and partidpation in the study. Sources include the Operation: ".~
Water Works landscaping and �onst~ction lists; refen’als from permit
counters in all four Jurisdictions; busine~ licenses; and other~. The ]lit=
would be separated into primary and secondary levels of contact.

Visual Tools: ’r~ee or four visual tools would be developed to aid Inb.
the dissemination of information. Possible tools include siJdeshow~, _~         "
displays, schedule boards, three-D models and architectural renderings,
photo albums, and a training video.

�. Briefings: Six to eight briefings would be provided to community and
business groups, professional orgsnJzations, and local governments to
introduce and spark interest in the study.

d. Multi-Media Presentations: More detailed presentations would be               -
provided as a follow-up to the briefings or to reach additional
audiences. These presentations also could serve as a forum for the
needs assessment and for sharing community responses and opinio.~s.

e. Workshops and Community Forums: At least two workshops or
community forums would be convened to review the recommendations "
and the study’s policy, implications. These forums would target the
business and development community and local jurisdictions to solicit
reactions to the technical and economic feasibility of recommendations. ""
The January 6 Community Forum is one of these meetings ....
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f. Tours and Open Houses: There currently exist examples of housing,
landscaping, and commercial development where alternative strategies
for reducing impervious surfaces have been used. In addition, the
demonstration prolects will provide an excellent opportunity for
education (see No. 4 below). One or two tours or an open house co-
sponsored by the development community for peers, elected officials,
and planning and development staff from local jurisdictions would be
organized. These events would encourage discussion concerning the
benefits and constraints of alternative strategies, brainstorming
innovative approaches, and viewing of the demonstration project~
during construction.

g. Public Events and Conferences: Linkages with other jurisdictions ~nd
the business and development community would be expanded by
participating in two or three public events and/or conferences. In
particular, we would contact the Olympia Master Builders, the local
Chambers of Commerce, and Thurston County �oncernin8 opportunities
for linkages.

h. News Releases, Articles, and Interviews: Three or four news releases
would be submitted to business publications and local papers. The
purpose would be to inform affected parties and generate partidpaUon
in the demonstration projects and study. Media coverage also would be
used to acknowledge participation in demonstration projects and
announce training on the new policies and techniques.

i. Recognition: Plaques or certificates would be presented to businesses
participating in the demonstration projects. Signs also would be placed
at the pro)ect site(s) to acknowledge participation. Over the long-term,
notices to realtors also would be used to acknowledge homes or

commercialtechniques, construction projects that integrate the new polities and

Technical Assistance

a. Demonstration Project Training~ One training workshop would be
provided to those contractors, developers, and other private rector
partners in the demonstration project(s) (see No. 4 below). This training
would serve as a model for future trainLng (see "c" below). Evaluations
would be conducted to determine what worked and didn’t work about
this training.

b. Technical and Policy Assistance Materials: A packet of materials would
be developed that explains the technical requirements of incorporating
alternative strategies into proposed site and building plans, and the

! !
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Lpolicy, changes that occurred and are recommended as a result of the
study. Permit counter staff at the four local jurisdictions and key’                 "
development commumtv representatives would be invited to help
develop training materials.                                                   -

c. Training Workshops: Two training workshops would be offered to
present the technical and policy assistance materials and encourage
implementation of the study’s final recommendations "on-the-ground."
The development communi .ry would be invited to co-sponsor the
training. A video or slideshow of the demonsU’ation projects would be
used to demonstrate the steps taken. Tours of the completed projects, a
photobook of "desirable" architecture and landscaping, and 3-D
renderings of alternative designs also could be included as part of the .,
training. Training would emphasize the do-ability and cost-savin&s ol
the new policies and techniques.

4. Demonstration Prolects

At least one demonstration project would be constructed that tests some of
the alternative development techniques recommended in the study. In order . Zto meet the time constraints of the Centennial grant, the project would most
likely consist of an existing proposal that is modified to ~ndude some
alternative techniques. Project staff are currently soliciting model project
proposals and will be selecting one or more projects during January 1994, " ~.J
with the assistance of the Ad Hoc Citizen Advisory Committee and Steerlns
Committees.

5. Dissemination of the Resull~

a. Professional Presentations and Papers: Irdormation would be
disseminated to other jurisdictions who may be interested in the study’s
results and replication of the project. Staff would present a paper at one -
regional conference. Staff also would look for opportunities to sul:~it
articles to professional journals and present at additional conferences, 0
water resource forums, workshops, and meetmss. The emphasis of the
presentations and papers would be the integration of impervious surface
reduction into a sustainability criteria framework, and tools and
strategies for planners, architects, landscape architects, and developers.

b. Local, Regional, and National Publications: Professional organizations"
publications would be used to invite study involvement and spread the
word about the study’s results. In printing of brochures, fact sheets, the
final report, or other materials, we would print an additional 50 of each
for distribution to other jurisdictions and advertise within at least two            "
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professional publicauons the availability of the materials. Possible
publications include Soundwaves and Puget Sound Notes.

D. Public Involvement and Education Plan Evaluation

Several forms of evaluation wouJd be used, including written workshop
evaluations, levels of participatmn and support for the project, implementation of
the study’s recommendations, and requests for information. In addition to
evaluating completion of the activities listed under section "C" above, measures of
evaluation could include:

a. at least 1,000 people informed of the study through briefings,
" presentations, etc.

¯-, b. demonstration project(s) that include private-public partnerships

’ ¯ c. at least five site plans integrating results of the study submitted to

,-, Olympia during 1995

~ d. at least 20 people involved/n the tralnLng(s)’
e. results of evaluation forms from l~’aining(s) indicate training was useful

,~ -- f. at least 7’3 percent of the study’s recommendations adopted by Olympia
,_ and 50 percent by the other local Jurisdictions

,. g. at least I0 jurisdictions request study results

h. at least one letter of support for the study received from a leadin~
business organization

support of the Ad Hoc Citizens Advisory Committee and Steering
Committee members for the study’s recommendations

E. Schedule

,_ The schedule for implementation of the Public Involvement and Education
Plan will change within the next few months to reflect Ad Hoc Citizens
Advisory Committee and Steering Committee input, and results of the needs
assessment. The tentative schedule as of December 1993 is:

’
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November and December 1993:
* develop PIE plan proposal and submit to comrtuttees for review "
¯ c~eate mailing and contact lists
¯ prepare and begin briefing~s
¯ begin to develop project "identity" with graphics staff "
¯ refine needs assessment strategy

lanuary-March 10o~4:                                                                     2
¯ conduct needs assessment
¯ finalize PIE plan and submit to Ecology for approval
¯ identify recommendation implementation strategy with Ad Ho~

Committee
¯ select demonstration project(s) and submit to Ecology for ._

approval
¯ continue with briefln~s
¯ develop and conduct presentations
¯ solicit participation in demonstration project(s)
¯ develop training materials and provide training
¯ advertise study and encourage involvement (es.e~ts, news

releases, etc.)
2

Avril-lune 1994:
¯ erect signs at demonstration pro~,ct{s)
¯ conduct tours of demonstration project(s)
¯ continue to ~ive presentations ~nd solidi invob’emen! .
¯ identi~y possible publica,~on and presentation opportunities

lul_v-Sevtember 1994:
¯    revise recommendations based on

demonstration project(s) and additional publk
input

¯ hold tours or open house of demonstration project(s) -
¯ present at regional co~erences and other forums

October-December 1994:                                                         -
¯ prepare draft final report and solicit public review and comments ~,~
¯ evaluate PIE plan and demonstration project(s) for £inal report
¯ award plaques and certificates to demonstration project(s)

participants
¯ present at regional corderences and other forums
¯ publish study results "-

[anuary-March 1995."
¯ submit final report to Ecology for approval -
¯ publicize and disseminate study results and information
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APPENDIX B LNEEDS ASSESSMENT

July ~4

2
The purpose of the Impervious Surface Reduction Study (ISRS) needs assessment was
to identify communication tools and incentives appropriate for reducing impervious
surfaces. A secondary purpose was to inform members of both the public and

~’ private sectors of our community about the study. The assessment results have been
¯ ¯ incorporated into the ISRS public involvement and education strategy and will help

guide technical assistance activities.

The in/ormal assessment was conducted over a three-month period (January through
May 1994). Forms were distributed at events to some members of the community
and mailed to others. The form was slightly changed after it was initially distributed
at the ISRS Community Forum in January 1994. The form was distributed at the
following events:

¯ ISRS Community Forum (January 6) ~,- .
- ¯ Olympia City Council meeting (March 22)

" ¯ Lacey Chamber of Commerce, Monthly Membership Meeting (April 6)
"" " American Society of Civil Engineers, Seattle Chapter Monthly meeting

" Olympia Community Planning and Development staff meetings r~,-- ¯ Various individual development and business community brief’m~s
~ ~ " ISRS Steering and Ad Hoc Citizen Advisory Committee meetings

Of the approximate 125 forms distributed, 41 (33 percent) were returned. Responses
are summarized according to three groupings: (I) all respondents; (2) private sector
respondents; and (3) public sector respondents. Responses by all the respondents to
Questions I through 7 are summarized in Attachment A, Results Summary.
Responses to Question 8 are summarized separately for the private and public sector
and also are part of Attachment A. Private and public sector responses to Questions
3 through 7 are summarized in Attachment B, Tables I through 3.

._ Survey responses indicate that, with the exception of tours and field trips, technical
assistance and education tools for the public sector may not be suitable for the
private sector. However, newspapers are a good media format for reaching both
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sectors. The survey resuJts also inclicate that the public sector is more wi/fing to                  L
pazt~cipate in demonstrataon projects than the private sector. Responses indicate that
the private and public sectors agree on the incentives for participating in
demonstration pro)ects: training, s~earr~ed permit process, and reduced
development �os~

(~u~h’ons ! and 2: Chara~teristic~ of Respondent~

Twenty-six (63 percent) of the 41 returned forms were from memben of the private 2
sector, and 15 (37 percent) were from the pubfic sector. Nineteen occupations were
represented. Each occupation category had at least one respondent. "Engineer" wu
the occupation best represented, with 12 (29 percent) respondents in this category.

Oue~tion 3: Technical A~istance and Public Education Tools                                  "

Table 1, Attachment B, summarizes the responses to Question 3. Tours md field
trips were ranked high by ~ll three groupings, wl~le presentations and speakers were
ranked low by all three groupings. The private and pubfic sector respondents felt
differently about some tools. The responses indicated tlut guidebooks, techn/cal
manuals, and one-on-one technic~] assistance are helpful tools for integrating ~

2recommendations into private sector activities, whge demons~etion project= and
visual media are not very helpful. The respomes ~lso indicate that for the pubic
sector, demonstration pro)ect= and v/stud media =re helpful, whge pub~caltom,
seminars and training,, Kuidebooks and teclmical manuals, and one-on-one ~.hn/cal
assistance are not very helpful.

~mstion 4: MM~, Fovm~                                                           "

Table 2, Attachment B, summarizes the responses to Question 4. There was more
consistency among the private and public sector responses to Question 4 than to
Question 3. Newsletters and newspaper articles were ranked "high" for reaching the
respondents to the survey, Newspaper armouncements were also ranked "high" by
the private sector, but were ranked medium by the public sector. Television was
ranked "low" by both sectors. Radio was ranked "medium" by all respondents and
the private sector respondents, and ranked "low" by the public sector.                       -

~u~t~ons 5a and 5b: Publications and Stations

The responses to Questions 5a and 5b were many and varied, indicating that there is
no one newspaper, magazine, newsletter, television or radio station that will reach all
respondents. However, most respondents did mention The Olympian newspaper.
The most frequently given responses are ~ted in Attachment A.

--
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Project Schedule And The project began in Spring 1993 and wil/be completed

1Major Tasks? Spring 1995. Major tasks include."

m~i~ous s~-~aces.

¯ ~eveiopmem o~ recommendations to redu~ the ~mount

¯ Construction of demons~ation pro~,cts that test
recommendations.

Involvemmt and education of the local community.

_. ~ o~ the srudy’~
Who Participates In
The Study? The study is being g~ided by both steering and citizen

~2
_~n_~._gn~, rttood, development, and busi~.ess representatives, and        ~L~,a .m~. resource management ex    h~om bothper=         the publicann private sectors of the ioc~ commu~ey.

.--r~___CJry o~Olympia’s Public Works Deparm~ent Warn.
-ergo. un:es rro~am provides project leadership with support
_ann parb~pa~.on .l~om Lace),, Tumwater, and Thunton

~) r.~_.uao~y, mro.u.gn a �-.entenma|Clean Water Fund Grant and
~t~t~.ymp,- resmen, mrough their ~torm and Su.-face W.ter

How Can You Get
[nvolved? You ~ invited to:

¯ Review and comment on producta and repom of the
stud),.

¯ Become a demonstration proje~ parl~er.

¯ Participate m technicaJ assistance and I~ainJng. -

¯ Carl Cedar WeLls (753-8454 or 753-8598, 24-hour fine) for
more intormatiort.

CeOar Weirs S:~:~, Coota,nator ¯ C,h~ ot O,vml)~a PuO,,c Works Oeaartmen! * Water Reso,,rces ProQram * ,20~1 753-8454 ¯ ,20~) 753-85~ ,24-~our,
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Strategies (continued) Suggested ways to accomplish this goal include:

Establish "median" parking ratios that reflect parking
needs.

If "minimum" ratios are used, establish "maximum"
ratios in conjunction with n~limuml.

Encourage the use of transportation demand
management techniques as an alternative to exceeding
"median" or "maximum" ratio~,

Establish coo_r)erative oarkin= re=u]ations to reduce
im_~ervlipus ~;ortaqes ....
Smaller and fewer parking lots can result from cooperative
parking. Developers and local iurisdictions can re~luce the
size, .of parking lots through shared, joint, or coordinated-
parxu~.

¯ S ,ha.m:l paridag reduces theparldng area for land ~
w~.noncompeting houri oir operation. Sugsested
parx~ng reductions are a 100 percent reduction of the
smaller parking requirement for complimentary daytime
and. .nighttime land uses, and SO percent of the smaller
~..g requirement for land uses with some overlap of

¯ Joil~.t parking reduces the total parking area required
multi-tenant retail and commercial facilities. 11~e
poss!bili .ly of captured trips and increased overflow
parking allows for overallreductions for each land use
at these facLlities. Suggestedparl~ng reductions Ire I0
percent for developments with two ~)u;Idings and 23
percent for developments with three or more bu~dms~.

¯ Coordinated parking reduces the total parking area by
using large retail or commercial overflow par~mg/or
sale, converdent Park and Ride locations.

To protade r~.~onai le=d~rshz~ ww~rds ~ sust~mabl~ community
by e.sunnoo the protection and enhancement o~ Olynsp,~’s w~e~

Th~s study is hmded by the Deparm~ent o~ Ecology. thn)us, h a Centennial Clean Warn. Fund Grant and
Oly~np~a res,cients the)ugh their Storm and Sur/ace Water Ublily.

Wells $|.~. C0orcma;0~ ¯ C~t*,. 01 01~,~mi)~a Pum,c W0r~s {:)e~a~,me.~ ¯ Water Resources ~)rOgram ¯ ,360,753-~154 ¯ ~360, 753-8598
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Types of Alternative [~iasti¢ Mat’tin~. ThLs type of system is tmua~ly ¯ ~rm of
Surfaces (Continued) easily lasd loc~Ung tiles made from recycled rubber tires and

PVC, permitting thick grass to g’row up through holes in the
matnng. It is o~ten used to create safer, more natu.-al
playg, tound0 recreational, and sport surfaces, ~nd can be an
excellent application for pedestrixn walkway~. It typically
infiltrates 100 percent and c~n be e~sily dis.t~embled ~nd
relocated. Some plastic rnattLng meets the Americans with
Disabilities Act guidelines for wheelc.l~i~.

Gravel, Bark. and SLmilar Materials; As long u the~ ~re
placed over sod that ~s not ahead), compacted, they wttl allow
water to infiltrate back Lnto the ground. C~ravel, b~rk, ~nd
similar materials a~ practie,~ for Uails, bike paths, ~
walkway,.

Where ~            Alternative Surfaces a~ appropriate ~or low tralfic m
Alternative Surfaces where there ~re ~ sourc~ of poUutants, including:
Be ,Used?

¯ Fringe or overflow p~rking m
* Emergency parking and stopping lanes,
. Privat~ roads, easement service roads, and rtr~ lanes.
. Driveways in residential or light commercial ~
. Bike paths, walkways, and patios.

Ways to Avoid There are some common problems that ~ uise il alternative
Common Problems surfaces are not mstalied and maintained properly. To avoid
With Alternative problems:
Surfaces

¯ Select the appropriate alternative surface to meet your
objective (in~tration; reduce runoff, flooding, and
erosion; aesthetics; soil stabi"-~tion; etc.).

¯ Locate paving blocks where they will not become
clogged with dirt. If it is a new site, make sure the soil
it stabLiized before installing the blocks.

Ceoa~ Wefts St~o,. Coomtn~tor ¯ C:t. 2~ O,~’m~a Puo,,c ~,’vo~s Oe~r~rnent ¯ Wa~er F~eso~rces Prooram ¯ ,360~ 753.8454 ¯ ,360, 753-8598 ~24-hour~
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Ways to Avoid ¯ Use alternanve surfaces where there are few pollutants
Common Problems and where the water table is well below the g’rot~nd
With Alternative

SwaU~tearC~Th..~m~ueeP~nOts.Ur gm~mdwate, and drinking LSurfaces (Continued)

¯ U~ a.lternanve surfaces on gentle slopes and where the
sous m porous or loose enough to let water so~k in.

¯ Av,o, id using alternativ~ stufac~s for hi,,h-traffic

to,:ate them m ’low tr’~li¢

How Much Do
ml~oteriml and Lns .t~tion costs for paving blocks a~e typicalb/Alternative Surfaces ore expensive than conventionaJ asphalt or

Cost? .l’l_o__w_e.,v_e~_yme m~.. ~fact~em or vendo, will ~ discounted
~-~_.,,..s ~na~ are supra.hie for home tree. Plastic martins i~~.t~,.cauy..m_ore experts, re than asphalt, �oncrt,~, and.~.~.o~__xs.-._~e.n.. �omparmK" l~Ces, one must mnsid~r tI~

-.~~. warn man-maoe stormwater systems, which in

Where ..Can I See ~ Thurston ¢~unty ~. T, mw,~r

On-the-Ground? ~ u ~-ommunity C.oI~S~.

~ ,~,-~n~ mterv~ewe~, au thousht thei~ altematlve
sunaces work

’Where ~ I Mo~t building supply and home impm~,ment stores (:an,y ¯
Purchase Alternative ~,ety of ~vmg bl~. (;~vel, b~k, and simi~
Su_,’faces? oe pur~ased from local dealen. See the attached for

some so~ces. Please note that the list does not represent all
possible sources. Homeowners and builders are encouraged
to explore additional sources of these mate~’ialx

Water Resources Prosram Minion:
To provide regional leadership towards a sustainable community

by ensuring the protection and enhancement of Olympia’s water resources.

This study is funded by. the Dep,u~ent of F.colo~y tlxrou~h ¯ Ceneenn~l ~esn W¯~ Fund Gr~nt and                    -
Olymp~, res~den= through thexr 5form ~:1 5urge Water
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APPENDIX D
MODEL LEGAL AGREEMENT FOR SHARED PARKING

NOTE: What follon~s is a shared parkin.g easement which is offered as an example ~ an
a~r~ment wluch may ~ acc~table to the Ci~ of Olympia under the ~ov~ions
S~t~on 1838.~80 - S~r~ Parking F~d~ti~ of the Oiympm Munici~ ~e.
~ not to ~y that other methMs and appr~ch~ u~uld not ~ acc~table to the
of Oiymp,a, h~r. such agr~ments n~ to ~ r~,~ by the City Attorn~’s

EASEMENT FOR SHARED PARKING

~ER~S, Ihe parti~ to ~s easement wish to take advantage o~ ~e shar~
parking provisio~ ol Chapter 18.~ of ~e Ol~pia M~cip~ C~e.

1,    For co~ideration o[ Ten ~lla~ ($10.~) paid in hand, pr~nt and
future ~nefits to ~ deriv~ by Grantor and o~er g~ and valuable ~ide~flon,
r~ipt of which ~ hereby ac~owl~8~, Grantor,

doin8 busin~s as
(~me)

here~y ~nveys and warrants to ~rant~,

doing b~in~s as
(~me)

i~ suc~, hei~ and assigns, a nonex~usive, ~etual easement for motor ~�le
~g on ~e followin8 d~i~ ~al pro~

si~at~ in the City of O,~pia. ~u~ton Co~. Was~ston for ~e ~ne.t of
Grant~’s pro~r~ d~i~

D~riptioa ~ ~mi~ntI ~al

si~at~ in the City o~ Ol~pia. ~u~ton Counw, Was~gton.

Such parking easement shall ~ applicable only to the following paring Io~s)
l~ated on the abov~es~i~d so,tent estate. Iinclude a ~p or ~ch ~ t~ io~
~rkm.~ facilities applicable to lh~ ~ment, ~ouid more timn one exit u~n t~ su~t
pro~r~.[

SUBJE~ TO ~E FOLLO~
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L1.    Tl~s easement shall not be altered or terminated without the express              _
written permission of the Director of Communi .W Planning and Development of the
City of Olympia or his/her designee.

covenants that there are (#) of motor vehicle parking2. Grantor
spaces on the above-described propert), and that ~rantor shall not decrease that
number ot parking spaces without the express written permission of the Db’ector of            _
Commun,ty Planning and Development of the City of Olympia or his/her designee.

3.    Grantee shall post and maintain signage on the dominant and servient            ._
estates directing its customers and employees to parking.

4.    Grantor may temporarily close the subject parking lot(s) for                     .-
maintenance and repair. Cost of repair and maintenance shall be paid by

5.    Neither Grantee nor Grantor shall change, alter or expand the use of
theLr respective properties described above so as to require additional parking under
the provision of the Olympia Municipal Code in excess of existing parking spaces o-
without the express written permission of the lY~rector of Community Planning and
Development ol the City of Olympia or Iris/her designee.

"-" DATED this ~ day of ,1~.......

GRAI’CTOR

(Sqp~a~ure)

(Print Name)
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’ APPENDIX E
,,. WORKSHOP EVALUATIONS

" 2~; ECOBUILDERS GUILD EVALUATION RESULT~
January 2~, 199S

There were 11 surveys (~ percent) returned at the presentation, and of tho~e ||,
seven were incomplete.

I. The following technical assistance and public education tools were rated u
Hish (3 points), Medium (2 points) or Low (I point) in their potential for
helping integrate impervious surface reduction or water ~onvers~tion
into new �onstruction.

tt ¯ Presentations and speakers (7 Hlsh, 3 Medium = 27 points)
Publications (brochures/fact sheets) (5 Hi~h, 2 Medium = 19 points)

¯ Workshops, torums, open houses (5 H/gh, 1 Medium, 1 Low = 18 points)
_ ¯ Demonstration projects (5 Hish, ! Medium, 1 Low = 18 points)

¯ Visual Media (slideshows/videos) (3 Hish, 4 Medium, ! Low = 18 points)
¯ Seminars and training (3 High, 3 Medium = 15 points)
¯ One-on-one technical assistance (3 Hish, 3 Medium - 15 points)
¯ Guidebooks, technical manuals (3 High, 2 Medium, 1 Low = 14 points)
¯ Tours and field trips (1 Hish, 3 Medium, 2 Low 11 points)

,,. 2. The foUowing media formats were rated as High (3 points), Medium (2
is points), or Low (1 points) according to their potential to reach the participants.

¯ Newspaper announcements (4 High, 3 Medium, 1 Low 19 points)
¯ Newsletter articles (4 HJsh, 3 Medium, 1 Low = 19 points)
¯ Newspaper articles (4 High, 3 Medium, I Low - 19 points)

~ ¯ Radio announcements (2 Hish, 6 Medium = 10 points)
m ¯ Local public access (TCTV) (2 Medium, 6 Low = 10 points)

¯ Network television channels (1 Medium, 7 Low = 9 points)

m 3.a. Specific publications listed that would effectively reach participants are listed
as follows.

¯ Newspapers, magazines and newsletters:
The Olympian (5)

m’ ~
Green Pages (4)

, 181
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L
EOC (4)
NW Ecobuilding Guild (2)
Caoper Point laurn~!
No Sweat
Home Education Press
coop

- 2Energy Outreach Center
Washington Association of Realtor~

3.b. Specific radio and TV stations that woold effectively reach partidl~nls
Ibted as follow~:

¯ Radio Sta~lom:
KAOS (6)
KPLU (4)                                                                                        -
KM’n" (2)

KGBS -
KVOW

2

¯ TV Station:

,.-
4.a. When asked if they would reduce the impervious surfaces modated with

the~" next construction project as a result of t~$ presentation, their answe~
were as follows.

--U
¯ Yes 181
¯ Not Sure (1)

Reasons siren were as follows:

¯ Concerns for the earth
¯ Water resources concerns
¯ Groundwater/environmental protection
¯ Recharge the aquifer --
¯ Con~’ol run off

4.b. When asked if they would modify the landscaping associated with their next
construction pro~,ct as a result of this presentation, their answen were as
follows. _

¯ Y~ (3) --
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¯ Not Sure (3)

Reasons given were as foUows:

¯ Protect and/or preserve water resources
* Protect and/or preserve groundwat~’

2¯ Easy maintenance
¯ Conserve water
¯ Protect and/or preserve Mother Earth

When asked what changes, additions or Lqlprovelllents wo-ld
recommended for presentation, the foUowing responses were recorded.

. Survey bad idea, too long.
* A video or a slkle show of completed pro~-ts would be helpful.
¯ Excellent!
. No changes

Sharing of general ideas they had concern/rig/mpervious surface reduction or
landscaping for water �onservation.

. It’s all pretty new to

. More workshops and educationl

U

R0057340



APPENDIX E

EXPLORING AND UNDERSTANDING SOIL~
WORKSHOP EVALUATION

March 11, 199~

1. Did you learn any new facts or get any new ideas that wiU be helpful on
your job? Certainly did__9 Probably did.i3.. Maybe(} Not at all(}

2. What information or activities were the mo~ useful?

(5) Soil terminology; water molecule movement characteristics; review o~
soil creation/setup; better understanding of soll formations; soil
structure and physics

(4) Hands on soil comparison examples; texturing; on hand soUs

(31 Discussion o~ what participants could do in field; discussion a/ter lunch;
"round robin" d~cussion of residential stormwater treatment

(2) C, ood over . 
(1) Reid trip
(1) learned a lot to look into and seek out more i~ormation than what l

knew belore
were useful but out and out bodnsSl|des gl’ea~- andwere overheads

(1) Product demonsu’ation was 8reat and more of this would be use/ul
(1) Sheet spreader

3.    Was there enoush opportunity for questions and participation?
Too much(} All that was needed_U_ Should have been more.h

4.    How did you hear about the workshop?
Work.,3_    Direct mailing of flyer.Z. Friend.~,.

5. What su8Kestions do you have for future workshops (content, techniques,
materials)?

(3) More discussion of solutions to dealing with different types of soils, i.e.,
what to do if you have X soil type on Y soil; since I’m new, I felt that
some of the individuals in the room had input that would be useful to
the ciW, contractors exploring new avenues to see if they work over
time; expand time frame to slightly to allow more enforcement/private
sector interaction
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’ (I) More hands on equipment per person, and more in depth and guided
sod [tax] program

" (I) Wastewater treatment, native vegetation, and sources for landscaping,r wildlife enhancement, and erosion control
(1) Lower calories of lunch

" (I) Would like more decompaction information

.̄ Note: Six evaluations didn’t contain a response to this question.

’ ~ 6. Please evaluate the quality of the foUow’LnK based on you~ expectations,
. using a scale of 1 (poor quality) to $ (exce.Uent quality).
l!

gScore and (Number of Resnonses)

. 4.25 Day and time of the workshop #1 101 02 101 #3 131 #4 131 05 (61

i " 4.33 Workshop location #I (0) #2 (0) rJ (2) ~4 (4) g’J (6)

4.25 Handouts and materials #1 (0) 82 (0) 03 (1) 04 (7) 05 (4)

4.28 Field trip and presentation #1 (0) 02 (1) #3 (0) 04 (2) ~ (4)

M 4.,58 Chssroom presentation 01 (01 #2 (01 #3 (11 #4 (31 #S 18)

4.83 Instructor(s) #I (0) #2 (0) #3 (0) #4 (2) ~s (I0)

It 4.42 Overall quality of the workshop#1 (0) #2 (0) #3 (0) #4 (7) #S (5)

,, 7. Additional comments or

¯ As I mentioned, I really liked the informal discussion that developed
about what some of the participants had done on their own proJect~ in
the field. Incorporating and expanding on this part may be a useful and
interesting addition.

~’ ¯ Follow ups or further information dealing with soil in regards tott construction and water (welLs).
¯ Good lunch delivery company.

m
¯ Usually I fill a sheet with suggestions, but frankly, I can’t think of
¯ Erosion control techniques could be expanded with more solicited input

. from contractors on their needs,
,.. ¯ Materials and content excellent. Facility, directions, and service very

Sood.
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PARKING AND INFORMATIONAL SURVEY

September 2~, 1994

PARKING SURVEY

Type of unit/address? Date and time of observation?

Number of parking spaces? Number of parking spaces occupied?

Interviewee’s name? Job title?

Length of time employed? ’ How Ions has the business been at this

1. How does the amount of parkin$ work for you and your tenants/customers?

Too little? Too much?

2. What is your expe~ence with employee parking?

Adequate, too much, too little?

Do any other people, besides employees or customers, use your parking Ira?

How do you feel about this use? lh’oblem/no problem?

Is this a formal arrangement? With whom? Copy of agreement?

Can we add you to our mailing list for shamcl park~8 survey?

187
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PARKING FIELD SURVEY DATA RESULTS

1
September 2(~, 1994

2

"IS . total parking spaces on site
%TS . percent of total spaces occupied by maximum cars

RESID£NTIAL/I.ODGIN/’:

~ ~Jdr, J4ou~ 6:00 a.m. 10:.00 p.m. weekdaw,
6:00 a.m.. 10:00 n.m. weekend,

Breckenridge Apa."tment Homes TS - 420 with 36 garages assumed full
2820 Tuscan), Lane, SW ~aximum Cars - 283 %TS -. 6?%
Tumw, ter Average Can - 27’~

2
Site visits: Date-Time-~ount Comalent: 2
8/5-6:00 a.m.-275; 8/6-6:30 a.m.-264; Location: 3 years
8/8-11:00 p.m.-283; 8/9-6:00 a.m.-279 lVlanaSer: 3 years

I~spo~es to Suroey

1. Adequate number of spots but located in places that the tenants won’t use
(around the clubhouse and office); so otten lorced m tow visitors and threaten
tenants parking in fire lanes and nondesignated parking areas. Felt that this
was a site plan problem that has developed into a concept of/nadequate
parking.

2. Adequate parking for employees.

3. No othe~ parking in lot.

The Crowne Pointe Apartments TS = 275 with 14 garages assumed full
2800 Limited Lane, NW Maximum Cars = 187 %TS = 68%
Olympia Average Cars = 180

Site visits: Date-Time-Count
8/5-6:00 a,m.-167; 8/66:00 a.m.-180;Location: 7 years
8/8-10:30 p.m.-187; 8/9-5:30 a.m.-184 Manager: 3 years ~’--"
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I. Adequate spaces for parking.

2. No on.site employees.

5in=le Room Occuvancy Peak Hours: 7:00 a.m.. 7.’00 vJn. weekdaW

Six Mailboxes
403 Ninth SU’est
Olympia

Site visits: Date-Time-Count

~ Peak Hours: 10:.00 ~.m,, 6:.00 v,m, weekdays
2

F~nst Home ~enter8 TS - 140 + 30-45 used as storaKe
3000 Pac/fl¢ A~venue Maximum Car~ = 64 cars/30 storase
Olympia %TS = 46

Averse ~ = SS

8/8-4:00 p.m.-56; 818-7:30 p~n.-54 Mana~ 18 months

I. Not enoush parking on busy weekends in spring. Currently ne~otiatin$ for
additional parkinS.

2. Employees have to park on the street during the spring peak hours.

3. No one else uses the parking lot~ and they are not interested in exploring
sha~l parking ar~angemen~ f~r par~g
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F, umiture and Appliance ~;toreq Peak Hours: 10:.00 ¯.m., 4:00 p.m~ weekday~
11:00 a.m.; 4:00 .p.m. we~kend~

Desco Electronics Inc. TS - 15
Z306 Harrison Road, NW Maximum Cars - 12 %TS
Olympia (Westside) Average Cars - 10

Site visits: Date-Time-Count
8/5-1:00 p.m.-11; 8/.%4:00 p.m.-12; Location: 15 years
8/6-10:30 a.m.-6; 816-3:00 p.m.-10 Owner: 15 yem’=

Responses to Survey C?ues~iom:

1.    Parking is adequate for customers.

Parking is a little inadequate for employees, they park in the nearby Wesmlde
Shopping Center. This is an informal arrangement between the shoppin$
center and Desco.

3.    No other IX.Ople park in lot.

~ Peak Hou~ 12:00 u.m.. ~g00 n.m. weekdmm
same for weekends

Weetwate~ Inn TS = 380
2300 £vergreen Park Drive IMaximum Cars - 321÷2 tmlms %’rs =

Site visi~ Date-Time-Count
816-10:30 p.m.-308; 8/8-9:00 p.m.-2?6; Location: 27 years
8/6-?:00 a.m.-273 (do8 show in lot) Manager: 15 year~

Responses to Sun~

1. Adequate parking for hotel guests, but conflicts arise when there is ¯ large
banquet. Customers park in courthouse and nearby business parking lots and
vice versa. Feels more parking and more enforcement is needed, though they
have tried several solutions.

2. Adequate employee parking, but hard to enforce Ix~cause the parking is so far
¯way.

3. Courthouse customers and people visiting area businesses. There is no
agreement that this can go on and is considered problematic.
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.~ Comfort Inn Motel "IS - 65
4700 Park Center Avenue, NE Maximum Cars = 62 %TS = 95%
Lacey Average Cars - 58

Site visit: Date-Time-Count Location: I year
816-8:00 p.m.-62; 8/8-9:00 p.m.-M M~nager. 3 montl~"

i’! .. 2. AJso adequate parking for employees.

t + 3. No other parkm.

~, " Markets. Shoovine Centers. ~ 12:00om. ~.’00Dm and
" La~_e Retail Wholesale

Top Food and DruB TS - 526
~ 1313 Cooper Point Road Maximum Can = 286

_ Olymp/a Average Cars =

I .- Site vis/ts: Date-Time-Count Comments: Freeway consl+uction ~movin~
! sp~ces ,rod recyding on othe. (20)
i ... 8/6-3:15 p.m.-286; 8/4-2:00 p.m.-242; 73,9~3 squ~re feet

. 8/4-5:15 p.m.-233; 8/6-6:00 p.m.-253

M~naser. 2 yem~

~.. 1. Adequate parldns.

,, 2. Adequate parking, but rapidly reaching maximum capaci~, especialJy durin8
. peak hours.

No other people use their parking lot.
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Best Products Co, Inc, "iS = 211 L
I120 Cooper Point Road Maximum Cars = 52 %TS = 25% "
Olympia Average Cars = 40

Site visits: Date-Time-Count Comment: Continuous parking lot with               "18/6-3:15 p.m.-38; 8/4-2:15 p.m.-52; furniture store
8/4-6:00 p.m.-29 Location: 15 years

2M~mager: 9 year~

Respons~ to Surve~ Question~:

I. Adequate parldng, il necessary customer~ can overflow into surrounding lots.

2. No problems with parking for employees.

3. No other people use the lot.

Co~�o TS =
5500 Littlerock Road Maximum Cars = 365 %TS = 59%
Tumwater Average ~ =

Site visits: Oa~e-Time-Coun!
8/6-3:30 p.m.-365; 8/4-4:00 p.m.-241; Lo~tion: 3 years     .
814-I’.30 p.m.-253                Man~ger: 3 years

2.    Adequate employee parklns.

3. No other people use the lot.

Medical and Dental Cl~l-- ~ I(~0~00 a.m., 3:30 o,m, weekday-

westcare Clinic T5 = 55
3000 Limited Lane, NW Maximum Cars = 32 %1~ = 58%
olympia Average Cm’s = 32

Sile visits: Date-Time-Counl
8/4-2:00 P.m.-31; 8/4-4:30 P.m.-32; Location: 4 years
8/6-12:00 p.m.-32 Manager. 2 years
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3.    No other l~ople use the lot. There are no arrangements.

Windermere Real Estate TS = 21
Z312 Pacific Avenue Maximum Cars = 14

Site visits: Dat~-Time-Count Location: 16yea~
8/8-2:30 p.m.-14 ManaKer. I0 years

gesl,o~ses to Sur~,y C~esl~on~:

I. Not enough parking, too little parking for customers. They somet/mes have to
park on the street.

2. Employee paricinS is inadequate. Employees park on the street.

3. No one else uses the parkln$ Io{.

Service StaUon and Public Gm~. ~.~ S:00 a.m. 4:00 v.m. weekd~lye

1018 Plum, SE Maximum Cars. 12 %TS - 675
Olympia Averase ~ - 9

8/5-8:00 a.n~-8; 8/8-3::30 p.m.-12; Location: 15 yean
8/6-1G.00 a.m.-9; 8/6-8:00 a~n.-8 Tech: 8 yea~

ResponsestoSuroey~es~io~s:

1. Not enough parkin8 spots, otten they have to double park cars.

2. Employee parking is adequate, they park on the side of the b,,ildin8.

3. People try to use this area as a park and ride, but the)" are informed or towed.
There is no arrangement for other parker~
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Jackpot Food Mart TS-7 L927 4th Avenue East Maximum Cars = 4 %TS = 57%
Olympia Average Cm = 2

Site visits: Date-Time~ount
8/5-7:35 a.m.-0; 8/7-4:30 p.m.-2; Location: 2+years
8/8-5:00 p.m.-4; 8/8-11:30 a.m.-3 Owner:. 2 years

2R~ponses to Survey Que~tior~:

1. Plenty of parking, the lot is rarely lull because gas customers don’t require
parking to pay or shop.

2. Employee parking works.

3. No other use of the parking lot.

Foreign Autoworks TS - 19
3044 Pacific Avenue, SE Maximum Cars = 14 %TS = 74%
Olympia Average Cars = 13

Site visits: Date-Time-Cou~t Comment:. Has, m~l ~ car lot on
location, may not be the best example.                     "

815-7:45 a.m.-14; 816-4:00 p.m.-12; Location: 5 years ,

1. Adequate parldng, there is lots of roon~ (He actually has a small used car lot ,

3. Sometimes Ernst customers will park in their lot, though this is not a common
problem. There is no ~’~gement for se~ing ~ ~ overflow i~ki~g ~-~.
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~Narehous~, Storage
~ 9:.00 a.m., 4:00 p.m, we~kd~¥~ L

~md weekend (Sat.)                     -

DART TS - 17600 Israel Rd. SE Maximum Cars = 12 %TS = 71% ~
1Tumwater 98501 Average Cars = 11

Site visits: Date-Time-Count Comment: - 28/5-3:00 p.m.-I 1; 8/6-10:00 a,m.-O; LocaUon: 8 years8/8-2:00 p.m.-X2 Manager. 5 yean

Responses to Suroey (~uestion~.

1. Parking i~ adequate. -

2. Plenty of employee parking available.

3. No other use for paridng lot; m an isolated rural area and the lot is fenced.

~ ~ 11:00 a.m.. 7..00 p.m. weekday,
2

11.00 ~.m. Sundays                      ._

Church of LlvlnS Wtlers TS - 3~
1613 Chambers, SE Maximum Cam = 202 %TS = 56% _Olympia Average ~ -- 136

Site visits: Date-Time-Count Comment: Summer enrollment down

Location: 40 yean                               -
P~stor:. 5 ye~r~

I. Adequate ~or summer, but need more parking in fall, for Peak _
periods---Sunday and Wednesday.

2.    Employee parking is not a problem.                                            _

3. State office had made inquiries about leasing space, but church was worried
about tax exemption status and managing irregular events (like weddinge and -camps).

.../- ~,.--
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° They have a gravel parking lot which they are attempting to pave
because the "Building Dept of the City" says gravel makes dust and
Public Works says no more impervious surtace.

Evergreen Christian Center "IS = 340 spaces
1100 Black Lake Boulevard Maximum Cars - 270 %TS
Olympia Average ~ars - 165

Site visit: Date-Time~ount Comment: 32 cats were shared parking at
8/5-1:00 p.m.-60 cars; tunuture store and 11 ~ were assoc~ted
8/7-11:00 a.m.-270 with church school

Location: 17 yem
Manager: 6 yem

g~po~ to Surm~ Quest~on~:

1. Parking l~ adeq,,-te.

2. Employee Parking i~ ~dequate.

3. There is an l~/ormal agreement with the beauty school and furniture store,
le,ing their employees park in the church Parking lot. A~ the church ~.hool
expands, there is ~ome concern about safety. In the past, State employees treed

~31 Mar~in Way E~st Maximum Can = 382 %T~ = 90%
L~cey Average ~ = ~

Site visim: Date-Time-~ount       Comment:. Parking lot shared with Goofey
8/6-8:30 p.m.-382; 8/7-12:00 p.m.-270 Gol/, tavern, and pizza place

Locabon: 15 yem
Manager. 9 yean

Responses to Suro~ Qu~tion~"

I. Adequate parking. Sometimes during peak movies (Jurassic Park) there is ¯
shortage.

Z    Employee parking is adequate.
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and tavern parldng"

~ Peak Hourl~ 12:30 v.m,. 6:00 o.m. Friday -

.Fast Food Re~taurant~

Same on ~at~rdav
!                            .~

McDonald’s of Downtown Olympia TS - 44
715 Plum Maximum C~s - 23 %’1’S - ~% _
Olympia Average Cars - 18

Site visit: Dal~-T’u~e-Count Commen~. 4362 eq. it. for down~own -
location?

8/6-11:30 a.m.-19; 815-12:30 p.m.-23; Location: 2 years
818-7:00 p.m.-13 Manager:. 2 years -

Responses to Suroe~ Ques~imts..

1. Adequate parking, though a little ~tght dm’i~g pe~ hours,

2. Employees are supposed m pare on sl~,~t~ no onsite Park~& For employe~

3.    No other people use the IoL                                                     L~

McDonald’s of OITmpia TS - B3
2611 Harrison Avenue, NW Maximum Cm - 44 %TS - 53%
Olympia Average Cars - 35 --

Site vigils: Date-T’u~e-Count
8/6-12:;30 p.m.-44; 815-1:00 p.m.-37; Location: 14 years -
818-7:00 p.m.-24 Manager. 4 years

Responds to Sur~e~ Ques/ions:                                                     - C

1. Adequate

2. Plenly of onsite employee parking.

3. No o~her people use the parking !o~.

R0057357
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- ~it Down ResMuran~
L

Brewery City TS - 37
-

2705 Limited Lane Maximum Cars. 30 %TS = 81%
Olympia Average Cars = 19

1
- Site visits: Date-Time-Count Comment: 3588 square feet

2
8/5-12:40 p.m.-q; 8/5-7:30 p.m.-30; Location: 5 years

_ 8/6-12:00 p.m.-I I; 8/6-7:00 p.m.-27 Manager. S

I. Not enough parking on busy rdghts (Tuesday, Wednesday, Friday, and
Saturday); customers have to park on the atreet.

2. Adequate parking for employees.

3. Lease parking to Telepage Co. until 6:00 p.m. for last three yean. No conflict,

~ l’eak Horn: 1O:00 a.m. &00 o.m. wee~a-v- : 2
and weekends (Saturday)

I’~( West He.alth Club TS = 117
200 Sleater Kinney M~od|num C~rs = 102 %TS ¯

8/7-1’2:50 p.m.-48; 8/8-8:30 p.m.-102Location: I0 yean ~j
M,tn..S  2),em

I. Adequate parkln8.

2. Employee parking is also adequate.

3. No other people use the parking lot.
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!0.00 a.m., 3.’~ p.m~ ~;aturday

Crown, Cork and Seal Co Inc.. TS = 141
1202 Fones Road, SE Maximum Cars - 81 %TS - 57%
Olympia Average Cars - 64

Site visits: Date-Time-Count
8/5-3:00 p.m.-72; 8/6-12:00 p.m.-51; Location: 35 years
8/59:30 a.m.-81; 8/6-7:00 a.m.-50 Manaaer. 14 year~

h Adequate parking because work force is cUvided in half’, with each
workin~ four 12-hour shifts.

2. Most of the parJdng is employee parkin~ and that is adequate.

3. No other people use the Paddn8 lot.

10:00 a.m.. 3.’00 n.m.

Mother Joeeph Care ~nter TS - 101

Olympia Averase Cars. 59

Site visits: Oate-Tlme-~ount Comment: 2 cars were parked on ch-ivewa35
8/59:30 a.m.-91; 8167:00 a.m.-36; 6 cars were parked on street at peak
8/6-8:00 p.m.-27 time

Loc~tion:

1. Not enou&h parkin8; lot is ~’dled to capacitT and there is street parkinl~ daily.

2. Most employees park in lot with overflow parkin8 in street. The problem is
visiting doctors and other service providers having inadequate parking and
parking in fire lanes and yellow zones.

3.    No other people use the parkin& lot.
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R0057359



APPENDIX

.̄. Puget Sound Health Care Centeg TS - 74
4001 Capital MaU Drive, SW Maximum Can - 50 %TS = 68%
Olympia Average Cars = 36

Site visits: Date-Time-~ount Location: 9 ye¯l~
8/4-3:30 p.m.-50; 8/8-7:00 p.m.-2! Nurse: 8

- |. Parking is at capacity, just adequate. The), have ¯dded ¯ d~room �omponent
~ ¯ and that puts them over. People park in the $~’eet ¯nd u~e the

- 2. Not enough parking for employees; the), use the drivew¯y ~s ¯ parking

~ _ 3. No one else use~ the parking lot.

Capital High School TS -- 360+2~ new spaws
- 2707 Conser West Maximum Cars, Fu~ durtng school ~

_ Location: 18
¯ .~ Maintenance M¯n~ge~. 3 years

|. Adequate parking in the fal~, but Ln the spring ¯ irresh batch olr sophomore~
- who have completed drivers education (approximately 70 more vehicles) make
.o. the parking lot inadequate. Students park in fL,,e lanes and by the water

teacher leaves, the spot is gone when they come back.

.. 3. Parks Department uses parking in the summer ¯nd evenings when they are
_ using the sports
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L- COOPERATIVE PARKING SURVEY

Septembes’ 2~, 19~4

- D~: ,
Name: ,

_ Alfiliation:
Phone:

1. Do you have regulatio~ or policies ~or shared parking? For how long? Could
- we have a �Ol~?

Do yo~ have a l~al lmtrmnem tot parses involved In shared

l/ym, can you fax us ¯ copy?

If no, what do you recommend to shared parking partidpants? Are you aware
o/their formal arrangement? In/ormal?

3. Which land uses do you promote as good partners for sucer,,s/ul shared

- l~rking arrangements, or is it optional?

- 5. What do you see as the inc~n~ves for developers? Roadblocks?

-- 6. Have you do~’~nented benefits fcom sh,~’~d l~tcing?

-- 7. Do you have a list of shared parking partidpants that I could interview?
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RESULTS $1.~IMARY                                         L

Date: August 12 through August 16, 1994 1Name: AU survey respondents were senior planners in their respective
Jumdi~ons.

2Location: Thurston County and the cities oi BeUevue, Laceyo Ol)mspta, and
Tumwater were surveyed.

Note: The responses for aU respondents are summarized below.

1. Do you have regulations or policies for shared

For how long? Could we have a copy?
Five jurisdictions have shared perking regulations ranging in date from 1902
to 1989. ~ur jurisdictions provided copies oi their regulations.

if yes, are they promoted or 8ucceasfully used in pra~Jce?
Plen~ersdo not "promote" the practice in any of the surveyed Jurtsdicttom.
Interested developers self-identify their need for sluu’ed parking, and no
foUow.up on successful use has been pursued. Two Jurisdictions felt that
peak hours needed to be used as a focus of potential success, and used

parki~,mtaunmts as an example o/um that could experience a reductiols in

If ye~ can you fax us a mP3~
None of the jurisd~ons had a legal instrument.

if no, what do you recommend to shared parkin
aware of their formal arrangements? Informal?

livedraft jurisdictionsa document.rec°mmended that interested developers have ¯ LIwyer

Which land uses do you promote as good partners for successful shared
parking?

~ juriscLi~ons responded w~th "unknown" or "site sl~,dfic." Othes’
responses included rn~xed use retai/, offices adjacent to retail traffic, and retail
uses adjacent to restaurants.



_ 4. Are developers a~d builders required to explore or pa~cipate in shared
parking an.angements, or is it optional?

~ jwisdictions had optional participation only. ~ jurisdiction specified
optional participation through enabling regulatory language. Two jurisdictions
mentioned the SEPA process as an additional opportunity for deveiol~u to
explore shared parking. "5. What do you see as the incentives for developem?
F~ ~trisdictions identified cost reductions as an incentive and two identified
pro~’t c~mpletion as an incentive.

Roadblocks?
One jurisdiction identified rigid regulatory language and limiting regulations
as a roadblock and one jurisdiction identified "perceived need for additional
parkin8." ~ree jurisdictions could not identib/any roadblocks.

_ 6. Have you documented benefits from shared park~?
None of the ~u~lictions have documented benefits.

7. Do you have a list of shined parkin8 participants that ! could interview?
The ones provided by the survey participants included:

._. Martin Village-l.acey
__ Nova SchooI-Lacey

Southgate Shopping Center-Tumwat~r
- Burger King and Bank-Tumwater
_ K-Mart and Chehalis Western Trall-Thurston Cotmty

-
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Reader’s Notes:

An extensive glossary has been included in this report to assist
the reader in understanding technical terms.

Glossary words are bolded their first occurrence in the text.

Study recommendations are summarized in this document.
Refer to the complete Impervious Surface Reduction Study Final Report

for the full text of recommendations.                         2
I
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EXECUTIVE SUMMARY
.
~V’~’Y’ .~TU[~)"r" As part of the development pattern in the Nmlb
Ir"IPERVIOUS Thurston County Urban Growth Management
~UI~F,~E~’P (North Thurston UGMA; Figure ~, pa~e 2), we replace

natural land covers with new surfaces such as buildings,
streets, parking lots, driveways, and sidewalks. These
new surfaces are impervious to our rains. They block the
rain (stormwater) from soaking into the ground and

Imperv~us ~rfaces are surfaces increase the amount of stormwa~er running off into
wh,ch cannot be e~’t,~e~ (eas,,y) streams, lakes, wetlands, and the marine waters of Puget
penetrated by water. Examples Sound (Figure 2, page 3).

corr~aed s~b. Keeping the rain on the surface instead of letting it soak
into the ground reduces the amount of groundwater
upon which Olympia a,~d other Thurston County
communities (F~xure I, page 2) depend on for drinking
water. When less stormwater soaks into the ground,
groundwater levels drop, less groundwater is available
to keep streams flowing in the summer, and streams may
fall below the minimum levels needed to support fish,
recreation, and other uses.

A growing body of sdentific evidence indicates that there
is a direct link between impervious surface coverage and
degradation of streams. Even relatively low levels of
impervious surface coverage (10 to 15 percent of the total
land area) in a watemhed or dgainase basin can make it
difficult to maintain stream quality. Greater impervious
surface coverage (15 to 20 percent of total land area in a
watershed) has been linked to dramatic changes in the
shape of streams, water quality, water temperature, and
the health of insects, amphibians, and fish that live in
these streams (Schueler, 1994).

Over the next 20 years, the population of the North
Thurston UGMA is projected to increase by 66 percent to
a total of 184,000 people (Thurston Regional Planning
Council, 1993). If that growth occurs and is
accommodated with the current pattern of urban sprawl,
the total amount of impervious surface in local
watersheds (Percival, Woodard/Woodland, and
Chambers/Ward/Hewitt drainage basins) could increase
from an estimated 14 to 29 percent of the land area,

Impervious Surface Reduction Study
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L
Fi~ur~ 1: Olympia, Washington and the Surrounding

North Thurston County Urban Growth Management Area

1
2

2
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Figure 2: Hydrological Changes Associated with Inc~ased Impervious Surfaces
L
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.EXECUTIVE SUMMARY

with corresponding increases in stormwater runoff and
water quantity and quality problems. Estimates indicate
there would be 6,200 acre feet of stormwater runoff
added to the amount Olympia currently manages. This
new storrnwater would be enough to create a 62-acre
lake that is 100 feet deep, and would need to be
managed to ensure recharge of local groundwater
supplies and long-term preservation of local wa~er
resources.

Most local government policies and regulations require
storm water runoff storage and treatment systems and
other development practices that reduce the impacts of
impervious surfaces, but fail to directly address the
source of the problem. To better address this issue, the
Impervious Surface Reduction Study was conducted by
the City of Olympia in cooperation with the nelghboHng
cities of Lacey and Tumwater, and Thurston County as
part of an overall stormwater management strategy for
the North Thurston UGMA.

OSJ ’TrVES
The goal of the study was to identify and ~i. community
SUl~Ort for future impervkms surf~Ice reduction technkll~

7 km~ ~,eve ~ ~e ,~re~r o~e that result in incram, d stormwater treatment and
lxo~ect--#tem~r~e~ toreduce w~d ~round~ater reckcrge in tke Tkurston County region.
m,t¢~e fw ao~ere~ ~oUems. " without causing appreciable increa_.ses in development

~ Cc~n,.~ee memms, Another goal established for the study was a 20 percent
reduction in imperious surfaces throughout the North
Thurston UGMA stemming from implementation of the
recommendations. Based on s~udy results, it appears
that a 20 percent reduction could be achieYed.

Objectives

Objectives of the study were to:

1. Inform the public of the need for alternatives to
impervious surfaces and foster support for
necessary policy and development changes.

4                                                       Impervious SttrLtc~ Reductim~ Sh,dy          _
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2. Develop standards to encourage reduction in                  L
impervious surfaces associated with future
construction, and develop and initiate policies to
support these standards.

3. Provide technical assistance to members of the
development community interested in

2incorporating alternative techniques into
proposed site and building plans.

4. Work with other local governments and
members of the development community to
apply alternative development practices at one
or more highly visible demonstration projects.

5. Share study results with the development and
business community, professional organizations,
government entities, and other interested
parties.

2A staff evaluation of whether the study’s goals and
objectives were achieved was conducted in 1995. The !L. ~,,
study’s goals were generally achieved and the study’~
objectives were clearly achieved. See the Impervious
Surface Reduction Study Final Report (City of Olympia,
1995) for details of the evaluation. Copies are available
from the study �oordinator (Project Tram, p=lge i). r~

STUDY ~,=~H Policy Focus oncl Eorly Irnplernentoflon

"pc ~n~,~ rea&~, waePe From the beginning of the study, it was clear that water
conw~e,~ ~o,=e~. ,~ resources problems associated with impervious surfaces
resoo,’ce,,~"~eme~s~,~. ,m0’ could not be addressed without considering policy
ucrw,re~ o~-~r~s." issues such as urban sprawl and transportation

--To~n Ya~es. Ad Hoc C/ozen management. Therefore, the study proposed policy~ C~mm~ m~nb~ changes as a way to reduce impervious surfaces. The
study’s policy focus also complemented other research
in the Puget Sound region and local IFowth
management planning.

Washington’s Growth Management Act (GMA) of 1990
and 1991 requires Thurston County and the cities within
the county to plan cooperatively to accommodate 20
years of population growth. As part of growth
management planning, the local comprehensive plans,

Impervious Surface Reductio~ Shady

R0057376



ordinances, and development regulations were revised
during the past few years, with some revisions still
underway. A new development pattern consisting of
less sprawl and denser urban development is expected
as a result of these revisions.

The new development pattern should reduce the
amount of impervious surface per person in Olympia,
Lacey, Tumwater, and Thurston County because there
should be:

Less impervious surface in rural areas of Thurston
County due to the concentration of development In
the urban areas of north Thurston County.

¯ More efficient use of impervious surfaces In the
urban areas due to higher concentrations of people
using the roads, parking lots, and other Impervious
surfaces.

However, the high population growth expected for the
southern Puget Sound region will result In an ever

r---- increasing amount of housing and other development
and impervious surfaces. This is expected to thre, ten
the future availability of clean groundwater, stream
flows, and drinking water supplies.

ro ~e,,,ew~-~e~u~ ~r,,,~ Staff and some Ad Hoc Citizen Advisory Committee! ~tsr~ ~t ~’r~ce members (Project Team, p~ge f) participated in the
reo’w~. ,,~ -e,d, qC~nees revision of Olympia’s street, parking, and development
~.~st ~e~,x~tme~." regula tions being done as part of growth management

--~k l~m. ~ Hoc Cmzen activities. The revisions provided an opportunity to
have key study recommendations adopted into existing
policy. The revisions also allowed consideration of
impervious surface reduction along with other
community goals, and provided an opportunity to
immediately implement reduction s~’ategies.

Olympia’s Sustainable CIh/Philosophy

In March 1992, the Olympia City Coundl formally
decided to evaluate its actions based on two
sustainability criteria:
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City actions will meet present needs without
jeopardizing future generations.

¯ Criteria 2: Inlerrelat~onships

City actions will take into account the
environmental, economic, social, and Political
requirements for their success and the impact on
the natural environment and human activities.

These criteria are intended to help guide Olympia
towards actions that will help create a sustainable
community, one that "persists over generations and is
far-seeing enough, flexible enough, and wise enough to
maintain its natural, economic, social, and political
support systems" (City of Olympia, 1993).

The study was used as a model to see how these criteria
could be applied to a complex issue. A sustainabillty
analysis of the study was conducted In two parts,
Results of the analysis indicated that to contribute
significantly to Olympia’s sustainability, there would
need to be a greater effort to reduce impervious surfaces
than is recommended in this study, and the effort would
need to be maintained over several generations. Such an
effort would require greater agreement among sectors of
the community about strategies. New technology would
be needed to enhance groundwater infiltraUon and
minimize impacts on water resources. Such informaUon
and technology would need to be complemented by
economic incentives and relatively stable climatic
conditions (e.g., rainfall in order to succeed).

Neecl for Cumulative Impoct Assessment
l ealizecl

Many of the problems with impervious surfaces are not
linked to water resources. For example, asphalt absorbs
and releases heat from the sun differentJy from
vegetation. Replacing existing vegetation with
pavement can signi~cantly alter local temperatures.
These changes in local temperatures can negatively
affect the health of remaining vegetation and contribute

Impervious Su~rface Reduction Study
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to an overall warming trend. It is suggested that future
research of impervious surfaces be in the form of a
c~mulative impact assessment. This would provide an
opportunity to consider all the costs and benefits of
impervious surface reduction, rather than just thos~
related to water resources

ELEMEP’,J’T~, OF The study consisted of several tasks: project
TPIE .~TUE)Y management, technical and policy analysis, involvement

and education, technical assistance, demonstration
projects, and sharing of result.

Project Management

The City of Olympia’s Public Works Department, Water
Resources Program, provided project leadership with
support and participation from the dues of Lacey and
Tumwater, and Thurston County. Funding for the
study was provided by the Washington Department o~
Ecology through a Centennial Clean Water Fund grant
and Olympia residents through their Storm and Su~ace
Water Utility. The study was initiated in March 1993
and was originally scheduled to be completed December
1994. In order to accommodate construction of
demonstration projects, the grant deadline was extended
to June 1996. As of December 1995, all study tasks
except for three technical assistance tasks (research
symposium, soils workshop for builders and
developers, and model maintenance plan for alternative
surfaces) and the demonstration projects were complete.
A separate technical report summarizing the results of
the technical assistance elements and the demonstration
projects will be completed spring 1996.

Technical ancl Policy Anolysls

Research of technical and policy issues was important to
~ .e ~d ~ ~-x~.~. understanding the problems caused by impervious

ara ~o~e ~-r of~-s. ~om W~d surfaces and developing feasible and practical
~,v~ ~-~s~rar~ ~x~,oes ro recommendations. The technical and policy analysis
~ ~ ~~ task included five elements:
s~a~,rds, sr~ce ~e~, a//,~k~r ~e
a,r~o~aer~o~’~ce." I. Literature and Policy Review~othy Cra~. Po~,

2. Basin and Site Coverage Assessment
3. Parking Analysis

8 Impervious Surface Reduction Study
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4. Cost Analysis                                           L

5. Paver Survey

Literature and Policy Review 1The literature and policy review was conducted early in
the study and helped define the study approach. The

2literature and policy review culminated in the
publication of the Technical and Policy Analysis Report
(City of Olympia, 1994). For the sake of continuity,
some of the early analysis has been incorporated into
this Executive Summary and the final report (City of
Olympia, 1995).

Basin and Site Coverage Assessment

Project staff conducted a basin and site coverage
assessment to better understand the level of impervious
surface reduction that could be expected in the North

2Thurston UGMA from key study recommendation=.
The assessment consisted of a site-spedfi¢ analysis and
an analysis of impervious surface coverage at 80 perce~t
of predicted buildout (Fixure3, below) in three local              ~
watersheds (Percival, Woodard/Woodland, and
Chambers/Ward/Hewitt drainage basins).

Figure 3: Current and Potential Future Trends in A~,~
of Impervious Surfaces i~ the Percival Creek,

Woodard/Woodland, and Chamber/Ward/Hewitt Drainage Basins

8 ’L

~_ imperious S~/a~ R~u~on S~dy
9
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LInformation for the assessment was obtained from
engineering plans for 11 Olympia-area developments -and Hydrological Simulation Program - Fortran
(HSPF) models created for the three watersheds. The

’ 1engineering plans and HSPF information was used to
~ answer the following questions:

2; ¯ How much impervious surface is associated
". with typical developments in the North

~ Thurston UGMA?

~
¯ What is the amount of impervious surface we

can expect at 80 percent of buildout in the three
watersheds given current development
regulations and patterns?

¯ What reductions in impervious surfaces can be
expected with implementation of key study
recommendations?

2
Results of the assessment indude:

¯ Reducing sidewalks offers minor, possibly -
insignificant, reductions in total and effective
impervious

¯ Major reductions in residential street widths are - r~
needed before significant reductions in U
impervious surfaces can be expected.

¯ Reducing commercial, industrial, and
muitifamily parking could readily reduce
impervious surfaces.

9
¯ Roof reductions can be achieved by constructing -

taller buildings with associated reductions in
building tootprint&

¯ Key study recommendations could offer
potential impervious surface reductions ranging
from 0.16 to 10.67 percent (Table l, page I1).

The methodology used in the basin and site coverage _
assessment was based on several assumptions that
should be considered if used elsewhere (see the final
report for details). The outcome is highly influenced by

-

10
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Table 1: Basin and Site ~.overa~e Asse~ment Reduction Analysis Results

Impervious Surface Reduction Percentages

~ Potential Strategy
Site-Specific Area-Wide

~ Total Effective Total Effective
~ l. Reduce residential sidewalks by 50 percent by installing the walks
~. on one side of the street only. 1.33 1.00 1.59 0°83
~e 12. Reduce residential sidewalk,s,from 5 feet widt,h to 4 feet width. 0.53 0.40 0.64 0.33

3. a. Reduce loca!,access street widths from 32 feet to 27 feet. 2.50 2.00 2.98 3.12
b. Reduce local access street widths from 32 feet to 25 feet. 3.50 2.80 4.17 4.37
c. Reduce local access street widths .fr, om 32 feet to 20 feet. 6.00 4.80 7.15 7.49

i4. a. Reduce commercial parkini~ by 5 percent. ,, 2.67 2.67 1.04 1.37
b. Reduce commercial parkin~ by 10 percent. ,, ,, 5.33 5.33 2.09 2.74
c. Reduce.,c0mmer,cial parkin~ by 20 per,cent. ,,, 10.6,7,, 10.67 ,, ~.!8 , 5°47

5. a. Reduce multifamily parking by 5 percent. ,, 0.74 0.74 0.,16, ,,, 0.21
b. Reduce multifam!ly parking by 10 percent. , ..... 1.48 1.48 ... 0.32 0.42
c. Reduce multifam. !ly parking by 20 percent.

6. a. Reduce commercial, industrial, and multifamily roof areas by

Z~,, 2.g5 .,. 0~64 0.84

10 percent. , .... 4.25 4.25 1.~8 ..... 0.94
b. Reduce commercial, industrial, and multifamily roof areas by

20 ~ercent. ,,, ...... 8.5Or,r,,, 8.50 2.76 . !.89



EXECI~TIVE SUMMARY
0

local land use patterns and the amount of impervious
Lsurface coverage per site. If implemented in other areas,

-the performance of certain recommendations should be
assessed to better understand how impervious surface
reduction strategies work under specific soil and site

- 1
conditions.

~ Parking Analysis "- 2
¯ A parking analysis was conducted to assist Olympia’s

Community Planning and Development Department in
revising the city’s parking ordinance. The analysis
helped determine if changing Olympia’s minimum
parking ratios at to median parking ratios would
reduce the amount of impervious surfaces.

The analysis consisted of a Special Parking Capacity
Study and a Cooperative Parking Survey of Local
Jurisdictions. The Special Parking Capacity Study
consisted of the following tasks: 2
1. Informational survey: Owners or managers of

~,.
~ 31 selected sites in the North Thurs~on UGMA

were surveyed about parking capacity at their
site.

2. Field survey: The parking spaces at each of 15
sites representing a variety of land uses were              -
counted. Counts were taken during peak hours
of use, twice on weekdays and twice on

9
weekends, during August 1994. _

3. Reduction analysis: InformaUon from II field
survey sites was combined with information              -
taken from plans for four additional sites. The
number of parking stalls for the 15 sites was
determined. Then, the number of parking stalls            -
that would exist if they had been constructed
under median parking ratios instead of
minimum parking ratios was calculated.

Results of the Special Parking Capacity Study indicated _
that most sites had more parking than required under "-’-
Olympia’s minimum parking ratios~ This finding ......
confirmed what Olympia’s planners had suspected for -

12                                                      Impervious Su~ace Reductlom Smch/          ,.~
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some time--that the City’s minimum parking ratios did
L

not accurately reflect actual parking needs of various
land uses. The results also indicated that the majority of
sites had parking stalls that were being used
inefficiently. However, there were some limitations to

1the parking analysis. Additional studies should be
conducled and include field surveys throughout the

2year and a greater number of observations.

The Cooperative Parking Survey of Local Jurisdictions
was used to assess existing local cooperative parking
policies and rel~ulations, and to identify incentives that
may increase the use of shared parking. Planning staff
at five local governments (the Cities of Olympia,
Tumwater, Lacey, and Bellevue, and Thurston County)
were interviewed over the phone. Results of the
informal survey indicated that smaller and fewer
parking lots can result from cooperative parking
policies. Developers and local governments can reduce
parking by joining, sharing, or coordinating parking

2facilities. Parking ordinances that contain cooperative
parking policies are an excellent avenue for jurisdictions           ..-.,.~
to promote the reduction of impervious surfaces.
Incentives for developers and local governments to              ~
participate in cooperative parking include:

¯ Reduced construction, landscaping, and
~maintenance cos~
U

¯ Decreased required parking, ranging from five

~
to 25 percent, if parking is shared.

¯ Increased ability to complete projects that

2
would otherwise have been denied due to lack
of space for parking.

Cost Analysis

The study goal includes a commitment to determine
strategies that don’t appreciably increase development
costs. In order to compare recommended strategies
with current practices, staff researched costs for some of          p--.--
the recommendations. The results are presented in
detail in Chapter 3 of the final report (City of Olympia,
1995). In general, the cost analysis indicated that some

Impervious Suxface Reduction Study                                                          1~
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of the obvious and practical strategies to reduce
impervious surfaces are more expensive than traditional
building methods, while other strategies are less
expensive. For example, pavers (Recommendation 5, pa~e
20) are two to four times more expensive than asphalt to
install due to the cost of materials. Over time, if market
demand for pavers increases, these materials may
become a more feasible alternative surface. On the
other hand, narrowing residential streets by seven feet
(Kecommenaat~on 4, pare 19) is estimated to save $21,000
in road costs per average 40 unit subdivision.

A formal cost/benefit analysis was not conducted due
to the challenges in determining the value of clean
water, fisheries, and healthy streams to the local
community. Although the cost analysis provided some
useful guidance, in a real-world development, ~oils and
other site characteristics would greatly influence actual
costs and benefil~.

Paver Swve 

During the study, several people noted their support for
pavers as an alternative to paved driveways and
parking areas. In order to better understand how well
pavers work in residential settings, staff searched the
North Thurston UGMA for homeowners who had
installed pavers or other alternative surfaces. Staff
discovered that only a few homes in the North Thurston
UGMA have alternative surfaces. An informal survey
of three homeowners indicated:

¯ The main motivation for installing the pavers
was aesthetics. All three had seen pavers in
other locations and liked the look of them. Two
homeowners installed the pavers to increase
infiltration due to poor soils or topography of
their yard.

¯ The pavers had been installed for parking. The
period of time since the pavers had been
installed ranged from one month to 10 years.
All three homeowners found the pavers
required little maintenance.

14                                                      Impervious Surface Reduction Study          m
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¯ All three homeowners said the pavers were Leasy to install and required no professional
’ ’ assistance. Exact costs were unavailable but
,, were estimated at Sd~)0 to $3,000, depending on
, . size and type of paver used.

1
,, ¯ All three homeowners would recommend

2~ . , pavers to others. One homeowner has
integrated pavers into his new house plan.

Involvement oncl EchJCOtion

Approximately 50 people were directly involved in the
research and development of the smdy’s recommen-
dations. Approximately 1,~0 people from all over the
United States were informed about the study and
invited to participate or receive more information,

¯
The study was guided by both steeling and dtizen

" "we -e’~o~,e~,u~umb~o~ advisory committees. These committees were
2#~,,~xt m ~,~ k,u, ~,~u~ comprised of neighborhood, development, and business

representatives, and natural resource management
~ =,~ ~,~e=,= ~ am experts from both the public and private sector~ of the

.-" ~’o~.~bc~e." North Thurston UGMA (Project Tram, p¢~ f).

~

’
. ~ Ten~. Ad t-kx C.~zen Additional methods for involving and educating the

local community and interested parties induded a
needs assessment; two community forums; and other
activities detailed in the following sections.

Technlcol Asslstonce

To encourage further understanding and actual
reduction of impervious surfaces, technical assistance
was offered to the local and regional community. As of

’ ~ December 1995. technical assistance consisted of two
’- workshops for the building community; three fact

¯ sheets (study overview, strategies for redudng paridns,
i ’ and alternative surfaces); and a model legal agreement
¯ m for shared parking. Evaluation of the two workshops
~ indicated they were successful in expanding

understanding about impervious surface reduction
techniques.

Technical assistance that will be provided in early 1996
includes a research symposium; a soils workshop for the

Impervious Surface Reduction Study
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local building community; and a model maintenance
Lplan for using alternative surfaces.

Dernonstrotion Projects

Three demonstration projects either have been
, constructed or are under construction. The purpose oir

2
~o~,vo~-~,~t ~r,~c~e~ ~-~ ~ the demonstration projects is to test the practicality and

~edes’m~o,~w:.Ve,~,-ew~n.,-<~ feasibility of study recommendations. Because o[
~ree,~,e~r~u. ~o:~oo delays in finding suitable sites, the demonstration
~# ~o red~e ~e~nou~r o~n.,.~" projects were not started until early |995. Since that
~,h r~,s szu~.. -e~e ~,,nt ~o,,w~ ~,,e time, significant progress has been made on a sidewalk
souse o/~e~uem" renovation project at Olympia City Hall; a soil

o~O~,r~’s w=e~ Re,,o~ce~ restoration project at Olympia High School; and an
Prc~am alternative surfaces test site at the King County

Maintenance Center in Renton, Washington.                  --

The sidewalk renovation project used pavers for bike
rack facilities and sidewalks. The soil restoration -
project reduced the soil compaction along one side of a

2high school dirt and gravel parking lot in order to
increase infiltration of stormwater runoff. A french olr -
existing compacted soils was replaced with better ""
draining soils and reinforced with a layer of plastic
cellular confinement material (Geoweb) Just below the
surface. The cellular confinement layer is expected to
help protect the deeper soil from compaction and
increase infiltration capadty.

The alternative surfaces project at Renton is a
cooperative project with the University of Washington’s
Center for Urban Water Resources Management and
King County Public Works Department. The project
consists of eight parking stalls of alternative surfaces.
The surfaces will be monitored for up to two years for
infiltration capacity, stormwater treatment, and
maintenance requirements.

A separate technical report that summarizes lessons
learned from the demonstration projects will be                -
available in spring 1996. Readers interested in
information about the demonstration projects are
encouraged to contact the study coordinator.
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Sharing of Results

Information was shared with citizens, professional
groups, and various jurisdictions throughout the United

" r~s a~az, e~rat, rc,wre~t ~ States to encourage application of the study’s results.
,~uta to w.w~t~,~, z~. r~e As of December 1995, 20 articles about the study weremo~e~,ecate~to ~ published, including three in national publications. Ten
.aenerate ~,~r~ns." news releases, one radio announcement, and two ads

~ We,s, St~ Coo,~.=o~ were also completed. In 1996, additional new releases
and other media coverage will be used to announce the
research symposium and soils workshop.

Printed materials already distributed or scheduled to be
distributed include approximately 2,600 draft and final
reports, 1,,500 buttons, and 2,000 copies of three fact

’. ~ sheets. Printed materials were disseminated at two
¯ ~ national conferences, at 23 presentations and briefings,

and in response to many requests. An informational
display board with illustrations of alternatives and a
flip book with photos of example designs were used at
the two national conferences and several of the
presentations. As of December 1995, the project mailing

= .... list contained approximately 500 names and addresses,

~
including over I00 from outside Washington state.

RECC)rdP1ENC)ATIONS it was recognized early on that recommendations
suitable for Olympia may not work for other
communities, and that ideas not suitable for Olympia
may work elsewhere. As one reviews the
recommendations, keep in mind that this report
summarizes a study, not a planning proces~ The
information and recommendations contained in this
report were provided as guidance to Olympia and other
communities, and were not formally adopted by the
Olympia City Council. However, revised polities and
regulations that integrate many of the study’s
recommendations have been formally adopted or are
being considered for adoption by Olympia, Lacey,
Tumwater, and Thurston County. For specific
information on actions that Olympia has or will be
taking to reduce impervious surfaces, the reader should
refer to the full final report (City of Olympia, 1995) or
contact the study coordinator (Project Team, page

t
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~ Overa, Recommendations
L

The project team developed three overall
recommendations. Recommendation 1 recognizes that

1~ changing attitudes, policies, and regulations are a
significant first step in impervious surface reduction.

2Recommendations 2 and 3 are reminders that growth
management and transportation planning can be used
to reduce impervious surfaces. The project team
included these recommendations to encourage Olympia
and other jurisdictions to consider policies and

I regulations, growth management, and transportation "
planning as tools for impervious surface reduction.

~ r2~ornmend~rlon 1. "-
Inlegrale impervious surface ~eduction into policies
and regulations.

A whole host of development, transportation, urban 2
design, and other policies and regulations affect the ~ ¯

----- land use pattern in our communities, and the resulting - .~" ’"
amount of impervious surfaces. General review of local
policies and regulations, and conversations with other
jurisdictions revealed that it is unusual to find -
impervious surface reduction mentioned or considered
in local government policies or regulations. Integrating
impervious surface reduction into key polities and -
regulations ensures that it will be put before the public
for comparison with other public goals, and with other

_strategies for achieving water resource protection and
enhancement.

F~cornrnend~’ion 5.
Establish growth management policies that encourage
infill of urban areas and reduce urban sprawl               -

Growth management strategies in the North Thurston
UGMA encourage infill of urban areas and use of -
congestion reduction programs, public transit, and other
alternative modes of transportation. The basic premise
of infill is that higher densities in urban areas allow
rural areas to remain in low density or resource-based -
land uses, requiring fewer roads and other impervious - ’
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surfaces region-wide, lnfill reduces the amount of L
impervious surfaces per person and complements the
goal and objectives of this study.

l ’ rv.ecomrnendot~on 2~.
Provide a public transit system and other alternaUve

-- modes of t~ansportation that reduce the need [or
2¯ - streets and parkin8.

-- According to the basin and site coverage assessment,
" streets and parking areas make up a significant portion
_ of Olympia’s impervious surfaces. Providing public

transit and other alternative modes of transportation
"~ and promoting parking management and other
_ strategies can reduce our reliance on cars and the need
.~ for more vehicle-oriented impervious surface~

- Recommenclatlons for Vehlcle-Orlentecl
"- Pavement

2
Seven of the 19 recommendations address vehicle-
oriented pavement such as streets and parking areas.

~
Reducing vehicle.oriented pavement can result in ’

..= impervious surface reduction, but needs to be done in
cooperation with the local business and development

~. community in order to identify cost-effective strategies, n
" U~,ecommenda’fi~n ~..Develop standards for nan.ower residential streets             9

with reduced, but adequate, parkin8 opportunities.

Since residential streets make up a large portion of
impervious surfaces in north Thurston County,
narrowing residential streets could appreciably reduce
stormwater runoff and increase infiltration.

Reducing the widths of new residential streets from 32
feet to 25 feet could result in approximately a 4.4
percent reduction in effective impervious surfaces for

~ * the North Thurston UGMA at80 percent of buildout
" (Table 1, page 11). Reducing widths from 32 feet to 20 !,,--~--~
~ ~ feet could result in a 7.5 percent reduction. However,

m significant increases in the quality of stormwater runoff
are not expected from reducing the amount of vehide-

I Impervious Surface Reduction Study
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oriented impervious surfaces unless there also is a Lreduction in the source of pollution--cars and other
vehicles.

rP.,ecommend~.ion 5.
Use pavers and other pervious surfaces for low use
areas such as overflow parkin8 and emergency access
roads.

Porous pavement, pavers, and alternative surfaces such
as bark and gravel can be used for recreational bike and
jogging trails, walkways, alleys, overflow parking,
emergency access roads, and other low-use areas to
increase infiltration and decrease stormwater runoff.

I:~commend~’ion 6.
Narrow alley widths, use alternative surfaces for
alleys, and/or design alleys to drain to vegetated strips
or central drains,

Gravel surfaces and the soils underneath them can
become highly compacted from cars and other vehicular
traffic depending on soil type, traffic volumes, and
initial construction practices. If gravel surfaces are
compacted and essentially 100 percent impervious,
there is no real benefit from leaving alleys unpaved.
Narrowing paved alleys, using alternative surfaces that
allow more infiltration, or draining alleys to vegetated
strips or drains would reduce stormwater runoff and
enhance stonnwater treatment.

Recommend - ion "7.
Encourage cooperative parking such as joint
(combined), shared, and coordinated parkins.

Cooperative parking can help provide more parking
capacity with less impervious surface. The three types
of cooperative parking are shared, joint, or coordinated
parking. Shared parking reduces the parking area for
land uses with noncompeting hours of operation, such
as a church and a school or office. Joint parking reduces
the total parking area required for multi-tenant retail
and commercial facilities, especially those with little
overlap of hours such as a movie theater and paint
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store. Coordinated parking reduces the total parking
area by using churches, large retail, and commercial
overflow parking areas for commuter park-and-ride
locations.

"
I~cornrnendcrt’~on &.

m Encourage underground or under-the-building
! ~ ’ parking and the construction of multi-storied parking

,m structuree.

Stormwater quantity is directly related to the quantity
of impervious surface exposed to rain and would
therefore be reduced by placing parking underground
or within buildings, or by building multi-storied
parking structures. Consolidating parking into one, tall

i,. building or incorporating it into a building results in
less of the site dedicated to parking, Such consolidation

-̄ or incorporation could be an incentive for developers
I ’- and builders if the area once dedicated to parking could

be used for additional leasable space or residences.

Recommend rion 9.
Develop flexible parking regulation~ related to
parking region-wide that limit the mount of
impervious surface, while stUi providing for parkin8

- Parking polities are local governments’ foremost
method for determining the size and amount of
parking, and the resulting amount of parking-related
impervious surfaces. The results of the parking analysis
suggest that the amount of impervious surface used for
parking could be reduced by encouraging cooperative
use of parking areas; using an average of several Peak
days to determine the amount of parking needed
instead of just one or two Peak days; using diagonal
parking, single lanes between stalls, and smaller
parking stalls; and/or construction of underground,
under-the-building parking, or multi-storied parking
structures.

Impervious Surfac~ Reductiom Study                                                         21
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I:~e~ornmendo-t’ion 10.
LGently slope sidewalks away from streets and other

impervious surfaces towards veKetated strips or 8~’avel
catchments.

As a result of the basin and site coverage assessment, it
is clear that sidewalks are not a significant source of                  ~,~
impervious surface in the Olympia area when compared
with streets and parking areas. Sidewalks generate less
contaminants than streets and parking areas because
sidewalks do not carry cars and other vehicles.
However, sidewalks can contribute to stormwater
runoff problems when they are sloped to street=,
parking areas, or other impervious surfaces. In
residential developments, yards typically border one
side of the sidewalk. Lawns and other vegetated areas
could provide some treatment and infiltration if
sidewalk runoff is directed into these areas.

Recommenclatlons for Constructloo 2Practices ancl Lanclscapecl Amos

Naturally occurring, undisturbed areas in western
Washington typically infiltrate 60 percent of rain,
depending on soil type (Figure 2, p~e 3). Clearing and
grading a site typically removes existing vegetation and
compacts the soils, greatly reducing the infiltration _
capacity of the site.

For the purpose of this study, the project team _
considered compacted soils an impervious surface. The
team recommended reducing soil compaction and the
clearing of vegetated areas to retain the inherent
infiltration capacity of undisturbed areas.

I=Zec:ornrnend~ion 11.
Limit soll compaction on newly developed mldential
and commercial sites, especially those sites with              -
sensitive features. Reduce soil compaction and restore
infiltration capacity on already cleared sites whenever
practicaL
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Cer~inconstl~lc~onpractices can increase the amount I.
of stormwater runoff generated by a site. The amount
and quality of runoff is affected by the extent of soil
compaction created by clearing of a site, heavy
equipment traffic, and other factors. This recommen-
dation aims to preserve wherever possible the
infiltration and pollutant removal capacity provided by
soil under natural conditions.

~2ecornmend~rfion 1~2.
Limit land clearing on newly developed re~idential
and commercial sites, e~pectally thou with aensitive
features.

Clearing and grading practices greatly affect the
infiltration capacity of a site. Clearing eliminate~
valuable vegetation and compacts soils, especially
under wet soil conditions or during the rainy season.
The less disturbance of existing vegetation, the le~
stormwater runoff generated and the greater the 7
removal of Pollutants from stormwater.

l:Zecornrnendo-I-ion "1~.
Encourage measures such as homeowner assodatlon
covenants, plat map conditions, and/or �onservaUon
easements that protect exisfin8 vesetation and
undisturbed mas.

Protection of an undisturbed area that has been set aside
by a developer or builder is not guaranteed. Such
protection often becomes the responsibility of a home or
business owner, or homeowners assodation. Protection
of undisturbed areas could be accomplished through
homeowner association covenants, plat map conditions,
conservation easements, or other measures.

 ecommenclatlons for Design ancl
Placement of Buildings

In recognition that our current development pattern
plays a large role in how much impervious surface we
create, the project team recommended two key

Impervious Surface Reduction Study
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strategies for reducin~ ~uiiding-related impervious
sur~aces~dustering ar~ taller building~

Encourage cluster de~Jopment that minimizes
impervious surfaces.

The basic principle otr duster development b to group,
or "cluster" development onto one part of a site.
Although the developed area is more compact, gross
density of the site rent.ares the same. Cluster
development can be ~ to provide subdivisions with
such features as recrea~on areas, trails, or other
amenities. Clustering also can be used to provide
greater development potential on a site while protecting
a natural resource, providing open space, or to save
road or utility installa~on costs. By retaining a large
undisturbed area, clustering reduces soil compaction
and the amount of stormwater runoff.

Encore’age the buildixtK and use of taller structures to
~educe the abe of buiJding footprints.

Multi-story buildings have less impervious surface
coverage per occupant unit than single story buildings.
Reducing the "footprtr.t" of a building while increasing
its height allows a pa~l to accommodate the same
density use with less impervious surface, or
accommodate greater densities with the same amount of

Recommenclatlons for Communlty
Involvement ancl Eclucatlon

Involvement and education of the community is a high
priority for Olympia. The city and project team
recognized that community participation in the study
was essential to acco~ plishing implementation of the
study’s recommendac3ns, and was necessary to ensure
that policy and regula.=ory changes reflected the
community’s values, r.eeds, and interests. Community
members helped iden=fy incentives and brought a real-
world perspective to reduction strategies.

Impervious Surface Reduction Study
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’
r~ecommendcrHon
Develop and distribute printed mateciala that
complement the study’s recommendatton=.

The Department of Ecology and Olympia set aside
approximately nine porcent of the study’s funds for

- dissemination of results. It is expected that inquiries for
¯. printed materials will continue after the grant has

expired and will require additional funding and
staffing.

- R.ecommendcrfion 17.
._ Develop and provide training and technical ml=tance

-
to the region’s development and busine~ communi~.

A key success of this study is the raised awareness
among local governments and the development and
business community. However, the task of sharing the
study’s findings, identifying incentives for action, and
implementing changes in practices and designs is not
complete. Consequently, ongoing training and technical

!
~ assistance will be provided to ensure implementation
_. impervious surface reduction techniques "on the

r ecommenclatlons for Stucly Evaluation

Evaluation is an essential step for learning from past
experiences and recognizing successes. The following
recommended actions would provide information and
data for evaluating the study’s achievement~ or
shortcomings and the policy changes made as result of
the study.

_ I:P, ecommend~l-ion 1~.
Monitor the increase in impervious surfaces in
Percival, Woodard/Woodland, and Chamber~
Warcl/Hewitt drainage basins to determine coverage
trends.

One outcome of the study has been the realization that
we have limited impervious surface information for the
Olympia area and north Thurston County. Many of the
recommendations are based on growth and related
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r~.ecommend~l.ion 10.
Develop and distribute printed materials that
complement the study’s recommendations.

The Department of Ecology and Olympia set aside
approximately nine percent of the study’s funds for

2
dissemination of results. It is expected that inquiries for
printed materials will continue after the grant has
expired and will require additional funding and
staffing.

Recommend l’ion 1"7.
Develop and provide training and technical ugi~tan~e
to the region’s development and business community,

A key success of this study is the raised awareness
among io~al governments and the development and
business community. However, the task of sharing the

2
study’s findings, identifying incentives for action, and
implementing changes in practices and designs is not
complete. Consequently, ongoing training and technl¢~l
assistance will be provided to ensure implementation of
impervious surface reduction tedmiques "on the

l ecommenclaflons for StuOy Evaluation

Evaluation is an essential step for learning from past
experiences and recognizing successes. The following n
recommended actions would provide information and

Udata for evaluating the study’s achievements or
shortcomings and the policy changes made as result of
the study.

I:~commendat’ion 1~.
Monitor the increase in impervious surfaces in
Percival, Woodard/Woodland, and Chambers/
Ward/Hewitt drainage basins to determine coverage
trends,

One outcome of the study has been the realization that
we have limited impervious surface information for the
Olympia area and north Thurston County. Many of the
recommendations are based on growth and related

Impervious Surface Reduction Study                                                         2~
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impervious surface Coverage projections used in the
Basin and Site Coverage Assessment. it would be useful
to verify the accuracy of these projections as growth
occurs, and adjust policies and regulations accordingly.

I:P-.e~-orn men dc~l.ion 19.
Assess the results of the study’s recommendations in
Olympia, North Thurston UGMA, and other locations.

The study will be a success if it results in less
impervious surface than was previously expected under
current growth projections. Evaluating results of
implementing the study’s recommendations would
provide important information. The information could
be used to adjust policies, regulations, technical
assistance, and incentives to achieve a 20 percent
reduction.

CC)NCLUSIC)N This study signifies a new emphasis on impervious
surface reduction for the Olympia community, and has
left as many unanswered questions as it has answered.
It is important to remember that a 20 percent reduction
does not solve the long-term problems with impervious
surfaces. This study’s recommendations only address
future development, and do not address existing
impervious surfaces or problems. More research could
be conducted to better define hydrological relationships,
costs and incentives, and water quality impacts.

The Pro)ect Team invites anyone conducting r’-==earch or
implementing reduction strategies to contact the study
coordinator and share information. Impervious surface
reduction is still an experiment--one that needs to
continue so that we can discover real-world solutions.

26
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,
building footprint

1Commonly used term to describe the ground area that a building covers.

buildout 2
Full development at the maximum densities allowed by zoning.

cooperative parking
A term used to describe various methods to increase the use of available parking areas
including shared, joint, and coordinated parking.

cumulative tmpad assesmaent
Cumulative impacts are the effects that accumulate over time and space from a ~eries of
similar or related individual actions, pollutants, or projects. Although each action may
seem to have a minimal impact, the combined effect can be severe. A cumulative impact
assessment studies and summarizes these lmpact~.

2drainage basin (see watershed)
A land area bounded by high poinB, which drains all surface water into a single stream
or other body of water.

effective impervious surface
The portion of impervious surface that generates stormwater runoff which must be
managed or directed to a stormwater conveyance system, rather than infiltrating into the
8r°und"                                                                                                .

groundwater
Water stored underground that fills the spaces between soil particles or rock fractures. A
zone underground with enough water to withdraw and use for drinking water or other
purposes is called an aquifer.

Hydrologic Simulation Program - Fortran (HSPF)
A specific computer program which simulates (models) land surface and instream
hydrology on a continuous basis.

Developing vacant parcels or redeveioping existing property to achieve higher
density in urban areas as an alternative to development in outlying rural areas.

needs assessment
A survey to determine the requirements or desires of a particular audience.                              -

Impervious Surface Reduction Study                                                      2~
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North Thurston Counl~ Urban Growth Management Area (North Thurston UGMA)
The area designated by Thurston County pursuant to RCW 36.?A.10. |ncludes land area
sufficient to accommodate the uriah ~rowth projected ~o occur in the northern part of
the county over the next 20 years.

parking ratios
Parking required for a particular land use, stated as a ratio or "x" parking spaces per "y"
units. Typical units are square footage, dwelling units, persons, and seats.

pavers
Concrete grid and modular pavement whose spaces are filled with pervious materials
such as sod, sand, or gravel.

shared parking
Mutual use of a parking area by land uses with noncompeting hours of operation, such
as a theater and office building.

stormwater
Rain that flows off the surface of the land without entering the ~oiL

sustainabfllty crlteria
Criteria used to gauge the effectiveness of projects, plans, and new regulations in
achieving a sustainable community. A sustainable community is one that persists over
generations and is far-seeing enough, flexible enough, and wise enough to maintain its
natural, economic, social, and political support systems.

watershed (see drainage basin)
The geographic region within which water drains into a particular river, stream, or body
of water. A watershed includes hills, lowlands, and the body of water into which the
land drains.
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EXECUTIVE SUMMARY 0

ont ome    ~.on " . ..... o ............ ..,..,
..  -ng, eer , ,rid ."’° .... ...........ū~ur~n~,~ ttegu~auon and Management (BERM). ,*,ssoclates for CCSF’s Bureau of

STUDY OBJECTIVES 2

The principal obj~"xiv~s orris study we~ ~s follows:

Best lvlanagement Practices (BMPI). ~,----,~, o= smp~emcnung csgnt opdo~ml

¯ Determine CCSF’s primary constituents of �oncern by �orn arin th ’
�o~:enu’a~ons with exis,ing and pending water qualip/limimions i~oar $~

¯ ,    v,w,,-,, pu.u~axs ~ crone to t~etr source ,, possible.

mmuauon mcosuy end-of.pipe m’.mment’;’~:il]tie~. "’" "~"’,s© ,msmuon~ w~mo,t

PROJECT BACKGROUND

CCS..F. operate~ and maintains ¯ combined ~ewer overflow (CSO) system and three tre¯tment
f~.tiu, p .l~die.iu w.astew¯~ ~1 wet weather flows. The ~ewer system is divided m
era¯age ~a.~ms. reterreo to as the B¯ si          ¯    .      .             " to twoy de and Wests~de drainage basins. The Richmond S
~Vater P?Uuuoe Control Plant (RSVp_ which ~..’~.,-.- .~-- u: .......... " .- tmset
~ ~ ~..pnmary treatment for an ¯vera~e a,.,, ,,... n ....,.,~,,,,, .... g ....a~ ..oesi~ned
~ay ~mgd). and d~sch~rees o th* P*,-;r.~’;’x~-~--w~--’-’’~’-’’~" x’.ru"w-r) o~.~ toulon g~llO~S per,.,,..~ v~a ~ q.~-m.e outfa/l. The Southeast Water

disch ed to.San Francisc ~,, ,,.~.,.. ,,~--.~-’_._-_ _,~..~;;’~_~. w~.~..secon_~.y errluent isarg                o B..~ ..... s,, a u~cp wa=cr ou~za~ at ~er ~4J (Army :~a’~et terminal)

~�~N~o_r~_~P~_~n_t_.w__e_t_we~ ther u’ea_tment facili~, which_also discharges to the Bay. can provideruth,.,,., ,q;u ~,~ prunary u~atment mr wet weamer ovemows exceeding the dry weather treaune.n~t
cap¯crees. A new Oceanside WPCP will replace the RSWI~P in 1994 and provide secondary
Izeatment prior to discharging to the ocean ouffall. A layout of the CCSF service area is illustrated
in Figu~ ES-I.

In June 1990, RS~ rcceived a revised NPDES discharge permit (EPA Permit No.               ..~
CA0037681/Regional Board Order No. 90-093). Among the new permit conditions. CCSF was
~.quircd to implcmem ten BMPs (referenced in this st~ly as ~Manciated BMPs’). to study the cost-

E.S-I
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effectiveness of implementing eight other BMPs suggested by the Regional Board (termed
"Optional BMPs"), and to investigate additional measures to minimiz~ the amount of pollutants in
the wet weather overflows. These Mandated and Ot)tional BMPs were originally intended to

In l:k~’emher 1991, the Regional Board adopted su’ingent effluent limits for toxic pollutants into the
revised Basin Plan. The California State Water Resources Control Boxrd (SWRCB) has noc y~t
approved the Basin Plan. However, no changes to the numerical limits arc expected prior to
approval. In general, CCSF will have until April 2001 to comply with the Basin Plan. Befor~
consmacting costly end-of.pipe treatment facilities, dischargers age r~luircd to implement sourc~
�ont~’oi measures and BMPs designed to reduce the discharge of polluumts to the maximum ext~nt
Possible. Dischargers at~ allowed until April 1996 to implement these measu~s and evaluat© the~.
effectiveness. The evaluations a~l recommendations for both the d~ we..ather ~nd wet weather
BMP programs m~ described together in this rei)on in order to ¢onsolidat~ t~ informatioff and to
present ¯ unifi0d a~l �oh~ive program.
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TABLE ES.2 O

Basin Plan Ocean Discharge_Erlluen! Limils (a) EITluent Limits (b)
bail.v 6-month DailyAverage Median ~,|azimumParameter (p.g/L) (~g/1,)

Arsenic :)60 :3~ 2236C~dmJum 92 7.,/~hromium (V]) ~ I:$4

lead S3 I~l 616k4e~.~ 0.21 (�)
3~

12Nickel 6.5 $ !Silva’ 23 42 203~ 840 932 ~$2Cyanide I0 7"/PAHs 0.31 (�) 0.68

(a) Limits will be implemented in 1994.
(b) Based on June 20, 1990 updated waste dischtrje requircment~ for

Oceanside treatment facility and southwest ocean Outt"all.
(�) Limit applies to the ~)-day average coocentration.

R0057428



Focus of BMP Efforts on SEWPCP Requirement~                                        L

r~sulfing from analysis of these data witl bc applied to CCSF as ¯ whok.

ENVIRONMENTAL AWARENESS SURVEY

l~b~cSe~,,~_tl~._ general knowi~ .o~ th.~ CC.SF public about Bay water quality and pollution issues,
~zaa’s management (PAM), in association with Public Research Institute (PRI) of San

Francisco State University, conducted an environmental awareness telephone survey of CCSF
households. To insure adequate representation of the city’s diverse ~op.ula.tion, the ’~urvey""
employed random digit dialing and interviews were conducted in t:nglisn, Spanish° and
Cantonese. The survey response rate was $1 pement.

Survey Findings

! 2-based. CCS..F.wide educational program timed
q ty issues ancl improving waste disposal practice,

n me .ne,gnooronoa an¯ oemograpmc bretkdowns in bow the citizens who were surveyed

~rv~.~-~,.,.~_._ _im~ .m~r n~g, _ .ao~l~oCts..w~a n.ot ~e,a suosunutuy Ocher resaas than a brmd beseck~..~or-w’t~ srmegy. I ne Imclmgs rrom each ot the survey focus t,-eas m summarized below.        ~..

H.o~..sehold Use..o.r_T.oxic Materials. The most commonly used toxic materials were nail
po~n removers OI’k). motor oil (47%), and house paint (42%). Relatively small numbers of
hou.se .holds used root eradicators (3%) and photographic chemicals (3%). Households that

. ~.¯ gara~ useo .mr storage were more likely than those that do not to report use of yard                ..temuzers, solvents, house paint, motor oil, antifreeze, metal polishes, and nail polish re.movers.
Those with garages used as workshops reported highest use of solvents, paint, motor oil, nail
pooh removers, and art materials. In general, homeowners ~ much mo~ likely than renters to
reixa’t high rates of using various toxic materials, including house paint and motor oil.

Perceived Health Risks of Using Toxic Materials. More than two out of five respondents
associated great health risks with solvents, drain cleaners, and pesticides. The smallest health risks
were associated with yard fertilizers, metal polishes, and nail polish removers. Respondents
admitted considerable ignorance regarding the health risks of certain products, particularly
photographic chemicals and root eradicators. Nearly one in four respondents said they did not
imow the health risks of using motor oil. In general, female respondents were much more likely
than male respondents to perceive great health risks in using various toxic materials. Age and
education proved to ~ very weak pr~ictors of perceived health ~

Levels of Environmental Awareness. Overall. survey respondents displayed a very high-level of swat¯hess and concern for the environment. Thr~ out of five respondents who regularly.:.use public u’ansponation said that cme very important reason for doing so was to reduce polludon.
Majca’ities or near-majorities of r~spondents said that they always read pnxluet la~ls for warnings,
m’t awar~ of the provisions of Proposition 65, use the curbs¯de recycling pickup services in their r--
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neighborhoods, and arc aware of the Bay and O~can pollubon caused by disposal of toxicsubstances down the drains. Sizable numbers of respondents reported that they always make an            L
eft’on to purchase non-toxic and environmentally safe products and that they are aware of the

as "inappropriate" if they revolved dumping such materials down the drains, on the g~)~nd~ or
the mash. The percentages of product users who employed such inappropriate disposal
ranged Eom 8% in the case of ~mtifrt~z~ m 48% in the case of an materials. Morn than one in five
house paint users practiced inappropriate disposal methods, and 10~ of motor oil usen said that
they did so. No strong or consistent predicton of inappropriate disposal pnu:dces w~re found in
the case of motor oil and house paint, although nonwhite race (Afncan American. Latino. Asian
and Other) and lower education were weak predictors of using such methods. Under the heading
of inappropriate disposal practices, reported rates of drain or ground disposal were relatively low
compared with rates of disposal in the ~rash. More than 7090 of those who used inappmpriam
methods m dispose of motor oil and house paint said that they did so by using the a~sh. More
40~ of respondents said they were aware of the HHWCF, and nearly 2(HE said they had used that
facility at least once during ~he past year. Whi~ respondents and homeowners who live in the
southern p~ts of CCSF were most likely ~o report aw~ness ~d us~ of the HHWC:F,

Willingness Io Pay for New Disposal Services and Educalional Programs, More
¯ ~;l~n..~7...O~. _of s_._u~’ve~y_~s_ _ ~p~,_.nts ~i.’d .~.at ~.ey definit¢l.y would u~ a eu~oside pickup ~.rvi= for

..~
"’~’.’~,-s u, mum,- ,a. sn~ ,-rex p;uat tt SUCh a new service were offered. A large majority of lhole
who wou]d use such a ~ervice claimed ~o be willing to pay at least 25 cenLV~nonth in fees for i~,

-~. v~.,, .v. s,,,,.,~.., ,..,.or ;;~urts m eoucate me pumic aoou~ toxic materiaJs and their
.cu..sl?os.al and.f.o~, mo~ sltingtnt regulatory policies. Most of those who ~xp~sscd Support
.uuuauves saJo racy would be wiUmg to pay at least 2&cents/month to finance them Yhe tl~,i~ �,~,.
t~ese new prepares ~ is v~y Mood.based and citywide in in scope. ..........

,, ,,,,, ,,,, ,,,m,~[ ~,,uuu, m manulacmrers, �ommercm DUSIneSSCS, E/~ aU[O shops. F~W~’ ~
one in four respondents identified households themselves as s major source of waw.r pollution.
Although these opinions appear to be broad-based and CCSF-wide in scope, a~fluent and college.
educated respondents wt’re most likely m assign blame m government offices, manufacnuc.n, and

Sources of Information about Environmental Problems and Issues. Most household
respondents (41%) said they rely mainly on newspapers as their primary source of information
about environmental problems and issues, followed by television (21%), magazines (7~,), word of
mouth (3%), and radio (2%). A significant number of respondents (2]%) said they rely m,,;nly oe
"other" sources for such information. Analysis reveals that many of these respondents are
members of environment~l organizarions and have access to valuable infonnationa~ resources
which ~ unavailable to nonmembers. Nonwhite respondents (AfT/Can American, Latino, Asian
and Other) and homeowners were most likely to depend on television for information about the
environment, whereas uppu-income and college-educated respondents were most inclined ~o use
newspapen.
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l) The problem pollutants for the CCSF service area were identified by comparing the
SEWP~p effluent �oncenwations of eleven pollutants I(, Ihe proposed Basin Plan limits,
Table E$-3 compares the SEWT)Cp effluent concentratio.~ in 1991 against the Basin PIll
limits. Four pollutants w~re identified as exceeding the il~sin Plan limits, and thus te~ne~J
"phma~, pol/utants of �oncern." These pollutants ate iist~l below.

Copper.

¯ Polynuclear aromatic hydrocarbons

In addition to the above pollutants, four other metals (ie~d, nickel¯ silver, and zinc) hav~
also been considered in the evaluation of BMPs ~s their effluent concentrations we~l
seneral/y within 30 percent of the Basin Plan limits.

2) Extensive information collection efforts were undertnken, consisting of nation-wid~
telephone interviews of public agencies and a �ompuz~i~,ed literltu~ se~ch. CN~SF soughl
to learn from the expericuccs of o~er municipalities facJe)g similar permit conditions ~
rcquL.cments. While most of the agencies concreted �o.ducted or planned to impleme,I
one or more BMPs or other source control measures, relntively few have �omp~hensiW
programs in place. Th~ BMPs being implemented were tnrgeted primarily at w~t wetther

3) Conu-ibutions of problem pollutants to the .S .EWP.C~. I,fl.uent loading from four major.
source categories (water supply, residential, mousma~, a~’~ �ommerciz!/other businesses)
were estimated. The pen:enrages of influent Ioadings ITom etch of these sources
presented in Figu~ ES-3. Rgview of contributions from lhese souse categorks indicated
that source reduction efforts g~ towa.,ds residential ~tnd �ommercLxl/other busines!
sources would likely result in the greatest loadinl~ reductions at the SEWPCP,
Unidentified sources are included in the commerci~other I)usin~sses category.

4) Dry weather BMPs were selected for further evaluatiort based on an examination of th~
specific water supply, residential, and commercial/other business sources that nc~ded
targeting to obt~n the greatest reduction in the identified problem pollutants. Table ES-d
lists the principal identified sources for the seven pollut~tlS of �oncern with respect to th~
four major source categories. Industrial sources are alre~ly regulated very effectively
BF.R~. They were not considered for the detailed BMP l~vestigations.

The eight Optional BMPs suggested by the Regional Board were divided between the dry and w~!
weather evaluations. Four of these Optional BMPs were inch~d~d Imong the 13 dry wetth~r
BIVtPs, while th~ other four were evaluated among the wet weather BMPS.

CCSF is conducting a separate concmTcnt study to investigSle the sources of cyanide in Jl!
wastewater su’cams. This effort included an extensive samplin~ of C’CSF businesses for cyanid~
However, this sampling effort did not identify any major conu.ibotors of cyanide that a~ cun~ndy
unregulated Potential cyanide sources considered in this BMP selection process weft
photoprocess~ng facilities, scrubber operations, and paint produ¢l.~.

ES-7
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DRY WEATHER BMP SELECTION PROCESS

FIGURE ES-2



Basin PlanA~,era~e ~lh 9915 Maximum Eltluenl Limif:Consliluenll Pm’~lJle rm’enlile

Arsenic 2.6 5 6.6 6.6              360Cadmium 6.4 15.3(b) 15.3(o) 15.3 92Chromium 3.3 6 7.6 9. ICopper 22.~$ 53 70Co) 70 17L~.’,d. 4,7 t2. t 19.6 .12.8
Mercury 0.2 ~).*/ | ~. | .~Nickel 7. I 14.~$ 20.4 .’i5.4Silver 2.2 :~.7 9. I 15 23Zinc 67.8 I li9.6 309 450 ~40Cyanide 15.4 26.4 33.1 35 10PAIls <1.7 (�) (c) 7.3 0.31

(a) Limits will be implemented in Ig94.
(b) Probability-based i~rccntilc valuc~ exceed II~ m~ximum ol~tved value d~e Io ~

wi~ mngc of val~s in t~ data ~t.
(¢) A pr~bilily-~ analysis ~ I~ PAH ~ wu m ~~ d~ m ~ ~ n~ ~

~mpks ~m PAH was ~l~lcd during I~1.
Nm¢: Sh~inB ~¢s ~stitmnts cx~inB B~n ~n ~.



Pm~nt o~
Lomlln~

2

SOURCES OF TARGETED POLLUTANTS IN SEWPCP INFLUENT

FK;URE ES-3
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Formation of" PAH;s, ~,a.y occur,by the ,oxidation of saturated cyclic hyd~ca~ons in

PAHs may be pros©hi in" some of the iden~f;cd tc~viti’es such as ~utommive service facilities,
scrubber operazions, and illegaJ dumping or" used oil

DEVELOPMENT OF DRY WEATHER BMPs

For the thL’teen BMPs listed below;, the ~.rgete~ polluumts of �oncern. L’nplementation measmv~
required, estimated loading reduc~inns, and estimated implementation �osu w¢~ evaluated.

¯ .BIVlP No.l (Optional BMP E2) - F~lucate public regsrdin& the potential environmental
unpacts of common household poducts and the arability of alzmttives,

BlVtP No..2 (Option.tl BMP PI) - Develop 8~d implement an aggressive public progrtm
sepon an~ prevent clumping ~ toxic polluunu into sewas and ~ channc~     to

;̄~ BMP No.4 . F.ducate residents and contracton on metals and cyanide in home
impmvunem ixoducu snd lXOlx:r cle.a~ing m~thods.

BMP No.5. F-.rt~ s~zul~ dischs~ of’pbotojrsphic w~sms.

BlvlP No.6 - Regulate tummotive service facilities.

BlVlP No,7. Regulate �~nmerc~ znd medical hlxxsmrles.

Bcoe~u~O.8 - Coee~ate with San Frsnc~o Water Deptruncnt to optimize ccrrosioa

BMP No.9 - Regulate cooling tower ~d scrubber disehm’zzs,

BlvfP No.10 - Provide temlxnry stooge of recycle flows during wet wemher,

¯ BMP No. I I (Optional BMP P3) - Develop and implement ¯ progrmn which provides ¯
means of recording the observations of field inspection and maimenance personnel, so this
information can be used to help locate the sotacc(s) of pollutants.

¯ BMP No. 12 - Minimize impurides in ur.mmem plant dmnicals.

¯ BMP No.l 3 - Construct szvene osmosis facilities.
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TABLI~

SUMMARY OF’ ESTIMATED LOADINGS AND REDU~TIONS
Ilbs/~.|



V
~.~. s. PAl-Is are cs~n~ially by-products of. �ombustion. TI~ ma~or source or" p.a~ is

L

been ~oted in ~be lil~amre. However, ~erc ,s no documentation or quantities in the
literatmc or at other POTWs. In ad~don, since PAHs arc by-products o£ the combustion
process; reduction measures, other than reducing the sourecs oF �ombustion, may not bc

The cost effectiveness of" the BMPs was evaluated in terms of. the expected costs of’
~nplcmcntabon mcas~s per pound of" poUutants expected ~o be removed. The tolal n~lucdon$ 04"
each BMP could be calculated as simply the sum of’ the expected reductions of the individual
polluumts. However, this method would not account for the di£fc~nt de~.cs o£ toxicity for these
compounds. As an example, zinc may be present in higher �oncenulhons than copper prior to
exerting the same level of" health effects o~ certain aquarlc organisms. This is reflected by their
respective effluent limits: 840 pF,/I for zinc and 17 PF,/I i’or copper. Tberef.ore, removal of’ the same

mo~ easily removal Y s ,, .....7 v,~vm m mlncr conccntrauons ana is

,̄~,,.,~,...., ....., _..L ...._-~_-,,:,,,,~- .-~-y.. for ~s cost ¢-ecuven.s an,, sis, is...... 7 .~,w.w~ a~ mc smm~,~’a releren ~Y copper¯ �� po.utanL The ex ted mass ¯
other (s.c., non pec , reducuons of’ the...... ~.~.) pOIIuLEn.~, analyzed were converted to a copvcr-~oUlV enl ms~.
vy sca~sng me reaucnons accordin to a toxi .....at--: .........."’:,~ besed o~ ~ ef.nuent �onc.~"on c,ty �onvers,on ~.ctor. T~ �o~,m,o. f.,�~ors .~
in t/~ Basin Plan.                limits for each pollutant (relative to copper) as contained

s o~mc asM~s was eva~ua~ in two ways:

--rP, -7 , ~ mcrt;:Ui~’, IIiCKei, SiJYL~’, ~J1�3 zil~.

rP-, ~y~uu=, Ina me~:ury. ]l~sc l~rec pOllu~anu Ire ot prunary concern for ~F

Table F-S-6 presents I summary of’ the annu~] costs and the cost-effectiveness calculated for the
thirteen BMPs. The two most cosdy options L’e the two structural BM~s, reverse osmosis (No.
13) and recycic flow storage (No. 10). At an annual cost of" $8~,900.000: reverse osmosis is tbe
most expensive BMP evaluat~L Due to the exu’emely high costs of. BMP No. 13, it is im~t to
note that Lf. it were selected for implementation, fundings for the other BMPs would not be
available. Therefore, the annual costs of.BMP No. I~ can be used as the benchmark against which
the costs of"other BMPs can be compared. BMPs 3 (root kill~) and I I (reco~l field observations)
arc expec~l to impose the lowest annual costs.

The cost-effectiveness of" the non-su~ucmral BMPs can be �lh’~tly compared in Table ES-6. Tbc~
BMPs would reduce the influent loadings to the S~. The cost-effectiveness of. BMP No. 13
can not be dh’ccdy compared to the non-su’uctural B/VLPs since the reverse osmosis pollutant
removals occur in the effluent ]oad]ngs rather than by inf]ucnt source reduction. The BMP cost-
effectiveness cvaluaxion is summarized below.
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TABLE ES~

COST EFFE~rlVENESS SUMMARV

RMP Annual ~ost EITecliveness
Cosl ($/Ib remov~)(a) _No. Description ($/yr) 7 Pollulanls (b) 3 Poilu

I Educate Public on Household Produets
3(~).000 331 ~2 Program to Reporl and Prevent Dumping 172.000 1,315 5.3 Roo~ Killers 7.0~0 354 Home lmprovcmen! Products
37.000 182 I5 Photographic Wastes 76.(X)0m 205 pm 6 Automotive Service Facilities lig.(E~Oa 187 ~,-, 7 Commercial and Medical LaboralOri~ g l,O00 58 ,g Corrosion Control with SFWD 320,000 112 I9 Cooling Tower I01,000 119 II0 Temporary Storage of Recycle Flow~ 552,000 26,699 55I I Program to Record Field Observations ! 1,000 NA I’! 2 SEWI~P Chemicals 150,000 NA r13 Reverse Osmosis 116.900,000 (d) ,

(a) Poll.t;nnl reductions used for this ralio were normalized according to toxicity.
(b) Cost ¢l’f¢ctiveness calculated based on ©Slimated ~.duclion of all 7 pollutants of �oncern: copper,

cyanide, leM. mercury, nickel, silver, and zinc.
(c) Cost effectiveness calculated ba~d on estimated reduclion of the 3 primary pollutants of �oncern:

copper, cyanide, and mercury.
(d) The BMP No. 13 unit costs were not included in this comparison since Ihe pollutam lem~,als

occur in the effluent Ioadings rather than by influen! somce reduction.
NA. No~ Applicable. No reduclions in this category am expected.



Based on Reduction or All Seven Pollutants: ~ 0
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I)IW WEATHER BMPs

BMP COST EFFECTWENESS
(Based on Seven Pollutants of Concern and
NonnMIzed by Copper.F.qulvldent Toxicity)
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BMP COST EFFECTNENESS
(Based on Three Primary Pollutants of Concemend

;o NonnMIzed by Copper-Equivalent Toxicity)

~ FIGURE F.S-$
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Tier II Non-Economic Crilerla:

ES-16
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TABLE ES-7

TIER ! NON-ECONOMIC EVALUATION

BMP Description ther Tier ! Criterm

Achlev~ ~ith Other Changes Limits------- --------- Resulls ~SF Prosrzms Required
! Educate Public on Household Products . ÷ * 0 2.52 Program to Rcpo~ and Proven! Dumpin|
3 Root Killers ÷ " + 3.0
4 llome Improvement Products 4. ¯ ¯ ¯ 4.0
3

J Photographic Wastes
4. ¯ 0 2.5" ¯ 0 ¯ 1.5tq 6 Automotive Service Facilities ¯ ¯ ¯ ÷ 4.0

cn 7 Commercial and Medical Laboratories ¯ ¯ ¯
!

÷ 4.0-4 8 Corrosion Control with SFWD 0 ¯ ¯ ¯ 3.59 Cooling Tower
+ ¯ ¯ + 4.010 Temporary Storage of Recycle Flows 0 . ¯ 1.5I I Program to Record Field Obsed~tions +

12 SEWi~P C’hcmicals ¯ ¯ 0 3.5" 0 +          " 1.513 Reverse Osmosis 0 . ¯ + 1.5

(a) Total is the average of Tiex ! (3riterilG mull¯plied by ¯ faclor of 2; whese "+" is reigned ¯ value of 7.. ’1)" is assigned a,      ,
and "." is assigned ¯ value of O.





TABLE ES.9

EVALUATION SUMMARY

BMP Cost ElYetliveness
(5/ib removed)(a)

_ Non.E
No. Description 7 :~;;ulsnls 3 Pollulanls £vmlu.

I Ed,cate Public on tlou.~ehold Produc~s
331 3712 Program to R©pon and Prevent Dumping

1.315 5.5133 Root Killer~
35 35 ,4 Ilome Improvement Products
1112 196 "-.-~ Photographic Wastes
205 NAm 6 Automotive Service Facilities
1117 328 ,~ 7 Cosnmercial and Medical L~boratories
58 61~o g Corrosion Control wilh SFWD
112 "9 Cooling Tower 114
119 12610 Tempor*ry Storage of R¢cycl© Flows

26.699 55.(~0I I Program to Record Field Observ~lion~
NA NA12 SEWPC~P C’hcmic~ls
NA NA13 R©vcrse Osmosis
(c) (c)

NA - Not Applicable. No mduclion.~ in lhi~ cat¢~onj, ~m
(a) Normalized ~o ~ copper-equiv~lenL
(b) The sum of lhe Tier II ~nd T’~r I c~|eri~ scores.
(c) Th~ BMP No. 13 uni! corn ~m no~ i~loded in Ibis comp~ri.m~ sine~ ~e pollul~n! ~"moval$

occur in lhe el’llu~n! Io~ding~ rmhcr lh~n I~ intlu~m! ~uree ~educlion.

o
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MERCURY INFLUENT VS. REMOVAL EFFICIENCY

FIGURE ES-7
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V
TABLE ES-IO 0

Current          Estimated BasinEfrluen! Effluent PlanPollutant Concenlralions (a) Concenlralions (m) Umits

Copp~ S3 45 17

~ o.v 0.6 o.~
Cyanide 26.4 26 i0

(a) P.Jtlucnt conc~nu’stions list~l represent me 9~th percentile vsh~

I
!

~8-21
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TABLE ES.II

O
DRY WEATHER BMP ANNUAL COST SUMMARY L

AnnuallIMP CostNo. I:)~scrip~ton ($/~)

Phase !
1 Educa~= Public on Household Produc~s 360,0002 Program ~o Report and Prev©m Dumpin8 172.0003 Roo~ K/lien 7,000
6 Automotive Servi~e Facilities ~9,000
7 Commercial and Medical Laboratories $1,(XX)$ Conosion Conm)! with SFWI~ 320.000
9 Cooling Tower 101.00011 Pro~r~n ~o R¢¢cml Field Observations 1 !.000

Plw~e !1
SuMolal $1,141,000

4 Home Impro~mcm Produ~ 37~XX)
SuMo~I $37,000

R0057454



TABLE ES-12

STAFFING SUMMARy

$1aff (Person/Year)
S,~,~ Public Public (. -BMP Descriplion Redudloa ~lucalion Edu~allonNo.

Spe~llllsll Coordinalor Assislanl

I Educalc Public on ilonschold Prod.m
I2 Pro~am to Relx~n and Pr~vem D.mpins

0.253 Root Killm 0.084 Hon~ Improvement Prnducls
0.2.56 ,l,.lomocivc Service F~cilili~s 0.57 Comn~rcial and Medical Lalxxllovks 0.258 Corrosion Conlml with SFWD 0.049 Cooling Tower II ! Pm~m to Reccxd Field ~s 0.04

Tolal                                     2.S        |         I



V
OSELECTION OF wL’r WEATHER BMPa                                                                                                         L

their sources, in order to establish : ...................................................
general set of criterion, ranked in order of importance:

1. Pollutants exceeding NPDES permit limits;
2

Plan, or the Region 11 Basin Plan);

3. Pollutants in compliance but near permit limits;

,g Pollutants �ontributing to bio~ccumulatio~ and/or biomagnificsdon; and

~. Pollutants contributing to existing and potential sediment toxicity problems.

¯ ~ ,ronmcnml Protect,on Agency (USEPA). Prese.uy, none of ~ City’~ ~
2during dry or w~t weather viol~ permits or ~ ~st~ci~md compliance ordem.

Although the City’g wet wr.~ther disr~rg~s are cun~,,tly in compliam:~, Ibis dmatioe ma
.¢bang~ as new wamr quality obje~ives arc incorvom~! into uermits in ~ mmimo v,~,,, ,r~l..

mttoeal and state level as m whether and how ~

gmfic~ot noncomphance wtth ~’v~mi numeneaj

To usess the potential for future noncompliance, several monitoring dam sources were rt~lewnd
to camper pollutant concentrations in the overflow discharges to the selection criterion. The
City compared Bayside overflow concentrations from 1989 to 1992 to water quality objectives in
~t~_..~.end._m.e.n_ts__of the Water Quality Contn~l Plan for Enclosed Bays and Estuafi~ ~.

~ .~a.rorma (:~WRCB, 1992). As n result of this r~view, pollutants of concern ~r~ grouped into

..~ 0xree tie~ in descending order of concern:

Tier I Significant concern. Three year me.an pollutant concentration 10 times greater than
~’~~ water quality objective without dilution.

¯ Polyuuclear Aromatic Hy~rbom (PAHs)

¯ I..~d

¯ cytnkJe

R0057456



V
Tier 2 Moderate concern . Three year mean pollutant concentration greater than ~

~
Owater quality objective without dilution.

L

Tier 3 Little concern. Three year mean pollutant concentration less than ~ water
quality objective without dilution.

¯ Chromium

It is clear that if the water qualip/objectives ¯re included in ’Francisco’s wet weather dischar es_ .    . the ~rm,~ and .applied to Su
Th ¯ g " then the C,ty wall have ¯ SerK)uS �orn hznceiem.. .e.refore, the wet weather pomon of the BMP Stud,, ~r,,,.,,,.,.~ ... _.~._..__ .,._ ~ .....~ ~p~’ob~k _
po tanm of concern namely PAJ’Is, heavy meals, mad cysoide..

’deuUNcstio. or PoHum., Sourc~ i 2

g and Urban Fores B$CU , and the
mSSR~ .---- ~ .....: .....-, ...... t~ ( ... F) Bureau of Street and S~wer Remtr

process,      y has identd~ed two broad sou           ¯.S~o ..ndary. Tbe distinction between nrimarv and ..... ~ ,..= ~__�_ _Ja~,s_ ~_, ._pri~ _.mar~o aod

- y by addr~,s. ,rig .each of the vanous pathways by which the pollutants ma enter suxm

Primary Sources - These are materials or materLal uses which provide the first opportunity in anU

and tire wear)’, .....- ~,,, gw.asc, ann met¯s¯ tru-ougn tea~s, examust, metal corrosion,
waste disposal practices, and raw products exposed to storm water.

Secondary Sources - Some sources of pollutants, termed secondary sources, are difficult to
isolate and quantify. These include air-borne particulates and sediments which accumulate
throughout CCSF’s infrastructure (streets, catch b~sins, storage/transports, and low-flow sections"of sewerage system). Some primary sources become ~condary sources when they are noc
afforded direct entry into stormwater. For example, a]r-bome pollutants from automobile
exhaust may become associated with road dust panicules and eventually settle as sediments onto
streets and in catch basins. These sediments become ¯ source of pollutants in and of themselves
because they may adsorb a certain ¯mount of heavy metals and hydrocarbons under one set of
chemical conditions (e.g., pH), and release these pollutants later as a result of changing

’-.,conditions. ..~

L
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V
PO lu:nts or concern, including both general wet ~,~ather sources and commercial/industrial

"rsources. The primary sources of pollutants of concer~ during wet weather may be grouped into
L,

Selection orWet Weather BMPa for Study

As described in the Study Plan, the Optional BMPs wt~re selected from a list of BMPs developed
by other Bay Area municipalities. Best management t)ractices were determined to be mo~
effective if based on information specific to San Fra n,.’Isco, including pollu:nts of concern,
sources, and existing prognms. Therefore, a screenin.~ process was applied to the Optional BMP

r

ES-27
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----- VTABLE ES-13

t ~

O~ PRIMARY WET WEATHER SOURCES OF POLLUTANTS OF CONCERN
Pollutlnb               ~aerll                    Businesses with                         L

Oil and greas~
Tar shingles
Tires
Wood preservatives

Copper Algicides Auto Service/RepairBrake linings Electrical Equipment ManufacturingPaints/wood preservatives Metal FinishingVehicle metal �orrosion Paints/luks/P~ting

Batteries                  _Auto Send.Repair
Painu F.quipment RealllVehicle exhlusl

Printing/PublishtagCyaaogenic lmects Metal FinishingMicroorganisms SilverwareVehicle

Auto Service/Repair

Mercury PainU Printing/Paper Hanging Contractors

Wholesale ’
Local Tru~" ~’pment & Machinery
Auto Service/Repair

Zinc                     Atmospheric fallout           Auto Service/Repair
Galvanized iron and steel Commercial PrintingPaints Equipment RentalTires Local Trucking

Chromium Vehicle metal corrosion Auto Service/Repair
Metal Finishing

L
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V
list to determine if any best management practices should be added or dropped from theO
o6ginai list. The data considered in the selection were primarily qualitative. The stei~

L
followed in the selection process are outlined below.

Implementation z~ .............. "-,,; ~,- -~ ~..~ys existing-,,.,t-,,m ~r, JYgOb). The Optional BMPs were reviewed fo~
their ability to compliment the Mandated BMPs for the pollutants of �oncern

2. Data collection. The City gathered qualitative data on the Optional BMPs f’mm "
agenci~, supported by quantitative data which were easy to gather, reliable.
complete.

3. Data analysis. The information collected w~ discutsed with penonnel fm’m the
Bureau of Water Pollution Control (BWPH), the Depamnem of Public Health (DPH),
the Solid Waste Management Program (SWMP), and the inter-¯geacy BMP Review
Commiaee.

4. BMP selectio.. ~ on the screening process rand discussions with City
¯                 the City selected z,ve oest managemem practice¯ for f~rther

¯ mcludes the four Opt,onal BMPs from the rmit
add,uona] best IZZalzagemelzt mcti p~ .~. ............... pe _ as well as allr-- CO, _.,, m.Jwn ~n Im.Ci. I:aCll OZ these Ilve wett management practices ¯ . .
Program either by ¯dd~ssing ~i:~lur~tmgo..co.~mPI-e-m.e-a.’ __l~__.e~xts!!.g BMP implore¯¯ratios

b u,.;~;u~ mrmli~ OZ Ilia IlZeDtatiOn e.. " .... - ¯¯ ddre~ ¯ mum¯. ix¯ ( g, pubhc ¯geecy ¯cuo. veram nducatioa) to

DEVELOPMENT OF WL:’r WF.ATi.li~ BMI~

Having idemified the pollutants of concern, their sources, and wet weather BMPs,
following information was developed for each BMP:

¯ A clear definition and purix~e of the best management ix’actice is given.

"""~--~ ~7 u~ ,- me zorm o~ target ~ouree and/or implemeataUon mcdmd.
¯ A description of the pollutants of concern which the BMP address~.

¯ Existing conditions in San Francisco related to this BMP ¯re described. The best
management practice is evaluated in part by the need for the BMP and by its "fit"
with existing prog’am~

¯ Means of implementing the BMP are listed and deum’bnd.
¯ Cost and expected reduction information is provided (if ¯vaiiable).
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TABLE E~-|4

El - Educate re: Lhe environmental impacts which result from leaks and spills from
gasoline, fuel oil, and chemical tanks (above and below ground).

R e~ul~o~ C~u~ol

R! - Develop and im~lemem program to reduce the risk of toxic pollutam spills ~
commercial, industrial, and public facilitY,

P2.
Establish program to regulate ©ieaning of’ sewer ~nlets, catch basins, anddrainage chan~ls in areas where s~dime~ts and/or debris ~nd to accumulate.

P4- De.lop and implement 8n aggressivz ~eld pmoam to search for. detect, andcorrect situations which rainfall and/or runoH presently contact potential

EVALUATION OF WET WEATHER BMPs

Evaluation MetbodoJo~

BMpsnOn-econom|¢ �~term prevmusly desex’be4 and used for evaluating the dry weatherwas used to evaluate the wet weather BMPs. A ranking system was developed
consisting of thee possible values: "+’, "0", and ".’, defined as:

" "+" = Dam ¯ positive omcom 
¯ "0" = Insufficient dam to determine outcome or criteria not applicabie

For example, if data indicates that ¯ best management practice is particularly cost-effec~ve.,
that BMP would be valued ¯ .+. in the evaluation. Conversely, if data indicated that
implementation would be relatively expensive, the best management practice would receive
a value of "-’. Inconclusive data would yield a value of "0". Values of "+" and "-" were only
given when data was retatively conclusive, otherwise a value of "0" was recorded. For
ranJcing purposes, the values were assigned the following numerical scores:
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¯ "+" = 2 points

Each BMP was evaluated against each of the criteria and assigned one of’the three posaibiz

~el~UCS;eie’~ht.~l,.u.~...w.e~,.t_h__en..tallie_d usi.ng the numerical scores: Scores on Tier ! crite~m
_.. ~ ......,.~.~ .a?. ,cavity as ~ier ~’ criteria scores. Al~er U~e sco~ng, best ms

pracuces were ran.ca ,n order of decreasing final score. The higher the s~.ore, the ~igt~-men
priority a BMP is ~iven for implementation, Table ES-15 is an evaluation maL,~�
the scores assigned to each best management practice for the Tier I and Tier 2 criteria.

The scores for best management practices P4 and RI, as well as those k)r BMPs P6 and P2,
were very close. As discussed in section 8, these two pairs of" BMPs are closely linked,
may not be surprising that their scores are similar. The reason for their linkage is that the).
are designed to achieve the same ends using different but complementary means.

Recommended Wet Wearier BMPI

Based on the evaluation, the ranking of’ the BMPs and a recommendation is presented
Table F.,S-16. The BMPs are listed in order of.decressing overall benefit.

Cmt and SValuS

presented in Tables F.,S-17 and ~o, respectivesy, -sne total annual cost to implement the
recommended best ma_nsgement practices would be approzimately $200,000 per ear, One
lcklitionsl BERM staff pamon would be required to implement these BMPs. ~T~ BERM
inspector and the BSCUF operator are not expected to be new staff, instead, this staff
would be divided among the existing inspectors and opmmms.

Addiflo,ml R~�ommend~flone

~ _City _l_m.~.Llimited k~. wle~.ge.rega_.rdi.,n.g the concenuations or some of’ the ilmnm oruccru as mey ~rou I~ tile " . popass g! ~,tys storm water nmof.f collectson s tern I~y and
treatment at the Water Poilutson Control Plants (Wl~’Ps~ and/or di~eh,.,o,,
OCe..al). aaldl im rtaot iss              .        __-       .. .    ---~--..,-...v...._.,._ _ po ._ ue to resolve as wheth©r the pollu~anas of concern t~mtm,~ ~cuimenls Ire I Lelreat to water ou~li,v ~ .... ~. =m .~. ..... ---- .....
..~,~____ : ........ -, ....~. ,, ~,,,,~- u, m= pouumnts remain attachedm~aua~u~a, mcn’.aseo ¢ieal~lllg o! streets Ind ¢atdl bastDs may not be cost.effective~.
especially if. most of. the sediments travelling through the collection system end up in the grit
chambers at the WPCPs and then are disposed of at a landfill. However, if pollutants of
concern adsorbed to sediments are later released in significant amounts into runoff beeause
of changing chemical conditions, then minimizing the amount and the residence time or
sediments in the collection system may be an ef’f~-’tive pollution prevention strategy.

In order to evaluate the effectiveness of. wet weather BMPs P2 (Catch Basin ~eaning) and
P6 (Street Cleaning), a long-term sampling study designccl to gather meaningful quantitative
dam should be conducted. The resulting dam would be used to analyz~ the effectiveness of.
street and/or catch basin cleaning in reducing the concentrations of the pollutants of. concern
in the ove~ow discharges.
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SECTION I O

INTRODU(TTION L

of San Francisco (CCSF) has undertaken a proactive effort to reduce the level of toxicants entering
its sewer systems. This Best Management Practices Study was prepared by James M.
Montgomery, Consulting Engineers, inc. and Uribe & Associates for CCSFs Bureau of
EnvironmcntaJ Regtdation and Management (BERM).

STUDY OBJE~rlVES

Tbe principal objecdv~s of ~is study m~ iis~l below,                        ,

¯ Comply with San Francisco Bay Basin Regional Board .Or~r No. 90-093 r~iui~ng an
evaluation of the cost-effectiveness of amp~ementing cigm op~onai Best ~anagemcm
Pmc~ces (BlVlPs),

¯ /~m’mir~. C~F’..s, pri.m .ary �on.stimc.n.ts of �oncern by comparing the hismdc dischar~
�on¢©nu*auons warn cxmmg ano periling water quality limitations for San Francisco Bay
and the PaciEc Oce.an.

¯ Idendfy the probable sou~’es of C’CSFs constituents of concern and develop an ¢stima~ o/’
pollutant mass ioadings born indusmai. ~siclentiai, and commemiai dischm3e

r ~ource control BMIh m red.~ ~I~
meu" souree as possible.

¯  mn.irm w t, r mommcnded implement=ion me.u=, wouk 
reducdons of targeted pollmants to comply with effluent discharge lirnitadons wiflmut
installation of costly end.of.pipe neatmem facilities.

PROJECT BACKGROUND

CCSF operates and maintains a combined sewer overflow (CSO) system and dx~e treatment
facilities (Southeast Water Pollution Control Plant, Richmond-Sunset Water Pollution
Plan~, and North Point) to handle its wastewater and wet weather flows. The Richmond.Sunset
Water Pollution Control Plant (RSWPC.P) provides primary neatment for an average dry ~
flow of 22 million gallons per day (mgd). After primary neatment, the effluent is discharged to
Pacific Ocean through a 4.5 mile long ocean outfall. Currently, CCSF is consu’ucting d~ new
Oceans~de Water Pollunon Conu’ol Plant, whlch is expected to be operational in 1994. When
operational, the new Oceanside facility will neat aJI the flows currendy routed to the RSWI~2P.
The Southeast Water Pollution Conu’ol Plant (SEWPCP) provides primary and secondary
treatment for a design ADWF of 85 mgd. The secondary effluent is discharged to San Francisco
Bay through a deep water outfall at Pier 80 (Army Street terminal).

During dry weather, all wastewater flows are treated at RSWPCP and SEWPCP prior to discharge
at their respective outfalIs. During wet weather, when the combined sewage and stormwater
exceed the capacities of the treatment and sever transport facilities, overflows are discharged to
shaJJow water, near-shore locations. Overflows from the RSWPCP service area are discharged via
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8 shoreline stations. Overflows from SEWPCP service a,rea axe disch~ged to lslais Creek via ¯

~]    Onero- shore ouffall at Quint Street.

RSWPCP received a revised NPDES permil (EPA Permil No. CA003768 I/Regional Board On:leT
No. 90-093) to operate. Among the new permit conditions, CCSF was required ~o implement ten
best management practices (BMPs), to study the cost-effectiveness of implementing eight other
BMPs suggested by the Regional Board, and to investigate additional measures to minimize the
amount of pollutants in the wet weather overflows.

The eighteen BMPs identified by the Regional Board for implementation or further evaluation
educational, regulatory, and public agency source control measures designed to minimize the
~mount of polluta’nts from entering the waste streams. On October I, 1990, CCSF sul~mined an
Implementation Plan for the ten BMPs required by the Regional Board. These ten BMP~ ~re
referenced in this report as the "Mandated BMPs." An annual repor~ has since been submitted in
August 1991.

A study plan Io evaluate the eight additional BMPs (referenced ~s "Optional BIVIPs" m this
was submitted to the Regional Board on F-" ...... " ....... " ".

~;u=u.,,¥ ly~,t, lne stuoy plan oescribe, d themethodology to evaluate these BMPs and a schedule for the evaluation process. This report h
being submitted m the Regional Boan~ in compliance with ~ study plan schedule. It ineind~ an.evalu~uon of the BMPs ~ recommendanons for ~dditional implementation me.~sures.

The eighmen BMPs wer~ originally imended ,o focus on wet we,her overflows in the RSWlK.,p [] 2
service ~rea. However, subsequent developments h~ve caused CCSF to expand the scope of ~his
evaluation to include both wet and dry weather flows for the entire CCSF service ~ Fint, in
October 1.991: ¯ Regional Board order (Order No. 91-153) was issued to im iement interim
me~sm’es lot me wet weather overflows at Islals Creek "n,,,,. ;.,.-. .......... P. __ ’

co trol acnvmes and stormwater BMPs fo- "-- e~,,,,,.~-, ..... ~
decided m implement ~he ~ppropriate BlVlP~ for ~he entire service ~

,-,r,+ P~,,.. us.._ ,_. ,~ .,__ "_ u~. yl-:o ~,.,~. am,,,~,,;u m response IO me IViS7 Amendment
¯ ffects the ........... P , e ~’nc~osed Bays and ~stua~ies Plan ~B~P)~,--wr~,- mscnarge. £ne RSWPCP disch~,rge is already regulated by the Oce~
m~d is no~ dir~cdy ~ffe,~ed by either newly Mopted ~

A major element of these state-wide water quality �on~ol plans is ~he ~option of numerical ~
quality objectives for toxic substances mandated by the Clean Water Act. Section 303 (c) (2) (’B)
of the Clean Water Act r~uires the State to adopt water quality criteria for the Section 307 (a)
priority pollutants for which EPA has published criteria. For 10 u’ace metals ~nd 30 organic
compounds, the EBEP adopted the EPA criteria to protect aquatic life and human health. The
Board is currently revising the EBEP to include numerical objectives for the other compounds on
EPA’s Section 307 list. Of the compounds currently on and being included in the EBEP, the
metals and cyanide objectives would have the greatest impacts on SEWPCP.

In December 1991, the Regional Board revised the San Francisco Bay Basin Plan to include the
provisions of the state water quality plans and to establish effluent limits based on the numerical
water quality objectives. The Basin Plan has not yet been approved by the SWRCB. However.
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~hx~:~n_u.m~ri ,c~l l!mi~ establ!s.hcd i.n the Basin Plan a~ unlikely to change prior to approval, andcma to ~ mcorporateo into tr~ SEWi~P NPDES permit at its next renewal in Jun~ 1994.

extent possible. Dischargers m’e

1
eu unto ^pnt lwo to unplement these measures andevaluate their effectiveness. The utilization of B~,tPs to comply with these n=w efTlucnt limits is

similar to the approach for the wet weather overflows. Therefor=, CCSF expanded the Scol~ of
this study to include an evaluation of B~s to reduce specif’~� pollutants of concern in the dry

2weather flows.

CCSF retained two consultants to prepare this r~port. James M. Montgomery, Consulting
Engineers, Inc. (JMM) was retained to evaluate BMPs relating to dry weather flows and
compliance with the new Basin Plan limits. Uribe & Associates (’U&A) was r~tained to evaluate
Birds relating to wet weather overflows. The r=suhs and recommendations of both the dry
weather and wet weather programs are described together in this report in order to consolidate the
information and to present a unifi~ and �ob=sire program.

REPORT ORGANIZATION

’..., Following this introduction, Sections :2 and 3 of this report provide addmonal tm
:. 1 infonna~on relevant to this source con’---’ ....’.--.~ ............ ’ ". ckground: -,,, ,~-=~,,on shiny. ~ecuon .~ oescnues u~ existing CX:3F

2
wastewater service area conditions, including descriptions or" th= drainage basins and was=water
trcaunent facilities, and t discussion of the influent and ca’fluent flows and llutant 1o
obs~ved at thes~ facilities Secd^n ’~ .~----’,.- ............. ~o       adings

of, disp:rsmg ~Jucational information vital to source �onu~d ¢ff~.

uun q o=scnt~s me u~4~’ sc~ecuon process, which was based on a mass balance analysis of’
identified CCSF problem constituents, and extensive information collection efforts. Section S
presents a derailed discussion of each of the selected BMPs. Section 6 presents an evaluation and
ranking or" me dry weather BIvIPs on the basis of �ost-ct’fectiv©ness and I 1 non-economic
evaluation criteria. Similarly, Sections 7 through 9 present the selection, development, and
evaluation o~ d~ wet weather Blvll)s.

Finally, Appendices A through F contain the literature refer=rices, background matm-ials, and
"! supplemenuu-y information utilized during the B]V[P Study effort. The applicability of these

supplementary materials is refer=need within the text of this report.                                        ,
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V
percent), of the Bayside flow. The rcmaining 41 percent of the Bayside flow (approximately 2~_~           ~1
mgd) is estimated to he ~sidendal flow.                                               il

approximately 16.6 mgd in 1991, This flow currently enters the Richmond-Sunset WPI~P for
primary weatment prior to discharge via the 4.5 mile-long Southwest Ocean Outfall ~o the Pl~ific

2Ocean. This flow will soon be diverted to the new Oceanside Treatment Plant, ~heduled for
completion in 1994, which will replace the Richmond-Sunset Plant and provide secondary
treatment prior to discharge out the same outfalL

Wastewater generated in this drainage area is principally residential flow. Based on a residential
population of approximately 228,000, the residential flow is estimated to be ! 1.4 mgd,’ or 69
percent of the total influent flow into the RSWPCP. Only ten regulated $1Us (all hospitals) am
located in the Westside basin, contributing less than 4 percent (0.6 mgd) of the influent flow.
(CCSF 1992) A review of the June 1990 City zoning maps indicated that the commercial zones in
this area ire mostly limited to neighborhood commercial businesses and fast food restaurants.
These businesses contribute an estimated 4.6 mgd (28 percent) of the RSWPCP influent.

REVIEW OF CCSF WASTEWATER TREATMENT PLANTS

¯ ,.,turn& my wcamcr �orto~tlons, wastewater flows ~’~ Ir~led st tb0
Southeast Water Pollution Control Plant ($EWPCP) and the Richmond-Sunset Water Pollutiom
Conu’ol Plant (RSWPCP). A new Oceanside facility, currently under consmacrlon, will repl~ce li~
RSWPCP in 1994. Wet weather flows in excess ofclry weather uea~rnent capacities are ueaml at
~he North Point wet weather treatment facility. Each of these facilities are described below aloe|
with a cLiscussion of CCSFs staged response to increasing wet weath~- flow levels.

Southeast Water Pollution Control Plant (SEWPCP)

The SEWPCP is located near Hunters Point in the southeast section of CC~F (See Figure 2-I).
The largest dry weather ueatment plant in CCSF, the SEWPCP provides primary and secondm’y
treatment for a design dry weather capacity or" 85 mgd. During wet weather, the plxnt can provide
primary treatment for a maximum flow rate or" 210 mgd. In addition to serving CCSF, this plant
ueats flows from the Bayshore Sanitary District, Guadalupe Valley Municipal Improvement
District, and a portion of the North San Marco County Sanitation Disu’i~

The SEWPCP primary treatment process u’ain consists of screening, grit removal, and
sec[imentation. Following these steps, secondary treatment consists of a high purity oxygen
activated sludge system followed by final clarification and effluent disinfection.with sodium
hypochlorite (chlorination) and sodium bisulfite (dechlorination). $1udge aeatment consists of
dissolved air flotation (DAF) thickening, anaerobic digestion, chemical conditioning, and
cenu’ifuge dewatering. Figure 2-2 presents a schematic flow diagram of the treatment processes
a~l the major recyclc saeams at the SEWPCP.
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¯ Storage in the Storage/Transports. Up to 193 million gallons of combined sewage

Land storm water is stored in these structures and in the sewer lines for later treatment.

u’catment within the storage/transport structure.

¯ Shoreline Discharge from Storage/Transport Structures. When all storage
elements are full and rain continues, shoreline discharge occurs. This discharge consists of
approximately 6 pen:ent sewage and 94 percent stormwater, and has received flow-tlu’ough
t~eatment in the storageltranspons. This flow-through treatment incorporates weirs and
decant structures to minimize the suspended solids and floatable materials passing to the
Bay or ocean.

INFLUENT FLOW CHARACTERISTICS

Although the zoning characteristics of the two drainage basins differ considerably, with the
Wesmde drainage handling the bulk of the industrial and �ommemial flow. the composition of the
influent wastewaters st the two u,,atment facilities is fairly similar. Table 2-1 lists the average 1991
�oncenu’ations of nine heavy metals and cyanide contained in the influent wastestr~ams of the
SEW’iN~ and RSWPCP facilieies. No cyanide data w~re available from the RSWIN2P facility.

Based on approximately 25 data points taken at each facility during 1991. less than a fifty
tdifference in the influent concentrations was observed for each of the nine metals at t~-~

faciLi,es. Arsenic and mercury concentrations were particularly comparable, with only a 3 and 7

~,~ r~r, .gety oue to me greater tnousmal and commercial contributions of these n~mJs.
Chromium, nickel and cadmium �oncenwations at RSWPCP ~e slightly higher than at SEW’PC]a.
This Ls somewhat unexpected given the lower �ommemial and indusu’ial flows in the We.stskk
drtmage basin. However, the differences between the ~ctual values k’~ gglatively minor and may
not be statistically ~ignificant.

The influent concentrations of the nine metals observed at the RSWPC’P and SEWPCP facilities
during 1991 demonstnte a similar m:nd. in generaJ, the two influents are fairly similar in umns of
both average concentration and degree of variability throughout the year. Overall, the SEWPCP
infiuent concentrations tend to be slightly higher and ar~ characterized by more variability for ti~
metaJs typically associated with commercial and industrial activity, such as silver, nickel, and lead.
The data plots used for this comparison are contained in Appendix E for refen.-,nce.

EFFLUENT DISCHARGE REQUIREMENTS

Wast~water discharges from the Bayside and Westside treatment facilities described shove az~
n:qui.r~ to meet the numericaJ effluent limitations contained in their respecf~ve National PoUutant
D~scha.rge Elimination System (NPDES) permits. Permit limitations are developed and enforced
by the San Francisco Bay Regional Water Quality Control Board in consideration of the objectives
and beneficial uses of the receiving waters. NPDES permits for Bay discharges from the
SE’V,’PCP a~ regulated in accordance with the San Francisco Bay Basin Plan (Basin Plan), while
ocean discharges f~om the RSWPCP a~ subject to the California Ocean Plan.
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Table 2-2 presents ~he NPDF..S effluent disch,~ge re<luirements for c(msdmcnts oT concern from d~ ~
O

SEWlC~P and [he RSWP(:P/OWP(::p outfalls. The Bay dischxrlze limits were proposed bv the L
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TABLE 2.2 O

Basin Ptan Octan Discharge
£111uen! Limits (a) Ellluen! Limits (b)

Daily 6-month ’ Dail.y
2Average Median MaximumParameter (j~/L) (~g/L)

Arsenic 3~0 388 2236 "Cadmium 92 77
Chromium (VI) ~4X) I $4Copper 17 79 772l.,eM :~3 154 616M.cmury O~ I (�) 3 12Nickel 65 38~ I~0

; Silver 23 42 203Zinc 840 932 :$:S:S2
2

Cyanklo 10 7"/ ~0~PAHs 0.3! (�) - 0.(~

(a) Limits will be implemented in 1994.
(b) Based on J,n¢ 20. 1990 updated was~ dJscha..3e requ|r~menLs for

Oce~sicle neannent facii~ ~nd so, thwest ocean ouffaJL
(�)/.3mit applies to d~e ~)-day average �oncenn’adon.
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The approximate numbers of interviews conducled in Chinese and Spanish were, respectively, 61

[~ L(10%1 and 25 (4%). These were interviews that almost certainly would have ,l~,cn missed if,the

Sampling Error

Given a total sample size of 602, the estimaicd sampling error for percentages is plus or minus 4~
at the 95% confidence level This means thai we can be 95% sure th¯� all San Francisco
h.°u.sehol.ds.wouldpn:x:luccresponscs,osurvey uestion w" "~ot me statistacs for the total sam-it ...... _-_ q. ,S lth~n plus or minus 4 Dercents~-
~on-samnline e,’,’.’,,- ,~--. --:-,~ ,~.~,~., ~u nero. 3amptmg errors ~ I,,..... ,-__ _’__ .

mistakes, etc.. were minimized b)’ means of extensive . ¯           .
,.-u,ng, non-response bias, dat~

numerous �~llbacks, t’orei~n lan~,. ¯ ¯ ¯ _ pre le.stmg of. �.he qnest,on.aire insl~’umenl..    o age ,merv~cw~ng. ~nd quahty conm)i supervision.
Compuisons of smnple sc¯tiscics with 1990 Census dat¯ for San Francisco indic¯~e tha! sam
respondents ~re demographically ~Present¯iive of th ’ ’ ¯ .For e.m-le 4S s  pul=,on :n ,e ms or

,,.,,u ~cpun©o m me IvVU ~ensus. Also,sample respondents ¯re homeowners and 65% ¯re              ¯
o.w~. er/renter ratio of 35/65 reenned ; -,-,     _..~ncers’ These_ figures ex¯cdy m    the
wn:te ~md 45~ zre non-whi,,- ~.:- ,_..m ,.,. ,990 Ce.n,u~. Further, 5~% of samnle m,,~,,~,ch
Asians -.,-~ "-~ .... -., ,,� ~,[mr ~q’oup includin~ 6~ *~--- - .... ;-_-.-.r-..,,-.,,.,
non-white, the latter incl-,~;-- ,, ~;" 2~’- ’."~’’~-u’© ~,:,u ~ensus fixures ~re 47~ ,,~,’~,."-~-J ::-"

¯ -=,.,u~. ~o’~ ^slim, ¯rid less
] % ocher or unknown. Since the raci¯i/ethnic bre¯kdown for the sample is based on Iduh
respondents while Ihe Census figures ~re for th~ to..la.l.popul¯tion, and since lhe �oral popul~tiorl
includes higher Proportions of non-whites among
�omposir;on of s~nple respondents is vet), similar ~:st~a~t :~ ~’~n¯~_rsCn~°n; F~d~e,,TM_ ~.~� the ~ci~A~thaic

To ~/iow ¯ breakdown of survey results by geo~q’~phic ~ s~m le res
one of six (consolidated) Pacific Bell ............ P    pondents were coded in

the ~-�oml~ying legend. .- ,a ,,~,~-uumo~as located w~thtn each ¯re¯ ~re ~-~o~ in

The raw counts and Pereentages obtained for e~ch question asked in the survey m’e provided in the
Appendix ~long wi~ the complete text of" the qucsaonnaire itself. In this main report we provide an
overview of the survey resuhs and summarize the findings of crosstabulations and logistic
regression analyses under the following he¯dings: (1) use and perceived risk of household toxic
m¯teria/s; (2) levels of environmental awareness; (3) disposal practices; (4) willingness to pay for
disposal services and educational Programs; (5) perceived sources of water pollution in $~n
Francisco; (6) sources of news and information about environmental issues and Problems; (’7)
neighborhood differences in survey response, and (8) implications of the survey results for
educational prog~’arnming and targeting strategies.

Before .discussing those findings, however, it is neces    to    "
regression and of the odds-ratios it nrodu ........ .’s._s~.. pr’o.v~d.e a b__~efexpl~nation oflo~,isticr    ,.,.~ ,,~ uu~pu~ ~or anasys~s. ( ~ I~e reader who is fm~ilim.with these methods can skip directly co the next section.)
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A I~ole on Logistic Regression and Odds-Ratios
O

Logistic regression is a powerful statistical method that allows one to measure the separate and

L

A major advantage of" logistic regression over standan:l two-va.,’iable cross-tabulation is that it
allows multivaz~ate analysis with hgorous statistical controls. Thus the effects of a given factor
(e.g., homeownership) on opinion or behavior can be estimated from the data while statistically
controlling for the potentially confounding effects of other factors (�.g., race, gender, age,
income). For example, consider the possible confounding effects of race on an analysis of the
relationship between house paint use and homeownership. Cross-tabulations might show (a) d~
whites are more likely than nonwhites to use house paint, and (b) that homeowners ~re more likely
than renters to use house paint. If the cross-tabulation analysis also shows (c) that whites ~je more
likely than nonwhites to be homeowners, it could be that racial differences are only indirecdy
linked to vaxialJons in house paint use as a result of the links between race and homeowncrsh~p
between homeownership and house paint use. In other words, whites tend to be homeowners, and
homeowners tend to use house paint, thus interpreting the relationship between race and house
paint use. But it could also be that race has a direct effect .on house .paint use separate from its
redirect effect via homeownership. C~ss-mbulation analysis ts an unwteidy tool for sorting out lee
sepal, te effects of race and homcownership in this example. Multivariate logistic regression is
superior to cross-tabulation because it allows estimation of the independent direct effects of many
different factors simul~anonusly.

One measure of effect that can be estimated Ex)m survey data using Iogisdc regression is the "odds-
ratio." Analogous to betting odds at the race track, the odds that something will happen
calculated simply by dividing the probability (P) that it will happen by the probabilipa, (I-P) that iz
will not happen. For example, if there is a 20% probability that John Q Resident uses house pair, t
and an 80% probability that he does not, the odds that he uses house paint are .25 (i.e.,
,-.2/.g - .25). In the case of dichotomous variables such as gender (female/male) or housing tenure
(own/rent), the odd~-rotio is simply the ratio of the odds that a member of one group (e.g.,
females) does something to the odds that a member of the complementary group (i.e., males) does
that same thing. For example, if the odds that females use house paint are .25 and if the odds that
males use house paint also ate .2:5, then the odds-ratio for females (versus males) is .251.2~ -
1.00. In other words, the odds are exactly the same for females as for males, i.e., there is no
�orreladou between house paint use and gender. An odds-ra~io less than I.tX) would indicate (in
this example) that females are less likely than males to use house paint. An odds-ratio greater lean
1.00 would indicate that females arc more likely than males to use house painL

If the iogisdc regression model includes several predictors simultaneously (e.g., gender and race
and housing tenure), the odds-ratio estimated for a given predictor is statistically adjusted for the
possible confounding effects of other predictors in the model, in such a multivariate logistic
regression, for example, an odds-ratio of 2.00 for the predictor "female" would indicate that
females axe twice as likely as males to use house paint whether they are white or non-white,
homeowners or renters.

Since the odds-ratios reported below sre estimated f~om sample survey data, sampling error must
be taken into account when evaluating their statistical significance. The so-called "null hypothesis"
is that the (unknown) odds-ratio for a given predictor for all households in the survey populado~ is
1.00 and that a sample odds-ratio different from 1.00 merely reflects the luck of the draw. Only if
p <.10 for the sample odds-ratio can we reject the null hypothesis. In what follows, odds.ratios
that appear with an asterisk (*) az~ considered statistically significant at the p < .10 level. In non-
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technical terms, an asterisk means there is less than a 10% chance that an odds-ratio of that
magnitude could have been obtained for a sample of this size drawn randomly from a population of
households in which the odds-ratio is in fact i.00. Although the odds-ratio reported for some

USE AND PERCEIVED RISK OF HOUSEHOLD TOXIC MATERIALS

As shown in Figure 3-1, the toxic materials most commonly found in San Francisco households
are nail polish removers (51% of households), motor oil (47%). drain cleaners (47%). lad house
paint (42%). I..~ast common are root eradicators (3%) and chemicals for photography (3%). Given
the potent toxicity of photographic chemicals, it is worth noting that even this small incklea~ of
household use can produce a large problem of waste management when aggregated over all San
Francisco households. For example, although only 3.3% of sample households (20 rcspoaclents)
reported use of photographic chemicals, that same proportion multiplied by San Francisco’s
305,584 households yields an estimated aggregate total of 10,084 household users of such
.chemical_s: .Placin.g 95.% confidence intervals around that estimate, we can be very confidsnt that It
least .%.sUO housenolds use such chemicals and possibly as many as 14,900.

What types of San Franciscans are most likely to use each of these household toxic products and
materials? Here and throughout this report we systematically examine the impacts of seven
different sociodemographic factors in shaping patterns of product use and perceptions of health
risk. These factors are: gender, age, housing tenure (owner/renter status), education, income, race,
and area of residence. (One additional factor we considered, length of residence, is strongly
correlated with respondents" age and so was dropped from analysis.) The respondent’s area of
residence is an important predictor of some practices and opinions, and we discuss these findings
~a_t di_f_,fe_~n.t places in ~.tex.!..and in the next to last se.ction of this rtporL On the whole, however,
gcw significant geograp~ltC aqlerences were observed In our sm’vey findings.

Table 3-1 summarizes the t~sults of a multivariate logistic regression analysis of reported levels of
use of household toxic products and materials.

A, shown in Table 3-l, the use level predictors analyzed are gender (female-l, male=0), age (40+
years-1, less than 40=0). housing tenure (owner=l, renter=O), education (college degree or
graduate work-l, high school or some college=0), income ($40.000 or more-l, less than
$40,000=O), and race (each non-white race [African American, Latino, Asian, and Other] also
measured by so-called "dummy" variables .. i.e., those measured as 0 or 1). This same let of
predictor variables will be used repeatedly in the analyses that follow here and throughout the text.

To illustrate how to "read" the odds-ratios pn:)duced by the logistic reg~ssion analysis, look at the
row for "Motor Oil" use. Reading across the row of numbers, females are about seven-tenths as
likely as men (odds-ratio=.71) to report using motor oil; older respondents are about one-third as
likely as younger respondents (odds-ratio=.37) to report using motor oil; and home owners are
nearly twice as likely as renters (odds-ratio=l.79) to report using motor oil. These are the only
odds-ratios shown for motor oil use that are statistically significant (i.e., are unlikely to be the
result of sampling variation). These estimated effects of gender, age, and housing tenure on motor
oil use are statistically adjusted for the possible confounding effects of otber variables in the model.
Thus we can be confdent in this case that the odds-ratio for "40+ years" is not merely masking the
effects of some other variable, such as race, For any race, for any gender, for any housing tenure,
the estimated odds-ratio for respondents who are "40+ years" remains .37 in this case. With this
discussion as background, we turn now to interpret the results of Table 3-1.
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TABLE 3-I: Reported Use of Various Household Pmduels During Last Y~ar. Estimated Odds-Ratio~ Showing Relative
xl lhata Survey Respondent or Specif~l Type U~d a Pmduc~ During La~ Year¯

PREDICI~)RS:                                                                     ~
40 Home ~.oik~ Hisp- Pseudo-PRODUC’I’$ Female Years+ Owner Degtee¢. $40K÷ ank: Black Asian ( R2

Pesticides .78 !.07 1.80 * .$6 I.! I .59 .98 !.66 * .036Wcedkillers .38 * 2.40 * 2.25 * 1.59 !.07 2.49 (drop) 5.08 * (t! .14 IYard Fertilizers .93 !.25 4. I0 * .50 * 1.27 !.69 .73 ! .28 .102Root Eradicators .63 .79 .60 .65 2.29 6.07 * 6.41 4.64 (¢ .082Solvents .46 * .95 3.77 * i.25 1.31 1.41 .59 .46 * .098llouse Paint .52 * .95 3.7~ * .g6 1.03 1.40 .~51 .49 * .082Motor Oil .71 * .37 * 1.79 * .74 1.38 .92 1.13 1.30 .058Antifreeze .69 .58 1.61 .g5 I.g0 I.! ! I.~2 1.24 .044Metal Polish !.36 1.90 * 2.1 i * 1.01 1.15 .61 .13 * .30 * .100Nail Polish Rein. 3.15 * .71 !.81 * .77 !.32 !.23 I.!:5 1.15 .072Drain Cleaners !.21 .74 !.22 1.65 * .go 2.10 * 1.30 .89 .023Photo Chemicals .25 * .42 2.08 .77 .76 .43     (drop) .60 (t. .069Art I~lalefials .72 .74 !.29 1.69 * 1.27 1.00 (drop) .72 .028
aNote: The general model tested is Prob | Y - "Yes, used" |,

ll(l~exp(-(XB))), where Y - estimated probability ondentreported using mentioned product during the last year, X is ¯ veclor of dummy variable predictors, and B is avt
ogistic....... meth..o~.on samp.l¢ survey _data. Entries are estimated

"_’’’"S "’~ "’~""~ ma~ mcmocrs OI ¯ specil~eo gn)up (� L, females) reoon     "relative Io Iflat of a reference L’~Oun (~- ¯ ---~--" --- --" .......... "-- . . - r ---ed us,ng the me       ,roducto- r .--o., ’"’~n. nn ~uus-ralIo of I U molcates that t ’ " "group are equal The odds "os s~, ...... ,._ ,. ....... .._ I~. relative I,kchhoods of Rrou ~rence
lower income, Hispanics vs. Whites- Blsek~ v. ~oJ.:.~ ._’;__m_. _a~__s:~ .°e_r ~ .younger, home owners vs. renlers, hil me vs........... ,,,~, nsmns vs. winces. ~lher KaCeS vS. Whites. The odds-ratios

! _e~__~__l~__ ~.�.s!,m.ated odds-ratios a~ s~atistically adjuslc:d for lee effects or all, es (the
lictors.ooc[s Suuuncss-o~-m. sample n - 439 For som~       cena"    ¯total numbcn using die product, making esdmalion impossible.     "       products, i11 i~d~tors are drOpl      ) small

¯ p<.10





V
Wtth .a. focus on stans..c.ally stgmficant predictors.
more likely to use ~ ~ see tn Table :3-1 t.hat: (l) Homeowners are

likely than males to use ~, older respondents more likely than younger ones,            L
than are renters, and Asians more than Whites. (2) Females are less

~V.gl~, ~omeowners are nearly tour umcs as likely ~s renters to use lesspro~ucts, ana Astans~u~nate about half as likely as Whites to use them. (6) Females also ~re much    likely than males to
use house paint, homeowner= arc much more likely than renters, and Asians ~ less lg=ely
Whites. (7~ As~seussed in the example above, females &re less likely than males to use l~3gr~j~.
older rtspondents much less li~ely than younger ones. and homeowner~ more likely todo so that
renters. (8) No statistically significant predictor is found for antifreeze u     "    "
that patterns of antifreese use are ve,.v ¯ � ..... ~. .... ,. .......... se, whtch might lu test

-a diffu...,,,v-$.uut art social ClaSseS, rlc~s, eg. (’9)respondents ~ more likely than younger ones to use metal oolish, borneo    s
and Blacks, Asians, and Other Races much less likely to do so than ~ite~. more than gente_~

(10) Females aveabout three times more likely than males to use nail nolish, homeowners nearly twice as likely
~n!ers, ~�l there are no other predictors. (I i) College-educated respondents are more likely to
I~:gJ~dgg~g~ than are the non-college.educated, and Hispanics more than Whites. (12) Femalej
~r~ about one-fourth as likely as males to use ohotochemical,h and that is the only significant
predictor. (i:3) College-educated respondents ~ more likely than the non.�
report using ~, Reviewin theR findin                _ ~llege-edu~ated tog gs as a whole, we se= that gender,tenure, and Asian race are the most consistent predictors, followed by a ¯ and      ¯
Interestingly, income �fifferences ~re a �onsm~ntly poor predictor of u~ of th~ prod~ug~

that ,,,g stages gor storage or workshops: Tabte :3-2 ,,rovid -,,-g .... or
r eS ,.v,,,~. lli~w~i’~ i’TOII3 oursample survey data. Maintaining a yard or gl~den Ippelrs to he linked to g1~at~r tlS~ Of

wc~cikillen, yard fertilizers, nx)t eradicators, house paint, motor oil, antih’t~z~, and m¢~tl
Hiving i giri~ that is used for storage is linked to k’~.ater use of yard femlizen, solv¢n~ ~
paint, motor oil, In,freeze, racial polish, and nail polish remover. Garage owners who say
l~se their" ginlge as i workshop ire mo~ likely than those who do nm to mike g~ate~
.~,o,i.v~n_~, _p~_.i_nt,.oi~l, .antifreeze: nail .polish remove’, and in materials. It should be no~d bore ~
..~ uli~ ~LS O! llnOlngs ~ OOuno Io be linked to homeown~rship: 88% of homeowners
|irages �ompm-’~d to only :31% of renters, and 8|S of homeowners have yarcLs and
compared to only 49~ of renters. {interestingly, ~ with ganges ire neatly as likely
homeowners with garages to us~ them as workshops: 23~, ver=u: 26’~.)

Figure 3-2 shows the variation Imong respondenLs in ISsessing the health risks associated with
product use. Survey respondents perceived that "gTtat risk" was associated most with so|v~nLs
{49%}, drain cleaners {46%}, pesticides {44%}. and weed killers {38%}. Figure 3-2 also

~ ..70 u~ the toga! sample perceived ¯ "gre~t"risk in using motor oil, 24% admitted they simply did not know what the risks mi ht
~.!~se__o.f,ri_’.sks as.s.o~, iated, with photographic chemicals, fully 41% of sam-le .g--.Z,,,
u~u not Know. Aimougn onty 29% of the total satanic said th,’ ~-~, ..... -r--_:-.-[_.-:,.-. .... .-~u
4 ] % if the "don’t knows" a~ excluded from the cag’ulations.
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TABLE 3-2: P=rcen~ages of Survey Respondents Reporting Use O~" Mentioned Product During ~
O

"La’ s~’Y" -e~’B’r°ken D~’ ~n "b’Y P°sse’ssi"°n/Us~" "°f (’l) G "’a~le" n’ °’r Yard’ (2) Garage
-" L



Table 3-3 summarizes inf.ormation from our survey about perceptions of" health risks associated
wid~ different household toxic products. Regarding each product, respondents were asked whether
they thought it posed a very slight, moderate or          ¯
-~.-:..a ~.._ ,..:..: ........ , great health risk. Table :3-3 shows the . ¯...... -~ .......i. ,. ,..,. . odds ratios

r
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mm a 3urv~y Reqx~r~m o~Snee;r,,.,z "r.... ~, ~: ..... ~ ~ . ~-~ a~wmg Ke~;       .lih~
.... ¯ ~ -~ ~ ~ a ~ m ~y a "Slier" ~th ~

~]~S:                                                                        ~

His~                               P~ud~PRODU~S ~ Yem+ ~ ~ ~0K+ ~ B~ A~ ( R2
~slicides .59 * 1.59 1.83 * .~ .73 .99 ! .02 2.06 * .0~4We~ille~ .57 * 1.02 1.59 1.30 !.29 I.~ !.74 !.64 .032Y~ Fenili~ .64 * .8~ I.~ .98 !.~ ¯ 1.55 .71 1.22 .025R~I ~lm .49 * .63 1.70 I.l~ * I.OS !.~0 1.67 1.84 ¯ .048Solvems 1.07 1.05 1.55 1.65 .48 * 2.~ .99 !.69 .033llou~ Painl .78 .95 1.58 ¯ .96 .68 1.05 .73 !.15 .015Mo~ Oil .53 * 1.42 .77 1.39 1.22 .53 .44 .93 .038AnS~ez= .55 * .85 1.20 1.07 1.10 .89 .80 .74 .020Melal Polish 1.01 1.12 1.48 1.12 1.16 .83 .87 .77 .01~Nail Polish Rein. !.22 1.03 !.15 1.31 1.47 * 1.2~ 1.28 1.2R~ain Clca~n .67 .82 1.44 1.41 .53 * .87 1.82 !.87 * .036

.017~o ~em~als      .67     .82     .44     !.19     .86     .97       .84      1.85 *

.024An Male~s .7 ! .~7 !.40 1.37 1.47 .29 .49 i .~ .043
nNol~: ~ gcnc~l m~el iesled is ~b [ Y - "Slighl Ri~" ], I~l~x~B))), w~R y ~ eslima~ pmbabilhy Ihal

m willass~ia~� a s~cified p~ucl wilh ~ly ~ slighl ~ahh ~sk, X is a ~ofdummy v~abl¢ ~iclm, and B is a ~

~" s cm~mazmcm~n~a~i[~ (e f~a~s w .... i~ for
a ~fe~ ~- (� -. males" An ................. P .~ ) dl ~ a sh~ risk n

d. ~

me,u~, z~ m~rz I~l~-fiL Smp~, - 4~. ~1 ~ ~blm. ,~R2

*p<.10



TABLE 3-4: Perception of Risk Associaml wilh ~
Iha! ¯ Survey Vlflom Household Products. Eslimled Odds-Ratios Showing Rcl:

iihoodPred~s.¯ Rcsponden! of Specified T~I~ will Answer "Don’l Know" wkn Asked Io Assess Ih~
isks of

PREDICTORS:                                                                  --’---
40    llonm Colle~           Hisp-                               Pseudo-

PRODUCTS Feml~ Yean÷ Owner 13eBree+ :~�IOK+ anic Black Asian ( R2
I~sticidcs 1.40 .9g 3.05 * .82 .38 * 1.26 1.04 3.80 * .130Wc~killers 1.27 !.79 * .92 .76 .52 * 1.94 1.75 2.85 * .085
Yawl Fenili~,,r~ 1.02 2.00 * .93 .87 .42 * !. ! g 1.97 2.0 i * .070Root Eradicator~ 1.34 !.59 * .92 .$9 .94 1.19 1.35 1.50 .022Solvents 1.57 2.23 * 1.45 .57 .30 * 1.06 1.01 2.64 * . ! 35tlouse Paint !.63 * 2.03 * I. I0 .71 .57 * .79 .38 !.30 .057Motor Oil 1.72 * 2.65 * 1.39 .$1 .57" .99 1.55 1.15 .0~0Antifreeze 2.29 ’ 3.51 * 1.32 .69 .43" 1.74 1.30 2.52 * .154Metal Polish i.37 1.45 1.49 .89 .59" .68 .58 1.48 .043Nail Polish Rein. .71 i.411 !.48 I. I 0 .65 .45 .96 2.14 * .052Drain C?leaner~ 2.01 * 1.55 1.33 .96 .42" ~.05 .24 2.22" .087Photo Chemicals 1.33 1.311 1.45 .72 .118 1.01 .61 .97 .022An Materi|,ls I. 19 2.011 * 1.42 .98 .411" !.59 1.69 2.99" .089

"Note: The 8¢ne~l m~l ms=ed it ~b { Y - "~’1 Kin," }. II(l~x~.(XB))), ,~ y. ¢stima=ed pmbabili=~
on, hiwill answer "~n’l Kmw" Io ~ q=stim =~t ~ ~ ~ahh HSk. X is ~ ~dummy v~abl¢ p~ict~, a~
ctor of

that same likeli~ f~ a ~cm~ ~.- (e ~’ ~~ ~’~ (~P ~e.~.. l,~es) _will answ~ "~’t K. :-nti,
~tive to~fe~e ~n a~ *"u~ ~    ~’~e ~ -s..    ~;._nn ~-~o m I.U t~t~ ~at Ihe ~lati~ likclih

income vs. ~w. ,~mc. H,~.~s .. Whi~. B~k..- ~s ~.~ ~~. ~ ~ vs. higher¯ ¯ . ......... ~ m~ n. wm~ ~ ~s ~. ~i~. ~
~~ m m~l~ d~ f~ ~ ~

II ot~r"~-~ ~-.L ~ ~. 4~.
*p<.10



~ V
LEVELS OF ENVIROMEN’TAL AWARENESS

0
Based on the evidence of our survey results. Ihe level of environmental awareness and concern [~
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V
0Cross-tabulation Resulls: A Summary:

~
LCross-tabulations were calculated to detect variation.~ in disuosal practices accordin, to

with regard to neighborhood location, race, and gender. There was no statistically sil**aJ~cant
variation with regard to income, education, age, leni~th of residence, or housing tenure.

¯ ,With regard ~o motor oil disposal and neighborhood location, residents in neighborhoods
were more likely to take their used motor oil to the hazardous waste facility than wcr~ ms~lenu
other neighborhoods. Twenty-seven percent in neighborhood 3 and eighteen
neighborhood 4 used the facili~ in �Oml)m’ison with the fourteen percent overall avera~.

With regard to motor oil disposal and race, whites were more likely to use the hazardoul waste
facility than were members of other racial groups. Whites were also more likely to take used oil IO
a gas station. With regard to gender, men wcrc mo~ likely to use the hazardous waste facilit7 than
worneA.

Question 6 asked how used anti-freeze was disposed of, and responses to this question were
broken down according to the same neighborhood and demographic cbaracter~stics. There was no
statistically significant variation in anti-freeze disposal practices with regard to neighborbood
location, income, education, race, age, length of residence, or housing tenure. With reg~.d to
gender, women were much mo~ likely no~ m know how their household disposed of anti-free.~=

m;~u~unl [o [n¢ same nclgnDorlloo<l Ino oemographic characteristics, The~was statistically significant variation in paint and thinner disposal practices according to income and
housing tenure status, but there was no statistically significant va~’iation according to ncigh~
location, education, gender, race, age, or length of residence. Households with higher incomes
and homeowners were more likely to use the hazardous waste facility than were households with
low~ incomes or ~=nten.

~ questions .re asked ,bout the disposal practices for pesticides, ya~cl fertilizers, art supplies,
and photographic chemicals, but in all of these cases there were not enough responses to calculate

Patterns and correlates of "inappropriate" disposal pr~el|ce~:

"Inappropriate" disposal methods include pouring excess or leftover materials on the ~q’ou~l.
down the street drain, down the kitchen or bathroom drains, burying such materials, or placing
them in the ~ash. Forty-eight percent of survey respondents who used an products rcponnd or~ o(
these inappropriate practices in normally disposing of excess of lefovcr materials; 4~ of photo
ch.cmical users reported the same (but note the very small n of 20), 28% of Pesticide users, 22G ol"
paint users, 10% of motor oil users, and Ii% of those who used and disposed of antifreeze.

Table 3-~ reports breakdowns of" the incidence of" inappropriate disposal practices of motor oil
house i~int by are, a of- residence and by selected sociodcmographic categories.

Based on these cross-tabulations, no clear pattern can be seen linking housing tenure, length of
residence, income, or gender to inappropriate ~sposal practices in the case of oil and palnL
respondents living in Area 5 appear to shov,, an unusually high rate of using inappropriate
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TABLE 3-:5: ./~a, [es of Reponed_"inappropriate" Practices in Disposing of Motor Oil and Paint Among Ousers of These Products, by Area of Residence and Selected Sociodemographic
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to dispose of" motor oil. and those in Ar~a 4 show an unusually low rate of" using inappropriate
practices to dispose of house painL The cmss-~bulations also suggest that race, age. and ¢ducazio~
¯ r¢ predictors of inappropriate dispos;zl practices in the ease of. oil or naim or both. Milhivariate

than younger ones to use inappropriate disposal practices, and college educated respond~ms
less likely to do so than those who lack a college degree. None of these r~suits is
significant at p <. 10. however, ~cause of Ih~ small sample sizes involve. ~� ~s~ma~ ~.
~tio of .51 for the ~ollege ~g~e + comes closes~ to statistical significance [p < .102] in
p~�~ng inapp~ate p~cd~s in ~s~sing of hou~ p~nL

Drain/ground disposal venus trash disp~al:

lnappmp~a~e ~s~s~ meth~s that ~ a p~icul~ ~nger to the Bay ~ ~n i~l~ ~ng
hazardous substances down the drains or on the ~ound. Relatively small fractions of
~s~n~nts ~ned using the~ pmicul~ dis~sal meth~ Onl~ 2% of use~ said ~y mc~
such m=~ to dis~e of mm~ oil ~d ~sticides; 5~ in ~s~sing of painu; 6% in ~s p sin

~ g ofantif~ze; a~ 8% in the case of m mate~als. Although 35% of photo chemical u~ ~
using ~e m~s, me ~t~ humor doing ~ is small O out of 20 in ~ ~mple).

Un~r the categ~ of inappropriate dis~sal practices, ~sh di~ is the m=th~ u~ mo~
often by use~ to dis~ of unwanted motor oil and hou~ paint in unsafe wa~s. ~ ~ 282
~n~s ~eived from motor oil u~ ~ga~ing dis~sal pmcti~s, 27 ~ "inappm~m"
¯ s~s~ pmcti~s as defined a~v¢, and 21 of those 27 O8%) said they u~ ~ash ~s~ ~ t~b
nodal meth~. Of the 251 ~s~nses ~ceived from house aim us
~ ¯            ,,.      . , .        .         P     =rs ~g~in dis

~h ~s~s~ as ~eir nodal mezh~. To convey a rough estimate of z~ ag~gaz= num~ of
h~schoi~ using these inappmp~ate p~czices in disusing of motor oil and house ain, ~
u~ ~ z~ple pm~ni~s as muhipli¢~ on the total ~puladon of 305~84 houghton. H¢~
~ ~sulu (wi~ 95% �onfidence inze~als) for inappropriate dis~l practices ge~mlly ~ f~
~h ~ in

~on of ~i ~mpi¢ ~ndents (~) w~:

u~ ~app~a~ ~s~ me~: .~.
u~ ~h ~s~i m¢~: .035.

~ma~ num~ of ~u~lds ~:

u~ inap~pHate dis~sal meth~s: 13,706 (8,679 to ! 8,824).
use ~sh ~sal m~th~s: 10,~ (6,173 to 15,157).                                  ’

~on of t~l ~mple ~s~n~nts (~2) w~:

u~ inapp~at¢ dis~sal meth~: .~.
u~ ~sh dis~l meth~: .~.
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V
Estimated n.umber of" households that: O

use tnappropriate disposal methods: 27,411 (20,444 to 34,378).

L
use ~’ash dislaosal methods: 19,797 t13,782 to 25.g22).

bo I di posa] methods ..............................qoes~oI1$ a ot norm¯ s ..... "’" ¯ ~,,,v-

As noted earlier, 71% of survey respondents said that they were aware that materials like motor oil
and paint cannot be removed by water treatment plants when poured down any drain and that these
substances eventually flow into the Ba~y,~or Ocean. Is such awareness linked to safe,r dispose!practices as reported by our respondents. Table 3-6 compares rates of inappropriate disposal
practices for those who said they were aware of the consequences with those for respondents who
admitted they were not aware.

As shown in Table 3-6, the differences in rates are small but are all (with one exception; in lee
right direction. These results suggest that educational programs promoting environmental
awareness have the potential to make at kast marginal improvements in reducing the incidence of
dangerous disposal practices. Further, although the rate differences are small, they could hav~ ¯
sizeable aggregate impact on the city’s 305,000 households. (To illustrate, if we assume that the
rates shown in Table 3-6 hold for all the city’s households, and if we assume that educational
programs could reduce the rate of drain/ground disposal of motor oil from the rate of 4.48% to ¯
rate of 1.42% (see Table 3-6), calculations reveal that more than 1,000 households would cease

¯ .         this dangerous practice.)

Use of HHWCF’

Of particulm" interest under the heading of disposal practices are reports of use of San F      ’~
new Household Hazardous Waste Coil--’: ................... r~’~scos~.uun racmty {rtNWE~-). The percentages of surveyrespondents who reported disposing of excess or leftover materials at the HHWCF range from a
low of 5% (photo chemicals) to a high of 18% in disposing of house paints. Seven percent of
pesticide users reported that they "normally" use the HHWCF to dispose of unwanted pesticide.I,
l l% of those using arts materials, and 13% of motor oil users. These utilization rates
obtained from spontaneous open-ended answers to questions about normal disposal practices.
Respondents who did not mention the HHWCF in describing normal disposal methods were asked
later in the interview whether they were aware of the HHWCF and, if so, whether they had used it
for anything during the past year. Combining these two sets of responses (spontaneous open.
ended plus follow.up), the actual level of awareness of the HHWCF is 41% and the reported
utilization rate is ]9% for the entire sample.

Table 3-7 reports these H].iWC’F awareness and utilization rates broken down by area of residence
(see Map later in this report) and by v~’ious sociodemographic categories..As shown in Table 3-7,
there are significant variations in awareness and use of the I-IHWCF by area, owner/renter status,
length of residence, and race. Figure 3-4 shows a stacked bar graph indicating the percentage of
respondents in each of the six city areas who reported (]) using the HHWCF, (2) being aware of
the ]-U-.]WCF but not using it, and (3) being unaware of the facility, it is clear that respondents
living in Areas 3 and 4 in the southern part of the city nearer the facility arc both more aware of it
and are more l~ely to use it than are those living in other parts of the city.

Of the three factors found to be linked to awareness and use of the HHWCF, those of housing
tenure and race hold up even controlling for area of residence. Table 3-8 breaks down awareness
and utilization rates ( ] ) by owner/renter status and (2) by white/non-white race (African Am�rE:an,
Latino, Asian and Other) within each area. As shown, independent of the area of residence
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V
OTABLE 3-6: Pen enrages of Specified Produc~ Users Who Normali

Mal~’ri-~ls Down Drai .... r~,,, ~ ......... Y Pour Excess or Leftover           L............... ,,,~. nro~en uown by Level of Knowledee

Rates for respondems who
¯ re aware (Yes) and who
m not aw~ (No) ~
such me~hods pollum the
tiay and Ocean

Rate far
PRODUCT ~dl usen (n) Ye, (a) No .
Mou:r Oil 2.13% (282) 1.42% (211) 4.48%
Antifium~ 6.06% (198) $.59% (143) 7.55% (53)
Painu/l~nner~ 5.19% (7..51) 4,42% (181) 7.58% (66)
Pesfc~Ju 2.23% (180) 3.01K (129) 0.00~ (48)
An Materiah 7.69% (91) ~.97~ (67) 8.70~ (23)
Ptm~ Cbem~.~ls :15.00~ (20) :D.33~t (1:~) 50.00~ (
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V
0respondents who art homeowners and/or who are white are more likely to be ¯ware of the

HHWCF and to use it than are renters and/or non-whites (African Americans, Latinos, Asians and
Other).

Whenasked whether they would use a curbside pick up service for motor oil and latex paint if it
were offered. 71% of the survey respondents said that they definitely would use it and another 5%
said maybe. Of those who said they definitely would use it, 83% said they would be willing to pay
the city and extra 25 cents each month for this new service. And of those who would be willing to
pay the 25 cent/month fee, 71% said they would be willing to goas high as 50 cents/mo~th. These
results indicate solid support for such ¯ new expanded pick up service backed up by a substantial
willingness to pay for iL

"rh¢ breakdowns shown in Table 3-9 reveal that the popular support l~or such a new service (and
the willingness to pay for it) is spread fairly evenly throughout the city, although owners appear to
be ¯ bit mort enthusiastic than renters, and men appear more supportive than women.

Su,n, ey respondents also were quite supportive of greater efforts on the pan of the cip/to do
to ¯reprove water quality in the Bay and Ocean (77%), to do more to promote awareness of toxic
materials and their disposal (84%), and to do more to regulate practices involving toxic materials
and their disposal (’/7%), Further, 80% of those who support these programs would be willing to
pay 25 cents each month for them, and of those who would pay this much, 76% would be willing
to pay ;~0 cents, month.

The bre~downs in T¯ble :~-I0 show that these levels of support are high in all parts of lh¢ city and

werein all youngerS°Ciodem°graphicones, gcoups, although older respondents were noticeably less enthusiastic thln

Given the importance of the community’s willingness to pay for these kinds of new services and
..ed_uca. tional p~grams, .l re.ore ri~.or~u, s .m.ultivanate analysis of the responses is required before
arawmg any nrm concmsmns. The toE,sue regression analyses reported in Table 3-11 provide
this. As shown by the odds-ratios under each "model" in Table 3- l I, respondents who live in
5 are particularly more likely than those who live in Area I (the reference group) to support and
pay f~ these various programs. The only other factor that predicts support or opposition is age
(see results under models I and 3), in this case indicating that older residents (everything else the
same) are about two-thirds as likely as younger residents to be willing to pay the 25 cents/month
fee. On the whole, the results shown in Table 3- I ] corroborate the evidence presented earlier
indicating citywide support for these programs in almos[ all areas and in almost all social classes
and racial/ethnic groups.

PERCEIVED SOURCES OF WATER POLLUTION

To provide a different perspective on the community’s environmental awareness, survey
respondents were asked to estimate the contribution of several different entities (households,
government offices, auto mechanic and body shops, hospitals, manufacturing business, and
commercial businesses) to water pollution. Figure 3-~ shows clearly that respondents view
household residems themselves as a relatively minor contributor to water pollution compared to the
perceived imponance of manufacturers, commercial businesses, auto shops, and hospital~.
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TABLE 3-9: Rates of Likely Use and Willingness to Pay for Curbside Pick Up of Mot~ Oil

and Latex Paint by Area of Residence and by Selected $ociodemographic

L
Cttegories

$-~0
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of Suppon and Willingness to Pay for "More" El’fort to (i) Improve WaterTABL~ Rates
Quality. (2) Promote Awareness of Toxic Materials, and (3) Regulate Toxic

CategoriesMatenals and Disposal. by Area of Residence and Selected Sociodemog’raphic
N L

R0057504

¯



IV
TABLE 3-I I: Logistic Regression Models l~dic~ing Probabilities of: (I) Using Curbside Picl~

OUp of Oil and Paint and Being Willing to Pay 25 C.enls/Momh, (2) Using Curbside
Pick Up and Being Willing to Pay 50 Cents/Month 3 "

L
r.., .....: .... .*,-. o ....,...     ~ ........ ( ) Supporung "More"
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Table 3-12 shows the resuhs of a logistic regression analysis predicting the probability a
~ 0respondent would consider a given en~ity’s contribution to be "large." As seen in Table 3-12, no

L
factor predicts in the case of" households as contributors to pollution .. i.e.. the perception that

likely than Whites to bl~e " "’" " ~ ................................... r ......r ..............hospitals. Females are less likely lhan maJes to blame m~ufacturing
busines~s, as is ~e of Asians comped w ~i~es. On ~he ot~r han~ up~r-inc~e ~n~
~ mo~ likely than io~r-income ones ~o blame manufac~u~ for the ~llufion. U -i~
~s~Men~ a~ mo~ i~kely ~han io~r-income ~s~ndents to blame ~me~iai
Asi~s ~ less l~�ly ~ Whites.

SOURCES OF INFORMATION ABOUT ENVIROMEN~AL PROBLEMS

When asked a~ut their p~ma~ sou~ of ~nfo~ation on environmental ~blems and ~ss~s,
42% o£ su~ey ~s~ndents mentioned newspa~, 2 !% televisi~, 7% magazines,
mouth, 2~ radio, and 21% "other." ~e large "~her" catego~ certainly inclu~s inf~a~
8~ned ~mugh ~ici~on in envimnmemal ~ups and organi~i~s, a ca~e~o~ which
~i~ s~uld have ~n incl~ed in t~ q~s~onnai~. E~de~ f~ ~ ~ ~e ~ct ~h~
9~ ~s~nts who ~id they ~longed Io an environmental or&~i~ti~ pick~ "o~h~"
main souse o£ inflation as compa~d ~th only 20~ of t~ w~ do not ~l~g to

Table 3-13 ~ns ~ ~hs of a logistic m~ssion anal~is p~ng ch~ of

shown p~dic~ing mem~rship in environmemal organizations. Non-white
p~cul~ly ~s~nics a~ Asians, ~ less incli~d m ~ly u~ ~r ~sn ~ ~i~
much morn inclined ~h~ Whi~es m ~ly u~n ~elevision for info~ation a~u~ lhe
H̄o~ow~ ~ less Ekely ~n mnte~ ~o rely u~n news~ ~ m~ l&ely m u~

~i~tions ~ less i~ely ~ ~n-mem~n ~o rely ~ u~ ~ws a n ~le~si
~ bm~s mo~ likel ~o ~i u ..... P ~ ~........ ~. _ ~ ~n other so~ces o[ mfo~a=~. Bued on ~e ~suhs sho~mc ~t �ommn o~ Jaole ~ 13, Asi~s ~ only a fihh as likely ~ Whites to join envi~men~
organi~tions (also note the low ~ds-ratios for Hispanics and Blacks), college-educated
~s~nden~ am nearly th~ times more likely than the non-�ollege-educated to jo~ such
mg~i~ons, ~d up~r-i~e ~ morn than twice ~ likely ~an lower-income ~s~n~

NEIGHBORHOOD DIFFERENCES IN THE SURVEY R~NSE

Six am~ of ~e ~ty were studi~ in this su~ey (s~ map ~low). Table 3-14 &ives each ~’s
profile of de~ptivc s~i~ s~tistics and illus~tes considc~ble v~a~on among ~e six
~ ~d e~nic com~siho~ Table 3-1 ~ galen together tbe main su~y ~sults that ap~
~ co.�lated ~th ~a o£ ~sidcncc. These include ~a vmations in use of w~ille~, y~
fc~i~, and hou~ pain~ (clc~ly linked to high levels of homeowne~hip in Areas
mc~ ~ly u~d to ~s~ of motor oil (~atcr u~ in Am~ 3 ~d 4 of t~ ~W~ d~
i~ proximity), and g~atcr aw~ncss in Areas 3 and 4 of the ~Ilu~ng cffcc~ of dumping toxic
substances down ~ns. ~hcr findings linked to area o£ residence ~m ~us~d e~licr in ~s
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TABLE 3-12: Perception of Various Water Use~ Comribution Io Water Pollution. Odds-Ratios Showing Relative Li
that aSurvey Respondent o1" Spectral Type will Perceive a U~s Contribution m Water Pollutio~ as "Large’a

PREDIC’TORS:                                                                      "--"
40 ~ (3olle~e Xisp. Pseudo.USERS         Penude Y~+ Owner ~ $40K÷ ~nic Black /Lsian O R2

Households .$3 .89 .76 .92 1.30 1.07 1.12 .98 .008Government Offices

Auto Mechanics
and Body Shops .g3 .62 * 1.10 1.49 1.00 1.44 1.80 1.07 I .020I Iospitals !. 17 I.:34 .84 1.09 1.39 3.00 * !.28 .86 I .026
Manufacturing
Businesses .65 * .76 .82 1.31 2.:36 *

.066
C~ommc:rcial
Businesses 1.10 !.02 .96 1.18 2.13 * 1.78 1.02 .60 * I .043
allots: The general model tested is Prob | Y. "Large" contribution | - l/(l*cxp(.(XB))), where Y, estimated I

y thatrespondent views specified water user as a "laro,," �on,.~k ..................
ector of Ioglst,c regress,on coefficients estimat,,a ..,; ..... : ............ ~ mmy variable prcd,x       B is a"" "’"’l, m~,mum IIKCilnOOK] meUIOd| on sam t                      ¯odds-r.al,os for specified groups tnd,catine the likelihood that -,.-~-,,- -~’ - ----:~--. p e surve data. Enm.� mat~lcontrioution" relative to that same like,p,,~,,~ �..- - -," ...... ’ .......,,,.,o ,,, ¯. ,.I.l~.mco group (e.g., ~mat©s) will "large

hkehhoods olr group and ret’erence grouo are enual The ,,as, ,,,;~ .,- ...... ,._ ,. . rat!o o1".1..0 and,cases tl ’lative¯ ~ r -~ ¯ ,,,N,’~m,,V~ mmxwn an:: lOS" female| v| mavs. renters, higher tl~ome v. wet |m-nm~, u:....-;._ .._ ~,,_ ............ ¯ I~S, OlO~r vs. younge| wn~ft_ S JO ............., .,,apam~;~ v~. While,J, Ul~KS VS. whites, Asians v~. Whites, Other Ra,

,̄,,,~- m~,,,,;,o,~., ,~ r~cuoo-K measures the moders Ioodness-of.fit. Sample n - 439.            -

*p<.10



TABLE 3-13: Primary Sou~-e or Information about Environmen~l Problems. Estimated Odds-
Ratios Showing Relative Likelihood of Respondents in Specified Gn:~..ups
Areas Relying Primarily on (l) Newspapers. (2) Television

or (3) O~her



Fi;ure 36: ~lap or Six ,~=n Fru.~’;~’u ~rt-as ~ilh Leg~-nd
O

R0057509



V¯ riOTABLE 3-1~: Demographic Oxazac~eristics of Survey Respondents Living in Six San Francisco~ ~ L



V
TABLE 3-Z5: Differences in Use ~d Disposal of Toxic Materi~ls: Survey Responses ~ Six OFr=x:isco A.’e~ *

L
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IMPLICATIONS FOR EDUCATIONAl. PROGRAMMING AND TARGETING
STRATEGIES

~’oups or particularneighborhoods would not yield substantially better results than a broad based, city-wide slrategy.

While San Franciscans generally have a high level of environmental awareness as indicated in this
report, many respondents arc still unsure about the degree of risk associated with the handling and
disposal of common household products. Small percentages of respondents appear to �fispose of
household toxic products in particularly harmful ways, but as shown earlier in this report,
awareness of the consequences of improper disposal tends to reduce its occur~nce. Clearly there is
potential here to increase public awareness and improve practices through a broad based
educationaJ program.

In a few limited instances, special targeting might be appropriate. As noted earlier, ~spondents
who reside in Areas 3 and 4 in the southern part of the city were both more likely to be aware of
the HHWCF and to dispose of toxic materials there. Figure 4 showed that more than half of the
residents in the other areas of the city were unaware of the HHWCF and over 80% said they had
never used it. U" unused capacity exists, an educational o~treach program to make residents aware
of the HHWCF could increase use of that facility.

There is little ,pparent variation throughout the city in the generally high level of enthusiasm for
curbside pick up ofoil and paint. Nor is there much variation in the willingness of residents to pay
additional fees for this added service. Consistent with this, there is also little variation by area or

ano promote envaronmentaj awa~ness. ~ur survey oemonstrates an evident willingness to pay for
these efforts. Again, this suggests that a broad based, city-wide educational effort would be most
effective, and that there are no pmicular neigl~borhooda or groups in need of special targeting.

When it comes to choosing which media to use to reach certain demographic groups in educational
outreach programs, the survey results do provide some guidance, in terms of where respondents
received news and information on environmental issues, there was meaningful variation according
to social class, race/ethnicity, and environmental activism. Respondents who reported higher

issues; those reporting lower levels of income and education rely more upon television. The
environmental activists interviewed in our survey clearly rely on neither of these, preferring the
information channels provided by their environmental organizations and activities. This suggests
that both print and broadcast media should be used selectively, perhaps in joint efforts with
environmen~ groups, to promote citywkle awareness of environmenud problems.

Whatever educational programs are developed to promote best management practices in San
Francisco. we strongly recommend that follow-up studies and surveys be conducted at regular
intervals to assess the impacts of such programs on attitudes and behavior relative to the baseline
results reported here.
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SECTION 4 O

SELECTION OF DRY WEATHER BMPs FOR EVALUATION
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40PI~ONAL
BMP$ (from

DRY WEA’ITIER BlIP SELECTION PROCESS

FIGURE 4-1



TABLE ~.1

SEWI~P 1991 EFFLUENT POLLUTANT CONCENTRATIONS VERSUS BASIN PLAN LIMI’!

Soulhel~ WISP Erlhlelll Col~elllr~lio~~
San Franci~o

Av~ 951h ~h M~ximum
Dally A

Conslit~n~ E~nl I.imilP~t~ ~tl~                (p~L)

Arsenic 2.6 5 6.6 6.6Cadmium 6.4 15.3 1~.3 15.3 92Chromium 3.3 6 7.6 9. ICop~r 22.5 53 70 70 ! 7~ad 4.7 12. I 19.6 32.8 53Me~u~ 0.2 0.7 1.2 1.4 0.21Nickel 7. I 14.~ ~.4 35.4 65Silver 2.2 5.7 9. I 15 23Zinc 67.8 I ~9.6 ~ 4~ 840Cyanic 15.4 26.4 33.1 3~ 10PAHs ~1.7 (b) (b) 7.3 0.3 I

(a) From San Fm~i~o Bay Basin Plan, ~p Wa~r ~nl ~~ ~v~ I~11~1.
¢b) A pmbability-ba~d analysis of I~ PAH ~m ~ ~ ~~ ~ m s~ ~ num~ ~

~mp~s w~ PAll ~as ~t~t~ during I~1.
Note: ShYing ~es ~nit~ts ¢xc~ing B~in ~n ~.



V
However, it is likely that a high compliance rate, such as 95 to 99 percent of the time, will beN    Lre~uixed. Therefore, the 95th and 99th percentile values are listed in Table 4-1 for comparison

roughly percent of the time. As seen from Table 4-1, SEWPCP’s 1991 9$th and
99th percentile data for copper, memury, and cyanide would exceed the Basin Plan limits. The
standaxd for PAlls would also be exceeded on occasion. Interpretation of the PAH data is more
difficult, however, due Io the prevalence of data points approaching their detection limits
(approximately 1 to 2 pg/L), while the effluent limit is at 0.31 I,tg/L.. Effluent �oncen~ations for
the other targeted metals identified by U’-’~SF (’lead, nickel, silver, and zinc) would be significantly
ks¯ than the~, resl~:tive Basin Plan limi~

Based on this evaluation of SEWP(:P efTiuent concentrations and discussions with CCSFstaff, it
was decided that BMP efforts should focus on copper, mercury, cyanide, and PAHs Im the
primary pollutants of concern. While these constituents would be the primary focus, in evaluating
the benefits of various BMPs. the impacts on the previously identified targeted pollutants (lead,

~.ct~l, silv©.r,..m~ ~.nc)_wo~. kt also .be.conside.red since their effluent �oncenu’ations m generally
_ ,n -one~.mtro ol me ttass.n Plan Jm.~....tts. lnctdent,,I reductions would occur for these previously

u ran. ~lment �onconu-auons ot 8nemc, cadmium, and chromium are significantly below
tick Basin PLln limits; they are not �~side~d. pollutants O~

INFORMATION COLLECTION EFFORTS

~u~:~:n~n~me .w.nemer Sl~. mc u_w~s tree au~..ay eee.n unp,eme.nted by ot~er agencies for theseo~nmteo pmosem �onsuments. -~hese two mformauon collecuon efforts consisted of a nation-
.wide. telepho_n~e..s_urvey .of public agencies, and a computerized literatm~ search of two scienffic
oatatztses, ux.~- sought m learn from the experiences and opesarlons of other municipalities
facing similar permit conditions and ~luirements. The results of the telephone survey and

Public Agency Telephome Survey

As a firs..t step in this effo~, ¯ survey questionnaire was developed to be asked of public agency
staff and/or serve as ¯ guideline for the telephone interviews. The questionnaire focused on the
five following areas of concern:

¯ Whether the public agency faced environmental and ~egulatory conditions similar
confronting CCSF (e.g. regulatory requLrements and/or mandates, discharge prncedu~,
pollutant priorities and constituents of concern, iJ~raslrucmrc conditions, etc).

¯ Specific BMPs and ~ source control measures implemented by the public agency.

¯ Public education and onm-.ach efforts conducted.

¯ Effoc~vcness and �~sts of public education measures and the level of public response and
roccptiveness to these mcasm’es.

~-3
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The initial list of pubic ¯gencies to be contacted consisted of those known by JMM and CCSF 0
sta/fs to have established s ~ource .c~nn’ol ixogr~rns. Additional L
l~ro~e~tion Agency were consulted as" well. In total, contact w¯s m~de wig 42 sepam~ municil~
¯ gencies ~nd priva~ organizations. AppencL~x F contains a list of ~ contact n~nes and le.lcpbo~
numbers of the ¯geneSes and organizations contacted, as wcjl as ¯ copy of the interview

Summary of Telephone Survey Results. The inform¯tion collected 2
survey~ is outlined below              ._ ..... from tl~ telephoneunder t/u~e casegoncs tha= were ~mrmmea to be of concern to CCSF.

Regulatory Issues. Most of the al,’encies contacted did not f¯cc lqational Pollutant
Discharge Eliminstion System (NPDES) BMP s~qui~ments similar to those facing C’CSF.
Those with NPDES mandated requirements included St. Johns Michigan, Porti~d
Oregon, Massachusetts Water Resources Authority, Los An eles Count
Waskin on ...... g y, S~nlegt , and Milw¯ukee Wssconsln. MumcJpahty of l~uopolitan Seanle md Los
Angeles County appear to have the most �orn hensive
Angeles Court’s ro                   Pre      BMP progrmns in place. Los.ty p gram targets urban and stormwater runoff pollution and is being

. �oilccuon. S~w~! a-enc~e ,,,...,.a ........ .p~zrmu

2
lutu~, and the mmon~v a/read,, ,---.-.~ ....a .......... mq . tl~ nero"
control measu~s W;,~- -- ............. P.. g ana/~ unps~nenung-.. u~ r,.~.~.,cpuon ot g/~Ose Uite~l                       ’     "re¯jot problem with hr.a               -:_ ~ aoove, most. a~e .nc~ did _no{ face ¯

vy metals. Memu~, silver, lead. copper, nnc, Chrome md c3mnidewere mentioned as constituents of concern. Most 8geneses ~vided tespomibi/ity for sum=

..:.~.rcq_t ....... ;m. ....... :,,,,-~ u, ,m,u~m was commoru men"_-~’_’_"_-_--~ ;s~-.~,~ ~_jm.~. ~ ma~ proo/em inausuies were monito~d frenn.-~h, ..,~
~.nar.gca :or me cost ot me monitoring. The i ...... ~ ._..~ ..... -,_ ..... a -:-,
~l)a~ WES ~m has"     ¯s ..... ~,~,~,~ us a~ung up ¯p izcd, was the value of assunng that all data collected is consistent
to maximize its value. Sevcx~l egcncies reported that Periodic dry weather monir.ming at          ~m~vari .ons points.through.out the system helped to idenl~ry illegal dumpin Beszdes such
morutoring ana storm drain ste, ncilLino "to"----- ~---’-:-’- -            g.

a:d), most agenczes did not have     "           ¯ ¯ ¯
¯ sLy, cite progz’zm to zdentlfy illegal dumpmz. As

~-,~ us ,~,~ p ~wu.- p~grazn. Los _~.mge~es ~, un.ty will map its StOrm drain sys~em’withZeogral~UC zeaormanon system. ~nce �ompmz~. the County wgl be able to kk~nzify il]epl
hook-ups and problem dischax~s.

,-,,-,~ -,u ~uupcrauve proceaures ~or reaching compliance. Sev~-al
agen~es emphasized the importance o[ establishing positive and cooperative relatiomhips
with businesses. I/compliance is not schieved, however, most of the agencies had the
authority to issue citations and impose compliance schedules. The County Sanitation
District .o[ C~..~ge .Coun!y repon~..ha.ring reduced h~vy metals in its influent by ;50
f~orr~r~nt~’nn~blus9in&4¢~U~s .umg~o ~WaSm~ .i~.nuzation efforts, which were ~ted as, va/uable tool
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cited by.sever’~l agenc.~s as importer prognms for reducing and I~afing the discharge of

Santa Monica. Portland, Santa Clara, Palo Alto, Seattle, Alameda County and the City of
Los Angeles cited efforts to control erosion and run.off as important parts of their
pro.grams. Emphasis was placed on prohibiting any substances from entering the storm

 n-o f. s c, c me==,_, inc,u. . u .g
,̄0 ,u ..av~ ,~ru~S IO COllect Wasfl wlter, hint1 Moni~ and Alamed~

County have urban run-off ordinances and Los Angeles issues a stormwater pollution
abatement charge to all properties, which averages $17ear andmos, of th= we, -=the.. 0 �=.. Xl . Y u.ty is to cove,

Ordinance requiresbusinesses to prepare gtonnwater ManaSement Plans, and fines and inspections are
sddidocal ~ of ~

Several agencie~ exp~s~! the desi~ to extend their enfo~ement authority to sddifio~l
classes of businesses producing point r, outce pollubon, and to modify ordinances and
codes to bener sdd~ss non-point source pollution. ~nfor~ement was cited as b~ing
e_._x_3~._n_~iv~e__, _.h_.oweve.r:.and most of Ihose.interviewed emphasized public educado~ as ¯

Publh: ~.,duc=flon =rid Ouereich, Most of ~he =sencies �ont~’~d conducted some
form of public Muc~b.on or ou~.ach on pollution �onts~l. Several mcndonnd new efforts
or pmgzams mat w~ bein~ implemented or pl~ned.

Mo~t 8Sencies had in place or were implementing ¯ storm drain stenciling progs’am to
ruduce w~t weather non-point source pollution. This was �onsidered important both to
.,i~ve.n.t toxi�_ .subs .uu~e. s .fz~n entering the storm~ system and to educate the public oatme ertects of ~uepl aumpmg into suxrn dnins, workins with Boy and Girl Scout troops
and other youth and/or environmental organizadons was cited as one approach to sux~n

Most a~ncies also l~nducnd one or rno~ forms of educatio!! materials, including guides
to househ°ld hazaxdon’ waste ~ and almrnadvcs’ br°churcs’ flYen and udlity 5illinserts notifying residents of I~ and/or oil collection facilities or events, school
curriculums and videos. ~vezal a~cncies reported that such materials were obtained f’n~n
a state agencY. Most of those interviewed did =fecl that thcr~ was. high level of public
awareness concernin£ H]-IW and other sourc~ control issues, and that education and
oum’.ach �from we~ ne~.ssary and eff~’dve. One or more staff w~re often d~voted solely
to these pm£rams.

HI-IV¢ and waste oil coIlecton effo~ were a pan of most agency’s pro£~’ams. Due to the
higher cost and danger associated with HHW, permanent waste oil collection sites
more common than I:~’manent HHW collec~ion sites. Tern .pora~_ (e.£. one day or ~
per year) I-[HW collection efforts w~re cited by many agencies. ~pr~n£ was cited as the
best ~ime of the year for HHW collecson da~, and one agency coordinated i~s collection of
larse solid waste items with its I-I]-IW coIlec’fion day. While such efforts were weLI-uSIL~d
by the public, they were also reported as being very expensive, with Rockford,
spending $250,000 for a one-day effort_ Several agencies expressed a desire and
preference for a permanent I-IMW collec~ion facility, both to reduce costs and raise public
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Contributions from Principal Sour~s

L

Ioa~ing souses that were not accounted for by the water supply, resident;a/, and indusa~ k)~ding
estimates. A breakdown of the cyanide commercial/(xher businesses �ontribuboa into �omme~’cial
sources and unidentified sources is contained in CCSF’s Cyanide Evaluation Study, which is
being submined under sep~rstc cover.

Interpretation of s~mple dais where the concenmation ofs pollutsnt wss lower thxn the ~nxly6c~l
detection limit. ~nd thus n~x de,coted in the sample (tenned "non-detects") w~s bandied zs follows:

¯ Residential ~nd industrial ¯staple non-detects were considered equal to the detection limit
f~ ~1 ~ th~ pollu~snu cxsmined.

¯ Water ~.pply sm~..pl¢.non~ w~re. co~.s.ide_~d equal to one-lmlf the detection limit for
¢scn pouutant v,,tm me cxcepuon o~ cy~uae. �.’~m~sae wss not sxmplnd in the ~ap
¯nalyscs xnd is ~ssumed to not be pt~.sent in the CCSF w~ter supply.

~.ast ~ per.�. ¢.nt oz me uu.sue...t mass ,os,ungs m each of u~ tsrgeted metals with d~
cxcepuon .o; ru .�~L Ncsny :)v_~1 .of the �?p.per, silver, zinc, and cy~dde influent loedin~s
suver, n. tc.zes., ~.csa,- ~ cymua~ mamn.~s at 3t~.(a.ppruxunately 46, 29, 2~, and 27 perc~t

~ .sp~..v.e!y), out omy rcprescnt..s re,nor .p~ruo... o: m¢ .cOpper, mercury, and zinc Ioztinss.
~:. smonu~l sources seem to conmtmte most neav.y to the ,nfluent mm of mcrcu~, nickel, snd
zinc, comprising roushly ~K) percent of the influcnt nickel loadings. The C~SF water supply
appears to provide ¯ substantial (~ pes’cent) con~bution to the influenl copper Ioadin~s: bm
appem’s to be only ¯ minor soun: of the oth~ ta~get¢d metals. The methodology used to esdma~
~ influcm ~l~.~g ¢on~ibutio~ ~ ~ of these ~ i~ summmzed be.low.

Water Suppl),..An ¢xsminstioa of Ssn Francisco Wster Department ssmplinz dst~ �onsisfin
of rsw wster ~na t~p w¯ter samples, indicated that CCSFs potable w¯te¢ supply m¯y I:m ¯

- significant source of copper ~ncl potentially other metals found in th© SEWPCP influcnt
~ wsstewater. CCSF xnalyzed ~ap w¯ter s~mples from ~8 locations within its service ~ At

of these lnc~u.’o.n.s, "initial flush" ~ "running" wster sxrnples were taken fo~ both cold stud hot mp
waters. The uuual flush samples represented the fkst flow out of ~ taps xfu:r over six hours of
no flow. The running samples wcrc t~ken ~fter ~ minutes of �ontinuous flow. A composite
w¯ter supply concentr~uon for �~ch metal w~s determined from the 186 ~ samples by ¯pplying
the following weighing fsctors to ~e t~p ws~r

¯ Coki wme~, initisl flush: 0.2

¯ Cold wste~, running: 0.3

¯ Hot w~ter, initial flush: 0.2

¯ Hot w~ter, running: 0.3
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These weighting fac~r~ ~ssume equal hot and cold water usage, and that 40 percent ofr waler used

0m’e "initial flush". Analyses ofraltemate weighting factors did not have a significant impact on the
resultant composite.�onccn.~, tions determined.. A tot, al water.supply flow value equal to the

L

~’du’ation plants in the syste;n, and 2) pipel;’ne corrosion occurring in the distsibution system itself.

1
Together, these soua~es make up between 1 and 35 percent of the influcnt Ioadings of’six tm’~ted
mc~s at the SEW~.P. It L5 knporta~t to anempt to dehnea~ between tl~ conu’ibudons hum these
two souses in order to eHectively d~.~ct any potential BMP efforts. Each of these so~s a~

2
discussed below.

Raw Water Supply. CCSFs raw water supply is derived prima~ly ~ the
He,by ~eservoi~. which is supplied by snow melt and rainfall in the Sierra Motm~ns.

mJ r,~,~u rcnln$~Ja. KOUgllly/U I:~l~ent O! 38/I ~’ranc~sco’t water I~m;e.mllu

~d~y_fr~,m ~ .H.e.t~.h-Hc. I~hy..~pro.w.ct, I~. ~ng_o.aly I~�~tved m.line Iz~.almcnt �OaSiSl~p �onu’o~ ana assmsccuon, lnc s~m~nmg ~ percent stems from ~e local reservoirs
(some ofr which can be fred by the Het~h-Hct~hy &lueduc0 and passes through ot~ ofr two
local ws~r fila’stion plants. The Sunol V~II~ ~! $~n Andr~ water fil~tion pl~ts Elm’
and disint’ect the water from the local mservoks prior to mixinz it with the remalninz S~n
Francisco supply, Fi~m 4-3 presents s schematic i/iusumion and t~ical flow ~
of the sources supplym~ water to CCSF. In addhion to naturally occurring meta/s in the

~o~r~su~a~wa_~__~_, C~.S_F.s.s W.a.ter 1~. pan~. eat. adds .appr.oximatel~ 62,000 pounds o~

Distribution Pipeline Corrosion. Conosion in S~n Francisco’s water dinflbution

~l~n~nt torm.s m �or.ro. s,on p .r~cesses. ca~. occur .m dismbuuon systems, Includi.|:          ~m~co, S, _o~_._~,~_�~x_v~._.ston.., ero.on �om~son., t~uv.amc .corrosion, and rapid pitting �orn)slOe.~ Then~ssvsty m a gtv~n system may aepena on the piping materials present and nmn~ous
water quality parameters, including: pH, alkalinity, water temperature, conductivity,
dJ.ssolved.oxygen, hardness, and free chlorine. Water velocity may also play an impomnt
ro~©, pamcularly in erosion corrosion. (AWWA 1985, EOA 1991) Corrosion-induced
metals loadings to the wastewater system can be calculated by subtracting abe Ioadinzs o~
the raw sotuc~ water rn~tals from the u:~tal up water metals loading previously r.a~’tdatal by
CCSF staff. This issue is discussed further in Sa:tion :5.

Estimated Water Supply Loadings. Table 4-2 lists the estimated mass lo~diags
the. six targeted metals and cyanide contained in the CCSF water supply along with d~ir
esumated lxwc~ntage contribution to the total mass of each metal contained in th~ S~
influent. These loadings tr~ based on tap water data coiled:ted by CCSF stall. As
from this table, only copper in the water supply appears to contribute a significant
percentage (35 percent) of the SEWI:q~P influem wastewater loadings. Lead in the water
supply con~butes apl:n’oximately 14 percent ofr th~ inl’luent SEWPCP loadings. Cyanide
wss not ana/yzed in the tap water suppin:s.

]r
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TABLE 4-2
O

F.qTIMATED .~EWI~P LOADING FROM TT(’~F’ WATER NUPPI.Y
L

Average Water supp/y iflflu~t 1Concentration (a) Loadings (b) i,,oadinpParameter Ow,/L) (ppd) ON,)
2

~opper 40.60 21.06 3~Lead 4.70 2.44 14Mercury 0.03 (�) 0.!)2 3 "Nickel 1.90 0.99 12Silver 0.15 (c) 0.08 1Z~nc 28.00 14.52 8
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Total Residenlial Nel Residential of
Parameler ~din~ (a) L~dings (b) ~din~(ppd) (p~) ( % )

2
7.4~
4.6]Me:u~ 0.23 26

Nickel 0.23 ~ ¯
Silv~ 4.~7 4. I 7
~ 0.49 0.~ 6
~n~ ~’~ 63. I

2.2          2.2          19

(a) Assu~s an avenge ~sidendal flow ~te or~.5 mgd.
(b) Net I~dings excise Ihe es~i~d ~buti~ f~ ~

supply to ~he ~o~! ~s~enlial I~ing~                                                   2
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so..u~’cs .w)U .~. esdrr~, b.y subtnct~ng.thc (more deS’mad) estimated net Ioadings ofindustria] and
L

Table 4-5 also depicts the es~nated average concenu’adons derived from th~se mass loedings from
unregulated commercia//other business sources. These concentrations are low relativ~ to the
maximum concentrations obtained in the sampling effort conducted as past of the _’Tm~ling Small
Quantity Generators of Toxic Waste" report (CCSF 1991C). This may indicate that high volume
SQDs arc dischm’ging a relatively dilute wastesacam.

Conclusion of Source Identification Evaluatloa                        .

follows:The principal conclusions of this review of CCSFs source conu’ol data                                              can    be summarized as

sOfvsthe four primary. ~ categories c.onm’budn.g problem pollutants to the CCSF sewer

us~n.e.ss .sources.. w?mout any re.ass.mad,ha da.. ta descnb,ng these sources, the infixes

.~_uo~.u~cu.ng me c?n.mouuo.ns .o.t me water supply, regulated mdusmes, and residential

tO .me. I .w~’~" ~ .pomn.g .requ.wcm.c.nt.s, .future Implcmentauon of consistent samplinI

r data, I)ut appear sufficienrJy representative of these coutribudous f~ the purposes of
s~csl~..de.ve!opmcnt..e.ff’o~. B.y. compmng raw water supply metals data to the tap waterp s, st ,s ~� possmsc to delsneate between corrosion-induced metals loadings and
metals originating at the raw water sources.

¯ Few data apl~’.ar to er.Lst describing the likely �ontributio~ of pollutants fi.om infiltnfiou and
inflow into the CC~F collection system. Refinements of inflow estimates would refine the
flow breakdown for the SEWPCP and thus influence the projected (flow-based) water
supply and commercialiother businesses Ioadings �ontributions. Additionally,
groundwater sampling from operating wells in the CCSF service area could determine if
CCSF should be concerned with metals leaching from the soils into the combined sewer
system. However, these adjustments to the "mass balance" are unlikely to significandy
impact the exisdng data or aher the focus of BMP efforts.

4-15 I
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TABLE 4.$ O

F-.STII~IATED ~E~’,’PCP LOADIN~ L

Eslimaled Esli maled Percen!
A~.erage Comm./Olher Bus. Influe.l

Concenlralion (a) Loadin~s Lo~dinpPmameter (prJL) (ppd) (,&)

Copper 102 2?.5 46Lead 21 5.6 :32 "Mercm, y 0.? 0.2 37Nicke] :3 0.8 9Silv~ 14 :3.7 ¯ 47Zinc :322 86.9 48Cyanide I I 2.9

(a) Back-calcula;cd from Ih~ esbmmcd commen:ial/o~h©r busin¢. Ioadings assuming ¯ ~
flow of :32.3 mgd (equal to avenig¢ influent flow minus residential and indusa’ial flows).
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~0SPECIFIC SOURCE TARGETS .~



Polynucle~r aromatic hydmcaz~ons (PAils) may be present in wastew¯ten via the surface rtmoff 0
of byp.roduc.~ .o.f. combustion, pm~. s.ses (e.g.., ¯utom.obile, s) .and other applications, Di~e~

L

ex~)cctcd to be related in an); significant" dcgrcc to’dry w’cather discharges to the SEWPCP.
Acconlingly, PAHs wcrc excluded from �onsidcr-ation in the selcc6on of the dr), wc~u’~r BMPs.
PAHs ~’� ~kl~ssed to ¯ mor: substantial degree by the wet wcarJ~r BMPs discussed in Sections 7
through 9 of this Study. However, PAHs may be present in some of the identified ~�~ivit~s such
zs ¯utomodve scs~k:� f~cil~tics, scrubber operations, snd iUegsl dumping of used oiL

Bssed on the information collection effom described ezrlier in this s~cdon, Tabl~ 4-6 lists t/w
principal identified sources for e~h of the six tin’gored hesvy me~s with R~ to the four C’CSF
source ~’e.ss: water supply, rcsidentis/, regulated indusu’isl, and commercial/other businesses.
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TABLE 4.7 0

BMP No.l (Optional BMP E2) - Educate public regarding the potential environmental impac~ of
common household products and the availabilipd of aJtematives

BMP No.2 (Optional BMP P]). Develop and implement an aggressive public program zo report
and prevent dumping of toxic pollutants into sewers and drainage channels

BMP No.3. Ban the use of copper sulfate root killer and cductte the public on alternttive

BMP No.4. Educate residents and �ontnctors on metals and cyanide in home improvement

BMP No.S. Furtlwr regulate dischsr~ of photographic wastes

BMP No.6 . Regulate automotive ~ fg’iliti~

BMP No.7. Regulate commetcisl I~bo~mor~

BMP No.8. Co~rdlnate with San Fr~gi~:o Water Depmment to optimLze

BMP No.9. Regulate ~oling to~er and ~bher di~ch~’ge~

BMP No.|0 - Provide tempor~y ~ of recycle flows during wet

BMP No.l! (Option~ BMP P3) - Develop and implement a program which provides a mean~ of
re~ording the observations of field inspection and maintenance personnel, so this information
be used to help locate the source(s) of pollutanu

BMP No.12 - Minimize impurities in t~e~ttmeat plant chemic~tl~

BMP No.13 - Construct reverse osmosis facilities for NPDES compliance
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Foods. Metals and cyanides a~e present in sm~ll concentrations in many foods. However,~ Lreductions in the consumption of ~my panicul~ food i~crns were not considered as ¯ feasible



SECTION $ O

DEVELOPMENT OF DRY WEATHER BMPs L

and then each of the dry weather BMPs are disct~s’sed in detail. For e~ch of the BI~, the targeted
pollutants of concerns, the implementation measures required, the estimated reductions, and the
estimated costs are described. Detailed caJculations and pertinent infot’madon relating to the BMPs
arc included in Appendix C for reference. The 8 Optional BMPs suggested by the Regional Board
have been sepaxatcd between dry and wet weather analysis. Fore" of these BMPs are evaluated in
this section. The other four a~� evaluated in Sections 7 through 9 of this report.

The methodology for estimating reductions and costs requires some discussion, As discussed in
the previous section, there is minimal empirical data available on reduction potential of BMPI,
Most of the BMPs discussed in this report axe directed at the residential and commemial sectors of
the communities, Up to now. lltdc attention has been paid to ~esc sectors in terms of pollutants
loac[ings, pollutant sources, and reduction potential. CCSF$ Small Quantity Generators" arid
"Household Products Inventory" studies have advanced the understanding and knowledge of these
newly recognized sectors, Other agencies and POTWs are beginning to focus in these areas also.
Cenn’al Contra Costa Sanitary District is initiating an aggressive Residential Metals Study in
August 1992. Several other POTWs tre regulating automotive service facilities aM
photofinishers. However, most of these programs have only been recently initiated, No
informatioct on their effectiveness in reducing pollutant Ioadings is available.

To estimate the reductions described below, numerous suppliers, vendors, service contracto~
business owners, CCSF staff, and Federal, State and local agencies were contacted, Any
literature information was reviewed. Finally, best engineering judgement and reasonable
assumptions were used to esdmate the potential reductions, The estimates should be ¢onsideRd
reasonable for a �ost-effectiveness comparison, but should not be used as definitive loadings,
more experience is gained from working with these sectors, their reduction estimates should be

Agency cost estimates were prepared at cur~nt day value. They are order-of-magnitude estimates
that axe consistent with planning level analysis. Costs to businesses are expected to be highly
variable, and will depend on specific compliance methods selected. These business costs were not
included in this analysis,

In order to have a common basis for comparison, annual agency costs have been prepax~l for each
BMP. Where aptnopriat¢, the capital or stanup costs have been amortized at an interest rate of 8
percent over 20 years. Estimams have been prepared for the ADWF design capacity of 85 mgd for
the SEW.
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BMP NO. ! (OPTIONAL BI~IP !~2) 0

Any eft’on to reduce the level of toxic po!!utams entering the combined sewer system
ultimately the San Francisco Bay and the. .P.acit’ic Ocea.n -- must a_ddress the general public as a
source of. such pollutants. The general pu~)t,c uses a wioe variety of products which �ontain toxic
substances, ranging from common household �leaners; personal hygiene roducts; pain nd
solvents; pesticides; insecticides; fertilizers; and auto products such as oil, anl~freeze, stceriln~ ~:1
brake fluid; and gasoline. In normal usage, or when disposed of improperly, these products have
the potential to enter the combined sewer system. This results in the introduction into the u’eam~nt
system of. heavy metals and o(hcr compounds identified as constituents of. concern to CCSF..

The types of products listed above are widely available and are found in most households. While
such products are known to contain toxic substances, addressing them is particularly challen n
given their widespread use by the ecneral ,,ublic n .... .., ._.: ..............

u,~ ~au,.-~ o~ nousenot(] prooucts, which are a source of copper and zinc, ca~ no~ b~
specifically identified. Thus. addressing the general public as a source of toxic pollutants requires
a more broad based program aimed at raising general awareness and changing behavior patterns
related Io the use and disposal of. household cleaner; and other products �ontaininI toxic
substances.

Education is the most fundamental �omponent of’any eft’on which seeks Io change public behavior
patterns. With regard to household hazardous waste           fourProducts

(HHW) and other �ontaininl toxicsubstances found in the home, the public must be educated in at least    key an=as:

¯ Water pollution issues in general and the need to preserve the environment oF the San
Francisco Bay and the Pacific Ocean.

,̄.,, ,vv v,;,~-~ v~ ~ox,� po,~u[ants ~t~ discharging into the Bay and Ocean.

¯ Many common household products contain highly toxic chemicals which are potentially
harmful to both human health and the environmenL

¯ The safe alternatives to both the use of products containing toxic substances and their
improper disposal

A successful public education e~on must rely upon a heightened awareness and sensinvity to
water pollution control and environmental preservation. This awareness and sensitivity will serve
as the foundation upon which more speciEc educational messages and activities arc built. The
environmental survey conducted of. CCSF residents (see Section 3 of. this report) found, for
example, that respondents reporting a higher level of knowledge about toxic pollutants were less
likely to improperly dispose of such pollutants, it is also important that feasible and convenient
alternatives be provided for the behavior being discouraged, in short, the public must be made to
realize that their use and disposal of" HHW has a direct impact on water pollution in the Bay and
Ocean and that alternatives are available to avoid pracdces which cause such pollution. The public
must clearly view the connection between their activities and pollution in the Bay and Ocean. and
they must understand how they can make a dif"f"erence.
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The environmental survey found a relatively high level of" awareness of" environmental and water
pollution related issues. The survey results suggest that a broad based, city-wide educational
program aimed at further in .~..asing.~overall .aware.ness about wat.er qual!t.v issues and improving

neighfx)rhoods or groups v,"ouid not produce ~ubstantially better results than ~ bro,~d base~l, city-
wide program.

Finally, the environmental survey found a high level of support for City-sponsored efforts to
address environmental issues. Survey respondents supported greater eft’ons on the pan of CCSF
to improve water quality (77 percent), to promote awareness of toxic materials and their disposal
(84 percent), and to regulate practices involving toxic materials and their disposal (77 percent), Of
those suppo~ng additional efforts. 80 percent said they were willing to pay ~ cents per month for
them. and of those. 76 percent were willing to pay 50 cents a month. This support was found in
all a~’eas of the City and in all sociodemographic groups, although older residents were less
supportive than younger residents, it thus can be expected that the public will be receptive to the
activities included in BMP No. I and in the broader Public Education Plan.

BE,~P No. ] will address the full range of products which contain logic pollutants. These measta’es "
axe included in the Public Education Plan cun~ntly being developed for the Department of Public
Works (DPW). The overaJl goal of the Public Education Plan. is to design a program which
educates and informs the public and the business community regarding the importaoc¢ of
protecting the environment and public health from the improper use, storage and disposal of toxic
products and wastes produced by households, businesses, Small Quantity Generators (SQO) ~
Conditionally Exempt Small Quantity Generators (CESQG). The Plan focuses on promoting safe
waste management, including source reduction, waste minimization, recycling and proper wast=

The activities recommended is pan ot" BMP No. ! will address the full range of products
containing toxic pollutants. The public education measures would likely address most of the
constituents of concern. Because of the volume consumed and disposed of by the public, ~
products, such as paints, solvents, and oil, can be expected to be impacted by the public education
program more than others. The pollutants contained in these products: mercury, lead, and nickel;
may achieve gn::ater percentage reductions than pollutants found in other HHW. For example, the
CCSF Household Hazardous Waste Collection Facility (HHWCF) reported that paint and oil
products accounted for 57 and ]2 percent, respectively, of the containers received at the facility
(CCSF ]992B). Cleaners accounted for only 2 percent of containers received.

EXISTING CONDITIONS

CCSF currently conducts several efforts to educate the public about HHW. ,A brochure entitJed
"Your Guide to Less Toxic Shopping" explains what I-[HW is and discusses safer alternatives to
products containing toxic substances. The pamphlet is disu’ibuted by the Chief ‘Adminiswators
Office (C,AO) by request and at environmental fairs and other special events. C,AO also operates a
HHW hot]ine through which residents can request information and obtain the address of the
H.HWCF. ,An additional pamphlet entitled "Garbage Cans and Can’ts" explains which products
and substances should not be disposed of through the solid waste stream and directs residents to
the ]-~qWCF. ,An a~’richem brochure is currently being develoFed which will address pesftcides.
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Materials promoting recycling are also produced and distributed by the CAO. A quarterly

Onewsletter is produced which assists small businesses in reducing and properly disposing of
hazardous waste. Fin.ally: CCSF schop. Is us.e a "4th R Recycling Curriculum" to teach K-Sth

L

Existing CCSF programs and materials can be modified to emphasize the specific impacLs of
certain toxic products on the sewer system and human health and the environment. The pmmcxion
and disu’ibution of the materials would be enhanced to reach a broader segment of the general
public and presentations to community groups would be expanded. Whenever possible,
community organizations and special interest groups will be used to distribute pro~wam materials.
These, and other efforts, are addressed in the Public Education Plan. Elements of the Plan which
apply, to BMP No. 1 arc listed below.

The Public Education Plan provides a comprehensive program for raising general awareness and
reaching out to and educating the general public, small businesses, and selected target aud~nccs on
the environmental impacts of the improper use and disposal of ~oxic substances. The activities
listed below arc components of the Plan which address the general public and non-permttted
businesses and commercial cstablislunents, and which could be used to address household cle..ane~
and other sources of I-H-IW. A brief description of each acdvity is provided. The Public Education
Plan should be consulted for a complete explanation of the activities, the schedule for their
implementation, and the materials and organizational support needed.

Program Theme and i,og, o

A program theme and logo graphic will be designed and will be integrated into all written and
promotional materials. The graphic will ensure
compelling imam.

Toxic Free Nei~hborhood

The Toxic Free Neighborhood Program will involve the targeting of specific neighborhoods and
aggressive promotion of the program’s message and accompanying educational materials. This
will include media advertising in neighborhood newspapers and publications, presentations to
community, groups and dismbuting materials at special events. Ncighborlgxxf targeting may be an
effective means of reaching home owners, as opposed to renters. The environmental surly found
that home owners are more likely to use a number of products containing toxic substances, such as
motor oil, " ¯house paint and solvents. Thus, neighborhoods with a high rate of home ownership can
be targea~l with materials addressing these products.

Publications

Fact sheets, brochures, newsletters and informational folders will be developed addressing key
issues. These materials will provide general and targeted information to both the general public
and selected audiences. Fact sheets will ~argct specific topics and brochures will give general
information about specific programs.
environmental issues on the BMP program and other related activities. The informational folder
will be used to diswibute program information and materials in an organized and am’active manner.
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l~nvironmental Booth and Toxic Free Home Tour

appropriate’ locations, One componcm ~)ro~osed for the Environm~mal Booth is an "EnviJ’onmem~l
Kitchen" display discussing ~fe alternatives m products containing toxic substances commonly
used in ~he k~tchen.

A Toxic Free Home Tour exhibit is being developed for the Department of Public Workl by the
Clean Water Fund, The Toxic Free Home Tour will consist of a portable. :~-dimensional home
display explaining the problems associated with toxic and envimnmemally harmful products found
,n each room. The display exhibit will be accompanied by educational materials discussing safe,
non-damaging alternatives to products containing toxic substances as well as the proper disposal
methods for household hazardous waste. The Toxic Free Home Tour display exhibit will be made
available for display in libraries, schools, govemmem and corporate buildings, conventions,
fairs mxl communily mc=tingz.

Home Toxles Checklist

A sclf conducted Home Toxics Checklist will be distTibutcd to school child~n and at special
events. The Checklist will make residents aware of toxic substances used and stored mound
home. The proper use, storage and disposal of the substances will also be explained.
Encouraging reduction in ~h¢ amount of products used which contain toxic substanc¢$ will
eml)hUiz~L

Speaker’s Bureau/Informational Presentations to Special Groups

A Speaker’s Bureau Program will be ckveloped and coordinated bet, vein the Department of’Public
Works and the Chief Administrator’s Office. The Speaker’s Bureau will make educational
presentations to groups and organizations such as the L.cagu¢ of Women Voten, Kiwanis Clubs,
Boy and Gfl’l Scouts and the Chamber of Commcr~. Th~ presemahon mack: w~ll be ~iorcd to the
groups being add~ssed, but will generally explain d~ purpose and need for the BMP program and
d~scuss actions that residents and businesses can u~ke to reduce the amount of" toxic substa, llc~s
entering the City’s treaunent system.

Point of Purchase (POP) Displa~rs

POP displays will be designed rnrgedng specific products of concern (e.g. paints and solvents,
pesticides and lawn and garden products, motor oil, photography products and household cleaning
products) and will be dis~buted to stores that specialize in selling these products. The POP
displays w~ll educate consumers on the proper use and disposal of" the speci~c product addressed
and w~l pro~de the adcb’css and dir~:bons to the HHWCF.

Grocery Bag Program

Grocery bags containing an educational message about water i)ollur;on prevention and toxic wasR
d~posal will I~ produced and disu’~buted to major gTOC¢~ retailers in CCSF.
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School Education Program 0

wiih an e~ly education concerning the n~ed to ~du~ the amoum ~f pr~lucts u~’~nminin~
subsmn~s a~ well as ~e ~tential h~ the), can cau~ to human heal~ ~d the envi~

P~ter ~lendar Conte~

A ~s~r �~test will ~ held in Septem~r of each ~1 ~ar with all C~F elemenm~
Chii~n will ~ ask~ to g~phically iilust~te the activities that cont~bute to iluts~
and ~an and what can done to r v            ¯                   ~ ’p eent such ~llu,on. ~e ~sten will ~iudee
~nmng crimes will ~ inco~rated into a ~end~, u...~ ............

G~n Rib~ ~m

" San ~nci~o G~n Rib~ Panel was f~ u~er ~ gui~nce or
.~ss Advi~ ~omm~ssion Io help business ow~n �on~bu~� ~o the over~l

Bay ~. ~� ~panmem of ~blic Wo~ ~ll w "~ ,, . ., o~ ~ ~ G~n~n=l to develop G~en Bus~ness pmg~m. ~e pin,am will provide me~hants.
busi~$~ ~d offices with the ~ucational ma{e~als ~s~ to ~duce ~eir u~e of
~nmining toxic constituents. Pmicipadng busi~sses ~11 ~ provided ~th ~
¯ em ~ a "G~en Busine, "The nm~m is int--~-~ .~-~ ...........P
offices in a ~mil~ m~ner ~ ~ctivities aimed at ~si~nts. T~ ~pmment of ~blic
ensu~ ~at ~1 i~o~ad~ dis~bumd by ~e G~n Rib~ Panel ~c~s ~=

~u~don~ ~os on ~W and other environmental i~ues ~ll ~ p~uc~ ~d
~ble teleH~on channels, such as SFCityTV. Videotexts will ~ us~ to adveni~
~d other p~ms and mate~als. CCSF staff can ~nge to ap~ on community
prepares, such as "Inside C~ty Limits.~ to discuss water ~ilution p~vendon a~ pmm~
pm~m acd~des and mater,s. Public ~i~ ~u~emen~ (PSAs) will al~ ~ p~

P~motim s

publici~ ~d gene~l public educational messages will ~ conducted lhrough media ~ve~sm&,
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PSAs, and billboards. The majority of respondents to the environmental survey reported receiving

~. Oinformation on environmental issues through newspapen and television (42 and 21 percent.
! ~respectively). Non-whites, particularly Hispanics and Asians. are more inclined to ~eceive

L

Using survey data. monitoring data, and mailing lists developed through other program activities
and special events, these and other educational materials will be distributed to target areas and/or
groups, A special effort will also be made to make educational materials available ¯t large
supermarkets and grocery stores. All materials will be It¯hal¯ted into foreign languages as
appropriate.

The survey results suggest that environmcn~ organizations
for many residents. Sixteen percent of the survey respondents reported that at least one member of
the household was t member of an environmental organization. Thus. environmental
organizations will be used ¯s ¯ means of disu’ibuting program materials and promoting program
activities. Given their interest in environmental issues, these organizations can be expected to be

EXP£~..’~rED REDU(:’riONS

wiij ~e reached bv the ~,b~i,- ,,4 ....; ......... ~,,,~-,~, -~, .-~ i~...n~:nz o[ me publk:¯ . pe r=acneO wail �~ te ~n thereducuons, and 20 nt reducu ..... paru pa .

~ ~.~0 m, v.~..~,,e~

ESTIMATED AVERAGE ANNUAL COSTS

Estimating ¯ precise implementatio~ co~t for BMP No. I is difficult ¯s it depends on ¯ number of
variable factors. The activities included in BMP No. 1 are drawn from the Public Education Plan
being developed for the
ouneac.h program. An ¯verage annu~ .~os~ esumale ts prov~oe~ Oelow lot procluction, distribution,

t.. ~us~ Is provtoeo in cost mules included in the Appendix Col.
In this listing, the budgetary �ontributions of other departments participating in specific activities
are noted and subu’acted from the total. The estimated costs are summarized in Table 5-lB. Each
of the cost components arc described below.
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Pollutant                                     Reductions
(Ib/.t~-)

Copper                                         ,K)O

140
Me,cur),

6
Nickel

Silver
10

1720
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TABLE $-IB "

~ 0

lmplemen~fion Measures

2
Annual Operating Costs:

SzzfAng                                            $193,000.

To~I Annual Cost
$.360,000/yr

I
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(CESQG) can potentially be the source of a wide vaxiety of illegally dumped substances. San             L

metal platers: and medical and dental was~es. BuSinesses were’ the s~ur~� of over two thirds (68
percent) of the spill investigations conducted by BERIVI.

Data provided by the Metropolitan Water Reclamation District of Greater (~hicago, which
established a public illegal dumping hotline in 1989, shows that a wide variety of substan~s a~
reported to be illegally dumped (MWRD, 1991). All of the subst~tces listed above were illegally
dumped, as well as s~veral incidents in which acids and septic material were dumped into
or storm dr~t~

The greater Chicago met is not similar to C’CSF in terms of the mixture of busines~ and
indusu-ies represented, bowever. As stated above. San Francisco has a smaller percentage of large
industries, and a larger percentage of SQGs than most cities. Thus, it can he expected that non.
residential illegal dumping would result most commonly from the City’s many printing,
photographic, automotive service facilities and restaurants that improperly disQose ofoil
~’nicT~l.P°.lz.~lu.t?ant~ ~Lconcem f°und in wastes produced by the se businesses ,ncludc copper.

EXISTING CONDITIONS

CN2~F does not cun’endy have a formal illegal dumping hotline. The CAO operates hotlines on

¯ .~., tv .ou~ ~ ~ mot~m repOrgUlg Utegat oumpmg. ~ nese calls arc refcn~l to DPH.

The Bureau o($tngt and $~w~r l~pair (B$$R) has an emergency service telephone number
Army Street and.-oo pm to 7.’00 am at the Fu’e Department Central Dispa~h at 1005 Turk Sueet). Pe~odically, this

telephone number has received calls reporting iile.gal dumping and h~’dous spills. These repom
me refen’ed to BERM or the Fire l~partment, whtch in turn contact DPH as necessary. Whenever
stalT is available, BERI~ sends an inspector to investigate illegal dumping incidents. A report
completed on the investigation, ~lthough no further action i~ tagem

The majority of the c~lls received on this line involve requests for other telephone numbe~ and the
staff responsible for answering the line is simultaneously responsible for severaJ other phone linc~
as well as radio dispatch for BSSR. Significant delays in responding to cails to this line have been

The Fire Department has the authority to issue citations for illegal dumping. The possibility of
giving BEg/vl inspextors with citadon authority is being investigated. Issuing citations for illegal
dumping is considen~ difficult because the individual must actually be caught "in the act." BEgM
staff hell�yes that. even if cidng the alleged violator is not always possible, making a "show of
forec" is effective in showing residents that illegal dumping is taken serioosly by the ~ity.

In addirlon to education, the most effective means of preventing and reducing illegal dumping is to
provide the public with a convenient means of properly disposing of toxic substances. Proper
disposal al=--’madves must be made av~ablc and the public must be made awa~e of them.
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A convenient means of" properly disposin~ of" HHW is provided to San Franci~o residents by the
I-tJ-lW(:::F ol~rated by the Sanita~ Fill (:::ompany. The facility is located at 5U! Tunnel Avenue,
within ten miles olr any ~sidence in the City. it is open from 8 am to 4 pro, Thursday through
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The curb$ide oil collection program will be promoted through news stories, utility bill inserts andp~.id a.d..ve.nisements in local new.spa..p~.~:. _V,fith regard.. to promot!o.n, ~.7 .perce.nt of pani.cipants

L

Sar~ Jose program uses brix:hures, ~loor hangars’and paid advertisements in local neighborhood
newspapers to promote the program. Route audits are conducted to determine areas with low
participation. These azeas are subsequently targeted t’or aggressive promotional efforts, such
door hangers and additional advertising in local newspapers. The use of neighborhood
newspapers was found to be particularly effective.

Illegal Dumping Hotline

Members of the general public commonly report spills and illegal dumping of toxic substances.
The public was the source of" 43 percent of the illegal dumping/spill incidents investigated by
BERM and 24 percent of those investigated by DPH. San Francisco does not, however, currently
operate an illegal dumping hotline specifically oriented to the general public. Such a hotline will be
established as pan of BMP No. 2. During normal working hours, the hotline will be answeg~l It
BERM, with referrals to DPH, Fire Department, and the Bureau of Street Cleaning ~nd Urb~a
Forestry, as necessary. Being answered first at BERM will allow an appropri.a,!e respons~ m be
coordinated, while maximizing the possibility of catching the dumper "in the act and citing

t.standard.procedure w.ill be.established through whi,ch illegal dumping reports received by other~ty agenctes ~re u’ansterreo to BERM. Other citys experiences with illegal dumping hotlin~s
suggest that ~ esmblisbed and publicized, fewer public calls will come through other lines.

The illegal dumping hmline will be a~gressively publicized and promoted. Whenever possible., th~
hotline number and message (e.g. "Report All illegal Dumping!") will be integrated ~h o~hcr
program activities. All public education materials produced will prominently list lJ~ hotlin=
number and to encourage its use. Environmental groups, community organizations and
groups will be notified of the hotline and asked to promote it through their newsletters lad
activities. Neighborhood watch groups will be provided with background materials on ili¢gal
dumping and the hotline and encouraged to watch out for illegal dumping as pan of their ~ctiviti¢~
(Neighborhood watch groups must be rtached through the Police Depanment.) Senior citizens
groups will also be educated about the bowline, Finally, a bumper sticker will be developed which
prominently displays the hot]Joe number with an accompanying message to report illegal dumping,
Bumper stickers will be applied to all City vehicles and distributed to environmental groups,
schools, community organizations and at special events.

AdcLitional publicity, in the form of Public Service Announcements (PSAs) on local TV and radio
stations, and paid advertisements in print media, on billboards, bus stops and in mass transit
vehicles will also be an’anged as practicable. One means of funding such advertising is to arrange
for fines levied against businesses for illegal dumping or other hazardous materials-related
violations to be "set aside," with the guilty party sponsoring a billboard or other form of
advertising carrying the hotline number and message. This program is used successfully in
Sa~’amento County and allows the fines to be used directly for program-related advertising radar
than going into the general fund where they might not be readily available for the public education
prooam.

A potential option that has been suggested for an illegal dumping hotline would be to develop an
integrated "environmental hotline" to which residents could call concerning the full range of
environmental issues. The integrated environmental hotline would consolidate hotlines currently
being operated by the CAO as well as the new illegal dumping hotline. Callers would be provided
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V
with a menu through which they would be transferred to either existing recordings, voice mail, or,

0as ~i~h the illegal dumping hodine, to staff at either BERM or the Fire Department. Consolictadng
the existing hodines into a single "environmental hotline" would reduce confu, sion a~o,ng ,the

L
~evera! laclor~ unclermlne Ihe tea:HbH~ly o! an lmegrated "environmental holhne," however. The
public may not be receptive to an extended menu, especially when calling for a specific puqx~se.
Additionally, the cost of such a system could be prohibitive. The CCSF’s Bureau of
Telecommunications has reported that such a system would have to be arranged through Pacific

2Bell’s California Call Management Program. This program charges $250 per month for eve~
incoming and outgoing phone line, or "port." Muldple incoming lines would be necessasy to
ensure that residents do not receive a bus), signal. Transfers to a recording or voice mail cost only
$8.50 per month. While a traffic survey of existing lines would be needed to determine the exact
number of incoming lines necessary for an integrated "environmental hodine," it can be assumed
that at least four lines would be needed as well as one outgoing line for transferring illegal dumping
reports to BERM or the Fire Department. This arrangement alone would cost at least $1250 per
month. Given the level of use that could be expected for an integrated "environmemal hodine,"
actual cost could be much higher¯ It is thus assumed that this option would be infeasible for cost

Citation Authority for BERM Inspectors

.! BERM will investigate providing its inspectors with the authority to cite illegal dumpers. The legal
" authority, fining structure, and appeal process will be similar to the Fire Depanmem procedures

and will be based on advice from CCSF’s legal departments. Even if citati.on is not possi.ble,
2BERM should respond to major illegal dumping reports with an appropriate show of force m

convey to residents the seriousness of dumping toxic substances into sewers and storm drains and
to warn ~he violator against repeating the action.

EXPECTED R£DUCTIONS

Reductions due to the illegal dumping hodine and the citation authority for BERM inspecmn
i’would be highly variable. Reductions from this BMP would be primarily due to the

rdisposal of used motor oil Based on the San = .....................p..rope
.,,,-. v,vE, m,, ~usxs. ~one gallon per IlousenoKI ~),ear with S0 percent of" households participating), approximately 157,000 gallons of used oil per

year would be collected. Some of that oil would normally have been disposed of properly.
California ln=gran:d Waste Management Board estimated that approximately 46 percent of used oil
was disposed of illegally in 1990. Therefore, approximately 70,000 gallons per year would have
been illegally disposed if curbside collection were not available. Table 5-2A summarizes the
reductions of toxic pollutants by collecting the illegally disposed used oil. The amounts of metals
in used oil were estimated based on discussions with a local used oil recovery Company and ~re
summarized in Appendix C-2. In addition to the metals shown on Table 5-2A, PAHs and other
organic compounds present in used oil would also be r~duced. However, their ioadings arc
unknown at this time.
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ESTIMATED COSTS O

¯ . ~rt ,r-’s~g1’a~ can ~ OltS~t l)y a �oil Iother fund~n mechan~,n " ga~ ge ecnon bdlg         s independent o~ the budget for [he B~IP I~Ogram.        incr~ses or

:2
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TABLE $-2B
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Implementation Measures
(~os~ 1

Program Stanup Costs: ~,::,

Annualized S~anup ~(a)

Annual ~inl ~t~

lll=lai DumpinI H~li~
~

Curbside Mol~ ~1 ~~ ~m
S 157.~

~Sub~
~ ! ~0,~

2

~ ~ -..
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BMP NO. 3 ~
BAN THE ~ SE OF COPPER SULFATE ROOT KILLERS AND EDUCATE THE

L

Genera/ly speaking, most of these products do not have a direct _,pathway to the ueatment plants.
Some .of .these. �omi~.unds used m C’CSF may contribute to me wet weather Ioadings. An
cxccpnon m u’us regain are roo~ killen.

2C~cmicaJ mot killers am used to ~1 or retail roots w. hich, a.tu~cted by moisture‘ have ~rown into
sc,,vcr lines through small cr’ack.~ .~ssurcs. or separauons at joints. Th~ majority of cbemicaJ root
killer products sold to the general public are composed of �~’:,per sulfate and are applied directly to
the sewer line by flushing the product down the toilcL Product directions recommend using an
entire two pound bottle in each application with one application per ysar suggested. Given that
copper sulfate is approximately 40 percent elemental copper, approximately 0.5 pound of �oppm’
woukl be added for each appLicm5o~

u ............... p,umomg ann sewer repuu" ouslncsses ~at use th~ product as part of ~
work .- ¯ s~ll it to customm.s following mcchanicaJ removal of roots, and; ~.Si=’s Dcpa~ment of
PubiL ocks which may use the ~ in municipal sew~,

mc primal/~r - ~ of removina roots ~ o-~ ~,____.._ _,~_~,~v_l~,. ~ um~ m~:~:rlantc~i �otong is
2o ..... -~-~,a. ~.opi~:r iUllate ~ lel. " IS recornmended as¯ secondary or maintenance ucauaent to retanl roo~ that hive already heel cut. This �o~lustoa

consumers W . . gg t could be w~del us~dh°~
~,~

""" ".’; v,,,uu~t ~ uc ¯pptted soests that i ¯ "
m̄out �onoucun ¯ detailed ¯ ¯¯ ¯ g survey of harclwarc and plumbing stores m ~(~F, it is

,impossible to know exactly how much coppe~ sulfate root killer is sold and used. In the public
¯ wtreness survey conducted, mot killers were reported to be used by 3 percent of CCSF
households. ~’.:)pper sul/ate had the lowest usage rate reported for any of the toxic rearm’isis
covered by the survey. If 3 percent of CCSFs approximately 300,000 households each made
one, two-pound application of copper sulfate mot ~ller per y.em’, over 7,200 pounds of copper
would enter the sewer sysu:m. The accuracy of this ngure may oe questlonal:le‘ bov~ver. Survey
w.spondents may have associ¯~d "moc eradicators" (the term used in she surve?., questionnaire)
with weed killers and other producu applied directly to plants in the lawn or ,;arden. This is
supported by the survey’s finding that having ¯ yard or garden was linked to greater use of root
eracLicators. Law~. and garden root killcn and related products .ok? not ha.re ¯ direct pathway to the
sewer system during dry-weather conditions and thus are not ~lcL~ssed by BMP No. 3.

The SRI study cited above estimated that copper sulfate root killers contributed between 36 and 4:2
pounds of elemen~i copper in Palo Alto in 1990. By projecting this usage based on population,

~ ¯ ,,,-s- ,-~ ,,,.�,y to ~ an ovcr-esumate, however, as Palo Altoresidents may use more of this product due to the arca’s higher percentage of detached single

rfmr.ily homes and garden landscaping. A more realistic loading may be 50 percent of the above
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estimate, or 200 pounds per year. The west coast distributor of a prominent brand of root killer       ~’~
(Roebic Root Killer K-77) was contacted and suggested that the relative scarcity of trees in C~$F
minimized sales of.~.e prod,uct. A rou.g.h estimate .w~ given, tha.t app_roximately 400 to 500, two
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With regan:l to education and oumeach to the
.~..v,e.l..o~ .w~: ~1 i~ mod~’ied to includ~ general public, the agrichem brochure being

L
................... .:...,. .....~_o~_ ~ _,t~. i~g u~ ~ of~op~r s~f=e ~t ~lers ~
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0TABLE $-3A

~
E.qTI MATED ANN! *AI. (?(}.qTS L

Implementation Measures
Cost

. , 1

~ 2
Revise Ordinance for Ban

$18,000

Ou~.ach ~o Businesses
$4,(XK)

Education Materials to Nurseries and Hardwar~ $1ores
$10,000

Workshops $ ~ 8,000
Promotion and Publicity $18,000

To,., ^...,c~.) s~0~ ~ FL~
(It) Amortization factor- ~ years @
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BMP NO.4                               O

Metals and cyanide compounds contained in paints and other home improvement products (e.g.,

1
spackling past~, wallpaper adhesives, etc.) may be discharged to [he.sew~. r through routine cleanup
and disposal procedures practiced by commercial contractors and resmdents. Of the pollu~nts
targeted in this BMP study; copper, mercury, zinc, and cyanide compounds ~ commonly used in

2
paints and/or other home improvement applications such as presen,’atives, biocides, mildew]cities,
and in paint and pigment formulation. This BMP would attempt to reduce the           ¯
from these sources by implementine educational ..........., ........... pol.lutant loadin s
products and d~sposaJ practices. ,- ...... -,,;= .,,u --uggcsi~ng alternatives to

POLLUTANTS OF CONCERN

CCSFs "Small Quantity Generat_ors" report identified painting and wallpaper h~nging �ona’actorl
as a potentially high sources of toxic pollutants, especially mercury ¯nd zinc. The uses of
mercury, copper, zinc, ¯nd cyanide compounds in home improvement products are discussed
below,

Mercury

Historic¯Sly, mercury in the form of phenyl mercuric aceta~ (PMA) was �ommonl used ~s ~n in.
2can preservative ~o prevem bacterial and fungal growth ¯nd as a mildewicide ~ interior

extenor paints, spackle and w-~l paper adhesives. Pri~x to June 1990, mercury limitations in p~im
were se~ ¯t 200 ppm in interior paints and 1500 ppm in exterior paints. Following ¯n incidem ofmercury poisoning in ¯ four-year old child resulting from mercury in pain~, EPA promulg¯led the            ~,~
following rcgulato~ resmc~ions on mercury sales and uses:

¯ As of August 20, ]990, mercury was banned in paints intended for interior use, but could
still be used on exterior surfaces in concentrations of up to 200 ppm. Paint distributon
were required {o re-label ¯II mercury-containing paints "for exterior use only." (55 FR
26754)

¯ As of" September 30, ]991, ~he use of mercury was banned by EPA for aJl inle~or and
exterior applications. Paint manufacturers were allowed to purchase mercury until this
date, ¯nd were permitted to subseqtmntly deplete their stocks through continued use in the
mantLf’acmring process.

,,~According to ¯ Kel]y-]Vloore representative, this PMA stock depletion ph¯se would last
approximately 9 to ]2 months from September ]991, assuming normal paint sales
consumption. Therefore, exterior paint sold in stores today would likely contain merctmj. In
r~sponse to the regulatory measures, paint manufacturers have switched to organic-besed
rnild~wicides. (H. Champeny, pen. comm. ]992)

The common spaclding and wallpaper materials currendy being sold in California do no( appear to
contain mercury or any of the other targeted compounds. Conversations with severa~
manufacturers of leading spackling and wallpaper adhesive products (Synkoloid Co., Custom
Building Products, and Wall Tire, Inc.) indicate that the.~ products u.~d to contain mercury until ¯
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few years ago. but have since swi,:hed to organic, amine-based biocides such as
~ 0azoniaadamantane chloride. (J. Avel.’,r, per~. comm. ]992) .

cupric acetoa~nate and copper phthaiocyanin~, which ~ used in formulating deep blue and g~en
paint pigments, and cupric sulfide, which is used to form a copper blue coloring in linseed oil
va,’nishes. (Gosselin, et. al. ]984; D. Radke, pets. comm. ]992)

Copper is also used in the form of cuprous oxide (Cu20)asa bloc]de in marine paints. Thes~
manne paints are designed to slowly release cop~r in ionic form in order to prevent the b, rowth ot"
organisms such as barnacles on the underside of boats. These paints may consist or 20 to 70
percent by weight o1" cuprous oxide (Datta, personal comm., 1992).

Zinc ¯

Zinc oxide is a common ingredient Iror many oil-based and water-basrd (latex) house l~ints, with
weight percentages reportedly ranging between 0 and 25 percent (Gosselin, et. al. 1984). Zinc:
oxide contributes to the hardness and gloss retention of the paint film. as well as enhancing
uiwaviolet light protection, chalk conn’ol, and mildew resistance (Patton, ] 973).

C,yanide

Cyanide compounds such as ferrocyanide are used in the formulation of certain deep blu= pi~n¢n~
such as iron blue. (Gosselin, et. aL 1984) Little data are available describing fl~ percen~ge
paints that contain these pigments. However, pigment manufacturing information (Patton, 1973)
indicates that the cyanide weight percentage contained in certain deep blue pigments may
between 5 and 30 percent. Paint contractors and sales persons contacted could not provide

¯ ’~’ information on sales of paints containing cyanide.

¯ ’ Other Compounds

].e.ad is the only other metal banned by EPA for use in paints. Lead restrictions
1978. Regulations may he forthcoming for tributyl tin oxide, but no other intended metals
re,.tricrlons arc known at this time. (B. Edwards, pers. comm. 1992)

Painting contractors, distributors, and homeowner "do-it-yourselfers" practice a wide rang~ of
disposal methods for their paint-related products. Sink and storm-drain disposal of excess pain~
brush, roller, and spray equipment rinsewaters; and home laundering of paint-covered materiais
common pathways for pollutant-laden paints to enter the sewer system.

Although waste minimization is widely practiced by painting contractors as a cost-savings
measure, proper paint cleanup procedures with respect to minimizing sewer Ioadings are not as
common. Many contractors are unaware that paints contain metals and other pollutants of concern,
and arc unaware that storm drain/sewer disposal is not appropriate. Some contractors contacted
were unsure of the precise equipment cleaning procedures of theft" work teams and reported various
improper procedures such as rinsing equipment into the soil and evaporating paints for disposal as
a solid waste rather than paying for hauling of liquid hazardous wastes. Rinsing of equipment to
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the soil, "work" sinks, or storm drains was also reported "so as not to leave a noticeable mess’. 0While some contractors are can:i’u] to di,~pos¢ of their thin..’,~rs that are used i- cleaning oil-based

L
paints, oth.~.rs.art less aware of proper dis .posal procedures. Residential "do-.,.yourself" painters
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¯ Identify Workshop Participants. ]dcniit’y contractors, hardware/paint store

Omanagers, equipment rental shops, and boatyard mana er~ to inv’
work,shops. Prepare and mail workshoo invitafinn~ .a_.g.e.:., .... ~te.to the. educational             L

(:lescribe the concerns associated with ~mpropcr paint d,sposal, and rovide simple
ins~’uctions as to proper cleanu and "
a_s "Your Guide to     " p :d_’_s ~posai m~,hods. Re ferences to CA(~ lileramrc
facili.... au ~-- -_ .L~ss~ Tox!c Shopping: and directions to the household hazardous ~uch,.. w.. uc pr~vlo~(] 011 r~l~se ma[eriats,                                              aste

¯ Conduc! Workshops. BERM would p~mvide !wo educationa! workshops for painfinscontractors, hardware store man-~gcn, ooatyara managers, am] paint equipment
shops to discuss recommended wa.~[¢ minimization, cleanup, and disposal prac6ces.

¯ Distribt;te Fact Sheets and POP Displays. Fac! sheets and .~.in! of pu;chase
displays will be fin-~lized following review at !he workshops. These will be distributed
hardw~-� stores, paint stores, and equipment rental shops, Re~ain extra fact shee!s
disl;’ibution at fain. community events, and/or as utility bill insets,                for

¯ l~mPlem.ent a Green Business Program. Contraclon employin~ proper �leanu
msposai practicts can promote themselves as a "Green Business." "r~ Mayor’s
.Ribbon. Panel" .will I~. u.~.d !o promote and coordinate !his prok, Tam. Penni "
inspection proeeaurai acta,|s will need m ~’- ......a: ......... !.ng
proper proceclu~                    -. ~w,u,.a~=u m ensure �onunueo pr~cti~ of the

¯ £dueale Residents on Proper Cleanup Practices and also on Seleclinl Green
Business (:ontraelors. As pan of !he public educa!ion ~asks described under BMP
No. ] and Ihe poin! of purchase displays a~ pain! and hardwarc s!ores
insm~cted to follow n ~..~ ........... _ .... , residen!s will berro~-,,r ...... -v anu ulsposal pmccaures, ano to only s=lec! certified"Green Business" �omracm~.

EXPECTED RED~CTIONS

Table $-4& presents the expecl~.~l mass loading ~ducfions ~.o occur through lh= implementation
BMP No.d. These rcductions assume a 60 percen! reduction of mass ioadings from paint
co.n~a, cton. and a $0 percen! r~:luction from residents. These rnduc~on estimates assume !ha! the
pam[mg �onic’actors a~ an easier ~q’oup to reach with !he educational measures than the rcsiden!
"do-it-yourse]fers." However. since �on~’acton !end to waste less pain! than residents.
di~erenc= in cxpect~ fumrc rcductio~s is fairly

ESTI]VL~.TED COSTS

The implem=ma~on costs for this BMP ~ summarized in Table ~-4B. I:~ailed cos! csl~matcs ~rc
included in .~,ppendix C-~ for reference. Costs for implementing this B~P a~= es~m
nearly $37,0(X) annually These costs .......... "-       .      ¯     _ " ated to be

.̄- ...... ,� u.�-.me costs ot presenting the lout workshopsand developing 1,000 point of purchase displays, and annual production of 10,000 fact sheets.
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~s~imaled Reductions
,~lass (Ibs/.vr)

Pullulanl Loadings
~ 2

(Ibs/.vr)

Copier 40 lO ¯

Zinc 3..~00 700

Cyanide 30
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BMP NO.$ O

FURTHER REGULATE DISCllARGE OF PHOTOGRAPItlC WASTES
L

(~uahly f~o~l~ol l~la~L in addmon Io sdver, a num~r of ~her ~lluQms ~ al~ p~nl in v~s
pholo~phic wastes. CCSF has ~en ~gulatin~ Ihe ia~r photofinis~rs wilhin its ~i~ ~1
~ a humor o~ ~ ~is BMP evaluates implementing a~ltional ~guladons ~ this business
c~tcg~.

Photo~phic mate~s (film, pa~r, e~c.) a~ ~ludons ~ain a humor of organic and me~lic
�om~u~s. Table 5-EA lists some o~ the chemicals fou~ in phmog~phic ~lutions. Many ot
z~ solue~s ~ ~h~ into t~ ~r system and have a di~z pathway to t~ =nv~menL
~e ~gati~ imps of z~se wastes into z~ env~m=nt ha~ ~n ~cognize~ For a humor ~
~, ~e p~o~phic i~us~ has ~fo~ulazed ~nain p~zs with less toxic ~m~enzs ~
has ~velo~ va~s ~cyci= z~ ~azmenz ~m=s m ~duc= she I~dingz o~ ~=~ zo~�

POLLUTANTS OF CONCERN

The pollutants of concern identified at CCSF that are typically associated with the photographic
.l~.Ocesses .include silver an.d cyanide. Mercury was initially thought to he a compound used in
photOgraphic processing. Chromium and selenium m’= also present in some of the solutions. The
use of these pollutants ~,~ b~fly discussed bedow.

Silv=- is the mos~ IXominent pollutant of �oncern from the pho(ographic processes. It is �onfOund
within the film and prints in the forms of silver chloride, silver bromide, and silver iodide. The
use of silve~ in photography is briefly described below.

The initial sttp in photography is the exposure of a film to a light source. The plastic film is
covered with a light-sensitive coating called a photographic emulsion. This emulsion is usually
composed of silva- halide salts in gelatin. Silver halides i~iude silver chloride, silver bromide,
and silver iocEde_ Most photographic films are made of polyester or cellulose ac~tam. To produce
the photographed image, ~e film is commonly developed into a negative and then into prinL~. The
major steps in film processing include developing, bleaching, fixing, and washing.

Developing. C~emical oxidation and reduction reactions develop an exposed photographic
emulsion. Black and white (B/W) and color processing am different and are described Sel)~-ately.
The photoactive medium used for black and white processing is an emulsion composed of ¯
dispersion of silver halide crystals in a gelatinous matrix. Brief exposure to light produces ¯
chemical change in the silver halide crystals. When the film is subsequently immersed in the
developing solution, the exposed silver molecules are conver~d to metallic silver. The metallic
silver is dark in color and produc~s a negative image.

Film and paper used for color photography consist of three separate layers of" photoacdve emulsio~
with intermediate layers. Each layer is sensitive to either red, green, or blue light due to the
presence of selccbve dyes in the emulsion. Intermediate layers filter out other wavelengths, so that
the silver halides in each layer ar~ only exposed by the ligh’t of the specific color. A colorless dye-
forming coupler is present along with the silver halide crys. tals in each emulsion layer. When
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processed in the developer solution, the exposed silver molecules are convened to metallic silver,
w~!ie.sim.ul~a~, eou.sly prod.ucing o.xid!zed devel.oper molecules. These developer molecules react

Stopping. A stop bath is used immediately after the developer bath for B/W film development
and print making. If. the film were kept in the developer bath, even the silver molecules
exposed to light can be convened to me[:,ilic silver by the developer solution. To prevent this from

2
happening, the chemical reaction o£ the developer is arrested by the stop bath. The stop bath is a
weak acid solution (usually acetic acid) which neutralizes any ot" the alkaline develop~ carried over
on the s~ ~’ace ot" the film or in the w~[ed gelatin layer.

Bleaching. A bleach solution is ~.    only with color processing. It renders the color ima~
visible by removing the I: :~ck meta]li’¢ .r from the photographic emulsion. The bleach conv~ts
the metallic silver back into silver halidcs. All of. the silver halides on the film, whethera p~l o~
the expo.~.-d image or not, can then be dissolved and removed in Ih© fixinE s~ep. The dy~ is
retorted in each layer o£ the film so that a n~gative color image exists.

Fixing. After the developing and bleaching steps, the photographic image on the n=pttve is
visible but very perishable. It’exposed to light, the entire negative will turn dark. To prevent this,
the fixer sets the image permanently On the film. The fixing agent is n~ded Ix~cause the
image contains unexposed silver halides from the black and white processin~ and re�onveyed
silver halides from color proc=ssing. These crystals a~ still light sensitive and, it" ~llowed IO

2
remain, would cloud the

The fixing solution is usually �ompri,,ed of" sodium thiosulf"ate (hypo). Ammonium thios,ltm ..f
- - :sodium hyposu]f"at¢ is ~lso used. The fixing solution converts the silver haJides to soluble

complexes and dissolves them out of" the emulsion into the solution. The ma’orit f"
. y o the silva.

~ phote.r.’raph,� processing Is conlamed ,n the fix and bleach-fix (bSx) solu~’~

Washln~. After a film is fixed some of" the chemical, including hypo, remain on the i, eladn
emulsion layer, If" it is not removed, it can react with any rec~,aining silver to fonn yellowi~h-

qu !,y of" To preve.., .$umde  orm tio.. fill.=
fn:m, the emulsi n t;. ,~,t,~"~ ~.m_u..,~_o~...__r,!, .ms are wasne.a m a w.ater vain that dissolves the hypoa, ,, ,,~,pu n~uu-~,z, ng agent ana a wemng a~em, to prevent wa~r fromspo~ung the film, are added to the wash wa~r.

Mercury

Mercury was initially ,dentified as a potential nollutant from t           "         .

a mercury concentration of 16,6~0 mg/] was listed. An intensifier is used to increase the conlrast
between light and shadow areas in B/VV photography. It is typically used in a.,"isUc phmogrophy
rather than in general con.~ ~mer photographic processin8.

The Eastman Kodak Company was contac~d to verify whether this produ~ is still used. Based oa
discussions with the manager of the Kodak Imaging Environmental Support Services, Eastman
Kodak does not ,:urrent]y, and has never, marketed a mercury intensifier. Kodak apparently
reported a formula for the mercury intensifier in a trade journal in the 1070"s (Dagon, 1992). The
unavailability of a mercury intensifier was confirmed in discussions with the environmental
manager of Fuji Photo Film U.S.A. Inc. Based on the current regulations limiting the use of
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0mercury in general and an absence of demand, photo~r’-~phic processin~ is not expected to be a
~ Lsource of mercury.

photographic ir~dustry has switched to alternative bleach solutions. The majority of bleach
solutions used today contain ferric EDTA (cthylenediaminetelraacetic acid) as the oxidizing agent.
Currently, there ate only three processes that requir~ the use of ferricyanide bleach:

" Kodachrome K-6 (slide film).
¯ Aerial Ektachrome EA-$ (aerial photography and satellite pictures).

¯ VI~F (video news fdm).

Certain morion picture .and c!nemagraphic processing still utilize ferricyanide bleach; however,
most of that processing ~s penormed with a persulfate (sulfuric acid) bleach. Based on discussion
with BERM’s Preu~atment Enforcement Section (PES) staff, none of the major pho~oprocessors
within ~C.5F utili~,s ferricyanide bleach.

Other Chemlcel~

Although not idemified as pollutants of concern a~ CCSF, chromium and selenium are present in
,o.th~. r.chemical, s. used in phmog~a, phic processing. Table 5-SB lisu certain products repor~d in the
Omtcal Toxi�ity of Commercial Products" and their expected concentrations. These compounds

~-= not used extensively in consumer photographic processing and their overall usage may be
small. However, as shown on the table, ~h¢ working �oncenu’ations of pollutants in these pmduct~
~ significantly above ~=ir respective local limiu.

EXISTING CONDITIONS

BI:RM’s PES has been sampling and regulating photographic processing businesses since the
19705. This sampling and regulating effort has been directed towards the significant induslxial
users (SIUs). Recently, PES staff has performed a comprehensive survey to identify all
cPh_~o~_~_ P_h_i.c_.process!ng.ope~t, io.ns within CCSF. This survey includes commercial pho~ographic
t,ut=ncr~, pnn[ers, aria m~cro-mm~ng operations. A complete listing of the 291 establishments thai
In: in the PES photographic ~iata base is included in Appendix C-5 for reference.

BERM adopted new technically.based local limits December 18, 1991. The new limit of 0.5 mg/I
of silver is being imposed on all silver dischargers within CCSF. So far, the PES has utilized this
u’ansition period to educate dischargers on ~reatrnent and disposal methods available to comply with
the new limits.

Of the 291 establishments identified in the database, 67 have been sampled for compliance and
another 94 dischargers have been inspected by PES staff at least once since 1991.
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However, it should be noted that silver is not currently a major pollutan! of concern for CCSF.
The 99th percentile effluent in 1991 was 9.1 I~g/l as compared to the new Basin Plan limit of 23
I~g/l. However. as the SEWPCP effluent already would comply with lhe ~rw limil, mgul~fi~
¯ e~ additional mi~r ~u~es would have no eff~c~ on ~pli~.

¯ Regulate Dental Offices and X-Ray Laboratories. ~e pES staff has don~ ~n
exempla~ job in the identification, sampling, and ins~ctio, of a large humor of
pho=o~aphic waste disch~ge~. An expansion of the cu~nt pr(,Eram could includ~
~gulation of dentist offices, dental la~to~es, and x-~y la~ra.)des. A ~view ~f
PacBeli Yellow Pages indicated =hat =be~ ~ over ~ dendsl~ and denial
within CCSF. X-ray laboratories could expand ibis listing O)nsiderabty. ~or
~gula=ing th¢~ busi~s~s, a compm~nsive su~y of ~ bu~Itles~s would have

¯ Regulating and Monitoring. ~ eu~nt I~al limits’ would ~ gs~ as ~ m~h~i~
for ~gulaling the~ businesses. As many of =h¢~ businesses ara small, off-sil¢ hauling
may ~ the mo~ approp~ate means of dis~sal than ~atmenl. 1 l=emfom, mos~ facilifi¢=
would no= ~qui~ sampling, bug rather, ~ic ins~ction Of hauling ~co~s
education assistance would ~ ~qui~d. Du¢ to Ihe ~tenlially large nu,~ of
facilities, ¯ comprehensive computer ~heduling ~m to ~d,le samp.nw~ns~
~d to ~k violation noti=gms~n~s would ~ a ~=i~.

Regulate Other Photographic Wastes. In addition to bleach and fix. other
photo.phi� solulions (toners, ~ducers, and eay cleaners) ~ontaiq p?llulan
�onccn~ations higher than their ~s~ctiv¢ l~al limits. The ~ll~=ants =~ ~
include chromium, selenium, and silver. ~¢y should ~ mgulale~ m a stmtl~ m~ner to
silver. Since most o£ these solutions a~ used inf~quently ~ in smaller quantities,
exacted ~duclions may ~ minimal. As th¢~ is no ~sidual Value for ~� non-silver
wastes, cost o~ its off-site hauling could ~ significantly higher lhan the bleach ~d
solu6ons.

¯ Provide Residential Drop-Off L~ations. Based on discussion ~th PES s~, a
major improvement to the exis~ng silver con~i pm~m would ~ to have morn
l~ations available. ~� existing Hazardous Waste Collection Gentcr is ]~atcd at the
southern bounda~ o~ CCSF and is not convenient ~or many ~=dents, Av~labili~
~p-off sites at the SEWPCP and RSWPCP would £acilitate proper dis~s~. An ~a at
each plant could have ~o ~ cons~ctcd for accepting ~� silver wastes, StoWing
¯ sposal a~as would also be rcqui~d. In o~¢r =o maximi= c~nvcnien~, the
sites should ~ o~n to the public for at least six ~ys a w~k. Sliver wastes collated at
~�~ sites would ~ hauled off-site for ~clamation ~ p~r dis~,
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EXPEC~FED REDUCTIONS L

r~gu]ams den~ts and x-ray bberatori~s as w~U as comrner~a] photc~’mishm~.

Implementation of the above measures would achieve lover percent tq~luclions, primarily due to
the silver waste control practices that arc a~ady in place. The avenge SE~ influent silver
coucenwarlons have decreased from 25 gtg/l to 15 I~g/1 from 1990 to 1991. The results indicate that
the current program (regulating the largest discharges) is already very successful. Further
regulation, as recommended by this BLIP, may not result in noticeable s~’tions. Assuming tn
additional 5 percent reduction, silver loadings would be reduced by 500 pounds pe.r year.
Reductions in other ix~lutants such as chromium and selenium would be very limited.

ESTIMATED COSTS

The estimated costs of BMP No.5 are summarized in Table 5-5C. A larger number of small
businesses would be regulated under the new measures described above, After these businesses
arc identified, one PES source reduction specialist would be required on a half-time basis to
develop specif’tc regulatory steps, educate and assist business opera~ tins, and ~ and monito¢

’’
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number of. pollutants to sanita.’,, ....... "~ ..... ~ . r. ..." "~’ ’~"-,~,b,-’~’ o’-"~,:~, ~-� tci~m automotive scrvlc~ laciiigies" �/ICO1~-,l~S,~smanv types of businesses: general automotive repair shops: brake, radiator, or u’ansmission mp,~r
facilities; automotive detailing facilities; car washes; engine steam :leaning facilities; lummotive
body repair shops; automotive upholsterers; air conditioning servicing shops; and gasoline/servic~
s~ations. As described in a subsequent subsection, CC..SF is currently re ulatin all "       ¯
and c.r washing facilities, For the numnse of" thi" -v-’--’:-- "-- ~’~*" "~ r~.’.’alor rei~r
facilities" is u,~l collectively to designate all of" the above facilities, wi~h ~he exceixion of r~liltor
ztpa~r shops and car washes.

Most of Ihese businesses generate some of" the following types of waste., waste oil, used lub;i’cants
~:d transmission fluids, spent solvents, spent caustic pans washing: ~olution, pans �leanin~ tank
sludge., oily waste sump sludge, used antifreeze and used lea ’      "
".� waste from automotiv . . ... ¯ _ .    d ac!d batteries. Improved conm)l..,,,.,4 ........ e s.ervlce .fac.lh,es can be achieved b ~m~)iementinn sew, hi .-,~;

summary of background information on CCSF’s current source control ¢t’fom in [his
i .ncluding lutomoti~- service facilities inventor~ and education efl’ons, I desert ion of
.oz .poilu.rant Ioadin ’om automotive service facilities -n -’o" ..... ¯ __,,..__’~,i~_,. II~ ~

POM.L; I’ANTS OF’ ~ONC£RN

A variety of" activities are o’,rried out in automotive service facilities. If nol mlnaEed
these activities provide m, ~ #’or commonly used products to reach the storm drains or
sewers. For example, if", while performing engine repairs, used motor oil is allowed m drip
[he shop floor, the floor is washed down, and ~he wash-water flow~ ~o the floor drain which
discharges to ~he sewer, I route is established for used motor oil to reach the sewer. Automo:
service facilities therefore represent potential sources of" heavy metals, oils, ~reas= ~�! o.
pollutants to San Francisco’s sewer �ollectiun system. A number of common activities
associated wasms are summarized in Tabi=

Many of" the products used in automotive service facilities are petroleum products or distilla~.s
distilled from crude oil and chemically treated with additives. Automotive oil is usually refined
from base or crude peu’oieum, often with additives such as heavy metals, mono- and polyc~clic
aromatic hydrocarbons, halogenated hydrocarbons, phthalates, phosphates, p~ .’nols, amines, ~
amine derivatives, de :rgents and dye., (~unicipality of Mem~politan Seanle, 19E2) in
waste oil contains heavy metals as contaminants from engine were" and combustion. ¯ Gasoline is
composed or" hydrocarbons derived from distilled crude petroleum, it is chemically modit’~l ~d
blended, and may contain additives such as anti-knock agents, anti-rust agent.~ detergenr~, lad
dyes. Transmission fluid, ’so has a hydrocarbon base. In addition, several non-petroleum i’"
products aze commonly u: :, such as antifreeze and brake fluids. Antifreeze is used :’~ r~lia~
prevent overheating or freezing, and the major in~’edient is e:’ ’ene glycol. B e flui~
composed primarily of glycol ethers. (Municipality of. Mctropolit .~.atde, ]9g’)) �..avironme,~_J
p.robie.ms associated with antifreeze and brake flui~is anr~ar ,,~ ~,, ’~,-~. ,~. ..... .~ :"" .... --
o~[en I)e contaminated by heavy metals,              rr ......... u,~; uac’u I;~I;~uct,~ Wl’llCh
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TABLE S-6A

AUTO SERVI~E FACILITY AI~’~rlVITIES AND ASSOCIATED WASTES

Activity                                       Associated Materials Potentially Discharged

~banging automolive fluids                          Motor oil. coolant, antifreeze, brake fluid.

wansmission fluid, radiator flushing fluid, frco~
other refrigerant

Fueling vehicles Fuel

Removing and storing batteries Acid and lead

Parts cleaning Solvents. �leansen. degrea~rs

Metal grinding and finishing Metal filings

Brake shoe filing Asbastos filings

Engine cleaning and automotive steam cleaning Oil and grease, volatile organic compounds

Engine and transmissions work. miscellaneous Leaking or dripping oil. etc.repairs
Auto body work Paints. thinnen, solvents



I/
OSource Control Strategies or Other Agencies                                               L

marled questionnaires. Seve~l ~(~llou;-ul~ "" ............................readings were necessary toobta~n responses from
approximately 2~ businesses. ~cs~ ~(~ businesses w~ .... ~-~ ~ ...........

as one o~ Ihme ~ups: non-applicable, zcro-dischargc~, or ~med.
facilities am ~gula~d as zc~dischargers. F~cilitics classified as zero-disch~gen ~id

2~ ~i~s. Eve~ ~it has di~harge iimils and a ~[ of s~cial ~di{~s ~inin
s~cific ty~ of facility. Santa Rosa has ~en primely �oncern~ wi~h I~ di~h~ge

~h~ge ~ ~ ~ui~d m ha~ clo~d.l~p ~a~menV~cycling systems. BERM’s ~~nt
~f~ment S~tion (PES) staff have ins~c~ a~ sampled all ~Ps ~ator shops
¯ at ~e~ hav~ ~chieved ze~discharge. Car washes a~ also ~itted. Disch~ge ~m
w~hes is ~qui~ to meet l~al indus~al limits, and all car wash disch~ge ~its ~ c~n~X

~e CAO is cu~ndy un~naking a p~gram ~o p~vide intonation ~o automotiv~
businesses ~o help them manage ~heir waste, and to as~ss how wastes a~
automotive s~ice ~c~or. As a pm of ~his p~m, ~ invento9 of CCSF au~o~
~aciii~es has ~en develo~d. Based on lhe cu~nt inventor, lhe~ ~ 149 fuel ~ s~i~
s~ons, ~d ~ gene~l automo~ve ~pair shops, which include au~i~ ~y s~ps, m~
shops, ~d ~smission and b~e ~ir facilities.

In ad~tion to developing ~he invemog, ~utomofive se~ice facilities w~kshops have
conducte~ At ~e~ workshops and in newsletl~ and maile~, lhe aulomotive se~i~ facili~s
we~ o[~d w~te c~sul~tions. ~e consultations a~ pmvi~d al no c~ge by
¯ o~ automotive ~ice facilities ~questing assistant. ~e pu~s or ~he consuha~ons
educa~ ~d p~vide info~a~on ~o automotive ~p~r facility s~[f, a~ gat~r in[o~ion
manner in which wastes a~ gene~led. A copy o~ the Waste Consuhalion Fo~ u~
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automotive service sector is included in Appendix C-6. The summary of information developed ~, O
through consultations is no~ yet available. Approximately 60 facilities have requested the 1..~ Lconsuimion m date.

facilities. Flow data were no/available a~ these sites, and thus no mass io~lings wc~ ~aiculaled as
part of the SQG Report.

Estimated Loadints

~ a~ minimal published information on the waste characteristics and Iondings from atnommive
service facilities. Several Bay area POTWs (East Bay Municipal Water Dismct. San Jose/Santa
Clara, Palo Alto0 Ccnn’al Contra Costa Sanim-y District, and Santa Rosa) currendy regulatinj

uy :mplemen~r, :mormauon on waste cnaractensucs, now rates, and r~/uction pmendal was
Leneraily no~ y~ avaiinbk.

As mentioned p:viously, mass k)ading data from automotive service facilities we~ nm available

~mom the samplin~ effom conducted, m date in CCSF. The San Jose/Santa Clara Water PollutionnD’ol Plant (CH2MHiII. 1989) reported sampling results from an automotive repair facility.
Table 5-6B rep~sents a compilation of the concentration data from the CCSF and San Jose/Santa
f~ _sa~_ piing efforts. Co~’cnu’abons of copper, lead. nickel, and zinc for this tabJe were takenCCSF SOD Report data (C~F, 1991C). The remaining �oncenu’adons are based O. data

The facility sampled in San/ose was a large automobile dealership that sells and services
~,utomobiles. ~ w~..t~vo au .mmobi~. washing s~fions, that discharLe wash water throujh aour-staLe ~ease trap ano men to me saint, try sewer. 3amptes were �ollecz~i from the bmmm
the fourth staLe just befo~ the water enters the sewer. Waste water flow was estimated to be
approximately 4,000 gallons Ix=day (gpd), which is much higher than that of a typical automotive
repair shop. As the majority of the discharLe water is from the car washing activities, these
concentrations should no( be totally s~.’presen~ative of" aii autorno~ve service faciE~s. However, in
the absence of extensive sampling data, the concen~rarlons listed in Table :5-6B w~re used to
develop a preliminary estimate of the loadings. As site-specific sampling information beA’omes

Flow data for specific autom~ve facilities were no~ available from the CAO inventory. The San
Jose/Santa Clara shady rcpor~ a flow rate of 4~0 ~ for a radiator r~pair shop. This flow ram is
more l~kely to repr~sem the averaLe flow f~xn automotive repah" facilities. The loading caicuJadon
was based on 64~ automotive service facilities identified in the (~AO inventory. Tbe ptTliminaJ
loading estimates for CCSF atnomoti~ service facilities arc pn:sented in Table 5-6C.

IMPLEMENTATION MEASURES

Under this BMP. CCSF would regulate the remaining automotive service facilities in its service
Area. The mechanismfor regulations would be the existing local limits. The specific
implementation measm~s are discussed below.

¯ Update Existin~ List. Utilizing CAO inventory as a starting point. BERM would utilize
the current PacBcl] Yellow Pages to update ~hc list Of au~mecive service faci~s.



TABLE S.~B

AUTOMOTIVE REPAIR FACILITY WASTE (~ilARAL’TERISTI~.S

C~mtrati~ fJ~JL)

As     Cd     Cr     ~u     Pb     Hg     Ni     Se     Ag     Zn

I0 38 19 1,455 3,2.54 I 256 12 12 1.9.$5



Pollutant Loading                    I,’ 1
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¯ Survey Identified Businesses. A mail survev would be develo~.d and mailed nut m
L

Types and amounts of chemicaJs used.

Types and amounts of" wast=s genera~d.

¯ CUnent waste disposal practices.

¯ Develop Regulatory Stralegv. A regulatory sn’ategy will be devel
.~l! many facilities may ouali~ed .... .~:--~. ...... ~ It is expected
oo no I~rf’orm any re~a~’~; .... :__as .-~_,_,,,-_-_,_~._.-_~.�~;..zne~ may. incluoe gas szadons
naut. : ousltc, for mesc zcro<lischar, cr~ ..... ¯ n,,,,_ ~_ [heir waste by

o .... ,~, v. umrs woulo oe m:lUired. ~.: BlVU., will focus on the following:

~ ~.]
- Clean up leaks, drips and mher spills without

i .I               " Scal ofl" floor dr~ns in service areas.
Use recyclable or reusable maerials whenever polsilde.

: ~r           Zero-dischar~en will also be required to submit hauling records.

 .  .ctnd pe,odic, lly to review reco s ,nd for �orn-l, ...... .*i,.
uisenar e~ would    ;,,         . _        . v -.-~; w.. mc rcqulrea lIMPS._ . g     . be..,..,ued permits for �omphanc¢. ]"ermi[tin , monitori~mpomng proc~ums will o~ established Disc .... .~ ~ ....... ~ _ .. rig,
o~mOns~ra~e compliance.              ¯     harg .... ,- ,~ mqu.co [0 s~lf-monitor

¯ Prepare Information Paeke~s. BERM will prepare information packeL~ that �omain

.: ,-~urmaa~n o~ pouu.on �on~-ol a~enci-, ............... ’P~ . ruben.~ --, -,-,, p-;ucau’ncnz Inlormauon, -]]le packets ~be dJsmbuze to all automotive service f-:ilides by mail and through the workshops. ’The
packet developed for Santa Clara Valie~ Honpoim Source Pollution Conl~ol Program has
been included in the Appendix C-6 for r~ference.

¯ Conduct Workshops. BERM staff will conduct workshops to explain
strategy, compliance rexluiremenzs, and compliance schedules. The other main reason for
the workshops is to obtain input, comments, and suggestions from the
communipj.

¯ Confirm Status ot’ Automotive Service Facilities. BERM staff will inspect
facilities to confirm their szazus. For example, if a facility is to be designated as z ten>.

~F~sharg.~.r, .c..on.~rm that t’loo.r drains in w.o.rk areas az~ scaled. Durin dlese visiszaz! wzl! also serve as the avenue or information exchange, sugggestions on~ BF.RJ~s
methodsto comply (opting for ~ero-discharge or treatment methods) with the new r~quirements wiU

be provided to the facility owners at their requem.
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facilities on a ueriodic ba.~i~. Zero-di~chnrce facilitie.~ will be in~r~ected to en.~ure



V
TABLE .~.~D O

Pollutant                                  Reductimis
(Ibs/j~r)                  2

N~d
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EXISTIN¢’: CONDITIONS                                                                                                                              L

medicaJ and analytical laboratories, in coordination with a desk-top review of laboratory methods
for examining water and wastewater samples, indicate that the pou:ndal exists for significant
pollutant discharge to the sewer as a result of routine or accidental laboratory dis al    uc~s
Over 70 commercial laboratories o,,,’rat,’ ;- ".- t-,,.-e~: .__.: ........ po.s ..prac " .
hospital or odor medical facilibes. ~ .... -,~ ,.~.~r ~crv,g¢ ~w.a. oz wmcl~ nearly O0 service

,.,~. re[ cx, ampi¢, mc 31~wI’L~I" analytical laooraKory provides $~¢age for allspent reagents, and anaJyzed samples in plastic containers (segregated am COD. heavy metals.
and wa¢~ organics testing wastes) prior to hauling the liquid wastes to ¯ r.azardous waste disposal
f~ility. Line is known as m how many of the CCSF labs ar~ disposinl of their liquid wastca in
t~s manner, or whvthu th~se ~,. ’ .~es arc commonly discharged to the sanitary

Estimated Londlap

Wa~r Quail Conm)l P g . u~ Paso Alto RegmnalW lain (PARWQCP). and w¯ter me~nng da~a from CCSF L -~ratodes. Tbe
SQD Report only contained �onc~nlration data for mercury and silver.

The ~malni,|
--: ,,,,.- ,,y,~ ..~m ¯ rac|l,ry t’.¢., mciumng sanit~y and pro~u flowL

_.,~..;o_~_3~_~_~y.s ~ m_,~. ~ ~ po~on or ~o,-, no,, ~,~ was ~ or ~
,,,-,-,..’~,,-~,,,gOm.x~..., t.~ow..~m~, available laboratory pro~, tk,v dam from~’npung ettom glso neip~ to deh~ rinse estimates. (Gh~fad, L, pen. comm. 1992)    "

In ~ higbe~ metah conccnzrafiom and high~" discharge flow rams ~ obs~v~! m medical

¯ - ~ -’-, ,,,,-~,,z;= -~m memc-, venus non-me~zic,, zaoorato~s. The subelandal]vgreater loading= ¯ppa~nt az medical facilirles indic¯z= that mor¢ attention should be focused
these sourcts. It should be nomd that these estimates axe very prtliminary. Man), d=tails such as
th= sp=cific tests being conducted and the ©xa:nt to which these laborator~ utilize similar dispor~
practices at= unknown. No cyanide daza wet= w.corded from d~ PARWQCP laboratory discharp
sampling

The metals ioadings obg~ved tlmmgh the PARWQCB ~’npling effom do ao~ on ¯~rag¢,
e~dsting CCSF local limiLs. However. in light of the high po~ntial for spills or routine di~har~,s
of con~ntrated stock solutions. BMP Rquir~ments ¯t medic.tl laboratori~ would lilly result
substantial metals loading redactions to the $£WPCP.

Dtmtal F¯dliti~. In ¯ separate effo~ CCSF (in association with fl~ Worctster Polyt~haieal
Institute) examined the mass ~xm~ributions to the SEWPCP from dental facilities within its ~
arr.a (CCSF, 19921). CC.SFs study determined that dental wastes oomribute a significant potion
(eight percent) of the SEWPCP influem mercury loadings. Based on the.~ resuRs, dental facilitie~
should be in¢orporaa~l into ~ implementation program for the BMPs recommended as part
study.
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Medical Nun-Medical
Laboratory IA~bOralory
Loadings(a) Loading~(b)

(Ib/.vr) (Ib/yr)

Copper 353 12
Lead 17 3
Mercury 8 O, I
Nickel 303 2

Zinc 256 43

(a) Ba.r~.d on an average eslimaied di~harge of i 16,000 glxI from 58 laboratories.
(b) Based on an average es,imated discharge of 16,5(X) gpd from 15 laboratories.
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Given the specialization within labor,tory facilities, it would be impractical to restrict the reagent
used or a!tcr any specific analytical methods, Such steps would be met with considerable
resistance by laboratory personnel (from whom cooperation is fundamental for effective source

2
control) and, more importantly, a~ no~ necessary for eHective sourc� �onn’ol at these Lalx~rato~ies.

Metals disch~ge at laboratories can be effectively controlled by �ontrolling the handling of the
chemicals before, during, and after experimentation. This includes proper storage measu~s Io
reduce the likelihood of spills and to prevent spills from entenng the drain, combined with dispos~l
measures that involve collection of all sample preparations, spent reagents, and unused ~mple
portions for off-site hauling as a hazardous waste. Each of these measures would, in some �~ses,
replace the practice of routine sewer discharge, and thus reduce the overall metals ~,~
loading from these facilities The i         ’                              d cyanide
below.                .     mplementat~on n’~asures recommended for this BMP ~ lisled

¯ Develop Laboralory Database. The first step in this BIVlP is to develop a d~zkz~ of
ofaii licensed laboratories operating in CCSF. A preliminary review of labormlX~ies in the
PacBeil Yellow Pages indicated that there are approximately 80 laboratories Olperating inC~SF. Specia] emphasis should be placed on identifying all medical and hospilal r=laled             2

¯ Develop Regulalory Stralegy, A regulatory strategy for laboratories will be
"~"~.developed. Some laboratories may qualify as zero dischargers, while others will need Io Ix=

issued permits for compliance with local limits. Permitting, monitoring, and relXm’ling
procedures will be established. Dischargers will be required to self-monitor Io
compliance, l~existing permits for medical laboratories will be modified to include

¯ Prepare Information packets. BERM will prepare information packer~ for
distribution/~view at the educational workshops. These packets will contain informatio~
describing the origin and importance of local limits compliance requirements, and BMI~

, for paper storage and cleanup procedures, available disposal methods, and ixxeati~l was~
hauaers to be �ontacte~d. These BMPs will focus on the following:

- Avoid storage of chemicals above sinks or drains.
- Provide secondary containmen~ of chemicals.
-- Seal off floor drains.
- Provide plastic containers for segregated liquid waste disposal.
- Practice dry cleanup techniques for cbemicaJ spills.
- Train all employees to understand and implement the BMPS.

¯ Conduct Workshops. BERM staff" will provide ~wo educational workshops with
.personnel from hospital and other medical laboratories. These workshops will s~tss I~
importance of reduced metals and cyanide discharges, and allow discussion of
recommended storage and disposal practices at medical and other laboratories. BERM will
present the recommended practices, perhaps v.’ith the assistance of a laboratory manager
that has established, or is in the process of establishing, a "model" laboratory, r--’
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¯ Distribute information packets. The information packets will be revised as necessaz7 ~ 0foliowin~z input from the workshops, and distributed to all medical and non-medical

L

facilities on a periodic basis. Zero-discharge facilities will be inspected to ensur~
compliance with the housekeeping BMPs and to verify hauling records. Dischargers will
be inspected for compliance with the general pr~=reatment program. Prepare a program for
regular site inspections of all laboratory facilities to conduct sampling of permitted facilities,
and confirm BMP implementation and zero-discharge status. Prepa~’e inspectors to provide
information and guidance, as requested, to facili=~:s regarding BMP implementation.

EXPECTED REDUCTIONS                                              ,

Table 5-7C presents the estimated reductions of BMP No.7. These reductions assume a 50 percent
mass reduction from medical and non-medical facilities for each targeted pollutant. This estimate
assumes that many labs would elect !o be zero dischargers to avoid self-monitoring and reporting
requirements. As seen from this table, over 150 pounds per year of each copper, nickel, and zinc
loadings are expected to be removed through the implementation of this BMP. Such high
reductions appear feasible due to the simplicity, low capital cost requirements, and potential for
near.zero discharge available with pro~r stor~g~ ~ disposal practices.

ESTIMATED COSTS

The implementation costs for this BMP are estimated to be roughly $8 i,000 annually. These ~
assume one-time expenditures for workshop i~sentations and informational packet distributions,
and regular semi-annual inspections of medical laboratories. The itemized costs for the proposed
measures listed above are shown in Table 5-7D.
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TABLE $.7C O

Estimated Expected
Mass MassPellutant Lu~dings(a) Reductions(b)

(Ib~yr) (Ibs/.vr)

Copper 370. 190
Le.~d 20 I0

N ick¢l                       ~ I 0                 160

(b) As~s a ~ ~ment ~ti~ in I~dings f~
a~ ~-~ical ia~t~ies.

(�) Me~u~ vai~s i~lude estin~ted dental facili~ ~s ~dings of~
~r ye~ a~ ~t~s of nearly I 0 ~s ~r ~.
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Implementation Nleasure                                     Cost

2Program $~anup Costs:

Develop Database $20,000 ,

Regulatory ~trate~ $13,000

Information i~ck~ $3,000

Workshops S 12,0O0
Subtotal $48,000 IAnnu~lized Stanup Costs(a)

$5.000
2

Annual Operatin~ Costs: $76,000

Tolal Annual Ce~                                     $81,O00/yr
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BMP NO.$ 0

c~cen~bon$ p~sent in t~ nw water supply; 2) chemic~$ ~ded f~ water ~a~nl
co~s~on protection; ~d 3) ~s~on ~n ~� ~s~but~on system piping. ~ ~~s.
customer plumbing systems. ? ~ussed in Secd~ 4, the water supply could ~ I si~ific~t
con~butor of the �op~r l~t,g~ to ~e SEEP. Of the t~ ~tential ~ listed
me~s in ~e ~w wa~r ~ gene~iy conside~ ~ ~con~llable. Ho~r, me~s ~
of ~a~ent or ~si~ con~l a~ me~s ~suhing ~m pi~ii~plumbing ~i~ may
~n~able, ~ s~ ~ e~t~

POLLUTANTS OF CONCERN

Copper, lead. nickel, and zinc are CCSFs primary pollutants of concern in th~ wamr su
¯ . wastewater I~almcnt pen tire) In added ,.. ~...; .............. pply
mese cbemi.-ot ..... ,__ ~_P~_L _~"      ~.on .... ’s ,,mtu~,y present m tt~ raw walcr-̄-.o ~.-,, ,-,u ~ i]~a Is pan ot I~atment chemicals. Copper sulfate is
used Is an al~cids ~n warn. storage reservob’s. Zinc orthophosphate is used by many Pon~),or; ~l
a �orrosion protection ¯gent. All four pollut¯nts may be present ,n ~- w

"~ papering/plumbing corrosion, p aler from
"}

Allae Control
2

~.ff~-’~v~ al~�,d~s that ,u . all ~ ¯ . ~ ~ enly¯ ssary legal requu~menLs. Odor s nl~fic " " ¯
~ use of mercuw or ~ti~.-. ~ .... Y aJl’~�~s mvol~

¯ ¯ ." . --* ~uu~. o¢~naruy ¯ close Or’0~S ~luLred. Onc of d~ n ¯ . �OPl~" .5 m
~J~y settles to the bottom u ¯ pre~i~

" ~C°Pz~/m~esand~t P°~ia; ~~st ~illc ~lb~mvsbi~n~ with the "su’l’h’ydryi (SH) --PS °f mtny

~/.

accomplish this, copper must diffuse ,~...~-~s,,a~._._,e,ne._r~. -yte~n,n..g..meta.bolism. in order to
copper species di~ctlv n~ci,,*,,- i,, ;~;~g ~-,Y,_~.’._~" t~s.most t~x~.ty ~at only the soluble
sulfate addinon ts hmated since _ . cy g . ~ .w~th coppersedingntafion, most of me copper added ts lost through prectpttation and

Chlorine may also be used for the ~:ontrol of algal g~wth in water storage r~servoira. Its
usefulness, however, is impai~d by difficulty in maint,xining adequate residuals and the potential
for for~.ir.,~ chlorinated organic compounds (e.g., u’ihalomethanes) in the u’ea,ed water. Residuals
are difh..~ to maintain because the chlorine reacts rapidly with natur., .~quadc humus and
spo~taneoasly d~omposes in the presence of light. Anificiai mixing of storage reservoirs (e.g.,
with compressed ah’) is another potential means of preventing algal blooms, and thus minimizing
the need for copper sulfate use.
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L
Corrosion occurs when corrosive anions (such as dissolved oxygen and chloride ion) in a water
supply attack and oxidize the metallic c~tions at ~e suffa~ of wa~r pi~s and other fixi~ M~t
me~als a~ no~ s~able when ex~d Io wa~r and ~ subject ~o co~sion, Oxida~ion.~d~
(~l~c~h~mical) ~acfions a~ ~h~ primal. ~actions involved in �o~sion, Once these
hav~ ~gun, m~[al ions emer ~he wa~er and a~emp~ ~o ~ach chemical equilib~um with ~e ~r
i~s in solution. Chemical equilibrium ~acti~s ~te~in¢ wh~h~r th~ solubl~ or ins~uble

s~able, m~Is may co~ ~pidly imo an aquas f~, If an inmlubl~ s~ci~s i~ s~abl=, a
~a~ may f~ inhibiting ~i~,                                          .

Co~sion leads ~o ~he dissolution o~ m~tals into ~he drinking water and ~duces ~nkin~ wa~r
q~li~y, Fo~ comm~ly used ~s~ ~n~l ~asu~s ~ lls~ and briefly de~fi~d ~w,

¯ pH ~djus~m a~ ~= ~

." ~l~a~ ~

pH Adjust~ni and Carlyle Addition, Adjustmem o~ pH is effe�tive ~or
~n~l in mine wate~ ~cau~ ~e elec~hemical ~=nfial ~t~=n ~he racial suff~ ~
su~ndin~ mlu~on (t~ ~vin~ [~= ~hi~ the ~sion ~ac~on) is a function o~ pH.
p~c~ces pH ~justment. Hy~t~ ~ sl~ed lime (~(OH)2) or caustic ~ (NaOH) a~
rose ~e pH of water f~ �~ c~l. A small amount of pro~c~ve calcium c~na~
c~ thus fo~ inside o~ wamr pi~ which p~nts c~tact ~t~en the pi~ and ~e tni~s
wamr. ~uilib~um ~n calcium a~ ca~ate i~s al~ ~Ips p~nt ~smluti~ ~ ma~s
~ ~i~ c~te pi~t

~� pH nnge of lowest solubility f~ most metal s~es is pH 8 to I0, ff pH slightly s~ve 7,0
(neu~) c~ ~ maintaine~ ~ abili~ of wat~ to ~s~l~ me~ls in piping is ~minis~. ~
co~sion is p~icui~ly pH ~ndent in soft, low mine~li~d water, and co~osion
substan~ally at pH levels a~ve 7.0. However, for utilities using chlorine for disinf~fi~,
e~va~ pH levels c~ ~ge ~ f~a6~ of ~ha~~.

Zinc Orthophosphat~ Additi~. Zinc onhophosphates fo~ a thin film on the insi~
water pipes to p~vem co~sion by the oxygen and hy~oxide ions. ~is ty~ of inhibit~
~en u~d in i~us~al systems since the 19~’s a~ has ~n used in ~nking water systems
1970. A num~r of zinc onhophosphates blends a~ available on the market, v~ing ~
~nc:onhophosphate ~tio. T~icai do~ ~tes ~ 0.3 to 0.6 m~ as zinc. Thes= com~
conside~d by A~A to ~ ~ most effecti~ co~osion inhibitor. Zinc and onhophospha~
~ us~ ~p~tely for co~si~ c~l in certain wamr supplies.
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Polyphosphates Addition. Polyphosphates ~-~ a third type of corrosion inhibitor. This class            L
of compounds secluesten, or ties up. ferric ions in drinkin~z water and forms a prozectiv~ coatin~

One main application of" this corrosion inhibit~g chemical is recirculadng indusn-izi waz~" sysmms.
Manufactu~rs of corrosion inhibitors a~ beginning to promot~ the use of polyphosphates for
municipal water supplies. Polyphosphates are not an effective con’osion inhibitor in still waters,
however;, its conosion protec~on properties inc~ase with water velocipj. Polyphosph~tes may
be effective in dead ends of water d~sn’ibution systems. In son~ waters, the compound may
inCl"ease corrosion rates. Another concern with polyphosphates is zl~t they have not yet been
proven useful for reducing the solubility of lead. Reducing lead �owosion must be one o~ the goals
of any eff~tive ¢or~sio~ conu’ol sn’ategy.

Silicate Addition. Sodium silicate addition, like other con’osion inhibizors, prevents corrosioa
.by forming a thin proze.crive colloids] f’dm inside of pipes. Metal ions fxom the water supply can be
mcorpo~tod in this film. Diffusion of oxygen to the surface of metal pipes ~d corrosion is
inhibited once the f’dm forms. This com~ _p0u~l..was f’u’st u~d in zl~ ]920’s to reduce the �on~sio~
of lead piping. Typical dose rites ~re ~ to l~ m~/L, as SzO2. The effectiveness of siEicate u
corrosion inhibitor is enhanced by calcium ions in the water supply, but its effectiveness is
decreased by magnesium ions. For silicates to he effective, a pH neat 8.5 is the mosx

¯-~.-z©.~.l~OV~o~ ume or no oenetits m re(ZU¢ing �orrosiolt o(ceoper zinc. ~ lead¯ " " " ¯ ¯ ¯ ¯ ¯ -- ¯ -~or----r-r--maten-,s, tlow~ver, s~l~¢ate mh~bmon ~s well documon~d m protecting asbestos/cemonl (~’~
pq~s. Dosage rates at~ very important for silicates; underdosini with silicates caa ~
corrosion while overdosing can I~duce taste and color

EXISTING CONDITIONS

Wa~, supply da~- were analyzed to estimate the unconm)llable (raw we~r) and the �on~oUabi~
(algicide and corrosion) pordons o~ the pollutants. As discussed in Section 4, water in CCSF is
provided by the He~ch-l-letchy aqueduct, the Sunoi Wa~r Filn’abon Plan~, and ~ San Andrras
Water Filn’ation Plsnt. Unfortunately, the database for metals in the raw water supply is no~ very
extensive. SFWD is only rr, quL,~ to sample Her�h-Hereby supply ~ its local reservoin once
annually. Several local reservoirs were sampled as pan of this study to determine metals
concentrations in the raw wa~r supply. Utilizing these da~a, weighted average concontra~;ons of
meals from the thn:e sources ~ calculated and shown in Table ~-$A. Actual raw warn" daa ~
included in Appondix C-8 for reference.

Based on discussions with SFWD staff, approximately 62,(X)0 pounds of copper sulfate w~re
added to loca/reservoin for algae con~ol in 1991. Assuming fiat five lX’rcent o~ the �opper ~dded
remains in the soluble form, approximately I,:Z00 pounds of elemen~i �opp~ were added to the
wa~" used within CC~F. CoPier �onn~bu~d by algicide would be approximately 3 pounds per
day.

Me~ loadings in the raw water supply and algi¢ides were subtracted from the point-o~.use wa~r
supply data. The point-of-use concentrations are a composite of hot/cold water and
standing/running wa~r da~ The composite method was previously discussed in Section 4. Table
3-8B summariaes the various ¢onn’ibutions. As shown in the table, approximately 85 percent of
the copper in the tap water may be conn’ollable, either by substitution of alternative algicid~ or by
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TABLE ~-SA

RAW WATER SUPPLY CONCENTRATIONS

Parameters Iletch.llelchy Sunol ValJe~ San Andreas (~oml~mileReservoir WFP WFP (~oncenl rat hma

Copier 0.3 (a) I0 4 I.gLead 2 0.5 (a) 0.5 (a) 1.6Mcrcu~j 0.3 0.5 (a) 0.5 (a) 0.4Nickel 0.3 (a) NA NA 0..~Silver 0.3 (a) 0.5 (a) 0.~ (a) 0.4Zinc 0.2 4

(a) Paramclcr was not d~lecled. Value is asumcd Io equal ooc-lmll’o~dclcclioo limil.
(b) Composite concentration is calculalcd basnd oo 71% from Helch-Hetchy, 8~ from Sunoi WFP.

and 21% from Sin AlJdrcas WFP.
NA - Nm nnalyzcd



TABLE S-SB

METAL (:ONTRlllUTIONS IN WATER SUPPLY

SF WEI(;IIT          Point or Use
Raw Wal~r Algicide C, "-Paramtltrs (.:m~enl nilioll Loadin~s (:onttnlraliOll Loadin[~s L~ad;nl.-; (:~n ~.~(ug/I) (ppd) (u~/I) (ppd) (ppd)

C(~ppcr 40.6 2R.It 1.9 I .Jl.cad 4.7 3.3 1.6 I. IMercttl’y ().0 0.0 0.4 I)..lNickel 1.9 I.:~ 0.:~ 0.2Silver 0.0 0.0 0.4Zinc 28.0 19.8 6.2 4.4

Loadings calculaled based on It~ mgd design flow al SEWPL"P
NA. no~ analyzed in Ih= raw wal©r supply.
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improved corrosion conlxol. Approximately 75 percent of the zinc may be contributed by
!~

t
corrosion of ~aJvanized piping. Household plumbin~ is likely the major source of lead and col~ner "

On May 6, 1991 EPA finalized drinking water regulations for lead and copper as mandated by the
SaJ’e Drinking Water Act of 1986. ~(~ According to these regulations, all large systems
(serving greater than 50,000 people) will be required to perform corms¯on control studies and
installation of optimized control system, unless either of the following conditions, which
demonsu’ate that corrosion control has already been oi~imized, are mec

¯ Demonslrates that the difference between the highest level of lead measured in source water
and the 90th percentile level mea~u~d at taps in homes is less than the practical quart¯ira¯ion
level (5 ug/L) during two consecutive six-month monitoring periods. This system" would
be considered to have optimized �o.)sims conu’oL

tr~ ~gmauon, mu$ oemo~g tt t~ts opl~mlsed cetxosion control
According to the compliance ~chedule ~ by EPA. if ¯ large system must perform the corn~ioa
�onm:d Ire¯¯men¯ step~, then the following dates would q)ply:

¯ By January 1, 1993 the system must have completed two monitoring periods of tap
¯ stapling (lead and copper) and two si~-month monitoring periods for water quality
parameters (pH, alkalinity, calcium, conductivity, water temperature, orthophosphate,
when an inhibitor containing phosphate compound is being used. and silica, when
inhibitor containing silicate is being used). Samples for analyzing water qua/try
are to be collected from entry points to disu’ibution system ¯rid from within the
distribution system (T~A iuf,~a u~ing lame sites whet~ coliform ~amples

¯g~.ncy) what consmutes opumal cormsmn conu, ol for that system by July 1. 1994.

.B.a~ on results, of sys.tem’s monitoring and system’s recommendation, the State must
aes~ate, op,ma~ cormsson cona~ treaanent by Janumy 1. 1995.

Sys~n must install optimal ~ control Is~ttment by January 1. 1997.

After installation, the system must complete follow-up sampling by January 1. 1998 (two
consecutive six-month monitoring periods for lead and copper at taps and water" quality

¯ By July 1.1998 the State must designate optima/water quality control parameters. These
optimal water quality control parameter may include: 1) minimum or range of values for
pH. 2) ¯ minimum or range of values for corrosion inhibitor. 3) ¯ minimum or ranse of
values for alkalinity. 4) minimum or range of values for calcium, and 5) state may
designate other parameters for monitoring.

¯ The system must operate in complianc= with the State-specified optimal water quality
conu’ul parameten.
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BERM and SFWD recently compleled separate testing programs for lead and copper in tap water, atresidences throughout CCSF. The average and 90~h percentile concentrations delected from these             L

negotiating p<xentiai variances from E~)*’- ’--- ’ " :- " "; .......... ,,¯ . ,~ .’, rcqu~re.m, ents. tt imp~ementati,-,- of there regulal~"i’~delayed due to these negot,at,ons, the schedule listed above ma be ¯ -     ,
appean that performance of corrosi n          "    -       ¯ y ,~...red. Nevenhek-~, ito control studies uh,mately wdi be required by SFWD.It is also noteworthy that with optimized corrosion protection (e.g., with zinc on .h0phosphale)’

2there may be a trade.off betw¢en elevated zinc ioadings and elevated load

-u--mc~a,~,C corrosion inhibitors (carbonat     . .          ..,., ,.,~,u~;. me appilCatl(~ o{’the
" .... ration ................ es. sd~cates, polyphosphates) discussed above.
~ oetween u~’KM an(; :~P~,VD wdl Oe necesr.~-y in this regard. ¯

IMPLEMENTATION MEASURk,S

The SFWD must assume the lead role in the implementation of this BMP. SFWD will likely be ¯
proceeding with an evaluation of lead control measures. In order to promote and demomume iut
overall commitment to environmental health, it will have to also evaluate methods for maximum

i .. ~ducdon of copper at the same time. Implementation measures for this BMP are described below.

i ’) ° S: ’:pie Raw Water Supplies. The raw water supply concentrations estimated ia the

2
a.,, ,e analysis were bared on only a few data points. To better define the raw ~
characteristics, additional samples should be taken and analyzed. BERM should aslmae

~..~ the sample collection and analysis. The raw water data would be analyzed with d~e
test metP. ds and analytical detection limits as the point-of.use data, and would allo~ ¯

, ¯ Review Results With SFWD. Using the new raw water data, the �ontribudom of
¯ controllable and uncontrollable portions of the metals should be re-analyzecL BERM
~ should then meet with the SFWD to discuss areas of cooperation and coordination.

: ¯ Perform -’orrosion Control Study. This implementation task must be performed by
i the SF’WL). BERM may assist in the study, where appropriate and at the request of the
~ .water deparnnent. SFWD must ¯

in other poiluta,~ balance the reduction of �opper and lead against inc~eses

¯ Evaluate Alternative Algicides and Algae Prevention Techniques. This
implementation task must also be performed by the SFWD. Practical effects of edwin’
algickles (e.g., chlorine) or artificial mixing methods should be investigated.

¯ Implement Recommended Measures. SFWD should implement the recommended
measur~.s to comply with the SDWA and to assist in compliance with the Basin Plan limits.
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ESTIMATED REDUCTIONS                                                                                                                                       L

of the algae control and corrosion p act=ces. For the purpose of this evaluat,on. =t ~s assumed that
copper input from algicides can be redu~:ed b.v one-hail’, assuming that some degree o~ substitute
algicides or algae-prevention techniq.es could be used. Metals loadings from corrosion ate
assumed to be reduced by one-quarter. The estimated reductions are summarized on Table 5-8D.

2
ESTIMATED COSTS

Costs of this BMP will include the expenditures for evaluation and implememation of �orrosion
conmal measures and alternative algicides. Implementation costs canno{ be determined until the
evaluation has been completed. Costs for a comprehensive evaJuation study will be in the range of
$:500,000. Since SFWD will likely have to perform the corrosion study to comply with Ihe
limit in the SDWA, the full cost should not be assigned to this BMP. For this evaluation, it
assumed that half of the cost. $250,000, will be assigned to this BMP. The amortized cost is
about $25,000 per year. This cost will increase substantially if new corrosion control systems are
required. The actual corrosion �onvol system required will depend on the results of the �orrodon
studies. The pomnti~l costs ofa n~w chemical addition system is shown in Table 5-8E,

2
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TABLE $-KE 0

lmplemematiun Measure

Program Slanup COSls:

Corrosion Comml Study
$500.000

Chemical Addition System
$5.000.000

Subtotal
$5.500.000

Annualized Stmup Costs(a)
$560,000

Annual Ol~rating

C~mi~ab
$40.000 2

Subto~ Annual Co~I
S(~0.000/yr

BEP, JVi’$ Sha~
$~O,O(X)/~

BERM Staff Coordinado.
$20.(XX)/~

To~al Annual (~es!
$320,000/yr

(a) Amortization faclor = 20 years @ g% = 0.102
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REGULATE COOLING TOWER AND SCRUBBER DISCIIARGE$                  L

buildings and hotels that have a significant air’conditioning’or refrigeration’demand. They are also
a standard component of industrial processes that require the cooling of air or process waters. The
primary metals of concern in cooling tower d~schargcs are copper and zinc, though low
concentrations of other metals have al.~o been detected. Cooling tower blowdown may contain
copper and zinc corrosion by-product.~ as well as ions derived from metal-based chemicals added
for water u’catment purposes. Scrubber processes use recirculated water or a caustic solution Io
remove airborne particulates from incineration emissions, Metals, cyanides, and PAHs are
~emoved from the air by the scrubber waters and discharged as part the scrubber water blowdown.

This BMP would minimize the pollutant ioadings from scrubhers and cooling towers. DisCharge
limits from these sources would be included in sewer use permits, and specific testing, operating,
and con’osion-prevention procedures would be required under the permit. Educational workshops
would be conducted for cooling tower and scrubber operators, and service personnel. Prior ~o
implementation of these measures, CCSF would need to sample a series of coolin rowe
scrubben tO v~rify the loading assumplions used for this analys~s,              g    rs and

POLLUTANTS OF CONCERN

l~iutants of ¢oo¢~m from cooling ,ow~r a~l ~:mbber discharges ~,~ d~:ribed b~low. .

Cooli.| Towers

~mling Iowe..n may incre..~ ,he pollutant ,oadings discharged to the se.r system in thee way~:

¯ Om’osion of zinc-galvanized piping and/or d~ copper piping in the heat exchang~ units of
cooling towm’ sys~ms‘

¯ Concenwation of the cooling tower source water (which �ontains trace levels ofpollutams)
through evaporation and recirculation of the process waters through numerous cycles of
�onc~nu’adoo.

¯ Addition of water u’eatmem chemicals for biocidal, corrosion-prevention, and/or scale.
pn~vention purposes.

The operations of a U~pical cooling tower s~t~rn are desc~bed helow.

Operations. Cooling towers operate by running water counter-current with air in a packed
column containing assor~l media that provide high surface a~ca to enhance water evaporation. As
water passes down through the tower, heat is transferred to the air (flowing upward). Cooled
water exits the bottom of the cooling tower, from which i( is r~circulated through the indusu’ial
process, and warm. moist air exits the top of the cooling tower. Heat is transferred from the wa~r
to warm the air and, mainly, as a result of water evaporation. Due to the high heat of evaporation
of water, the evaporation of one gallon of water will lower the temperature of 100 gallons by
approximately l0 "F. Figure 5-9A presents a schematic illustration of a typical cooling tower
system.
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WARM AIR + EVAPORATEZ) WATE~

W~M

SCHEMATIC DIAGRAM OF COOLING TOWER SYSTEM

FIGURE 5~k
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The loss of relatively pure water th,. ,~h evaporation reduces the cooling water volume, causing
buildup o~" the total dissolved solids t |’DS) concentration, including metals, in the remaining watt.
To prevent overly high �onccntra6o~s of dissolved solids (leading to potenti-’,l precipitation/scaling

typicalJy run 4 to 6 cycles of conctn~[ration, while commerci-’,l air conditioning systems o(~en run $
to lO cycles.

Three types of chemicals are typically added to the cooling tower makeup water:.

¯ Dispersants, which prevent the I~’cipitation of minerals in the system piping.

¯ Biocides, to prevent micrubiolo~cal ~owth.

¯ Com)sion control chemicals. ’

Of primary significance to this study m~ the biocides, which may be copper-based products, and
t~e corrosion control agents, which may contain zinc. Additionally, the typically organic
oJspersant additives could contain trace levels of pollutants such as organically-lx)und cyanides
(e.g., nia’iles). However the presence of cyanide in these organic chemicals has not been verit’~d

.. a~ ,his ~ime,.

!.i ~-XISTIN(] CONDITIONS

Cooling tower discharges m’~ not currently regulated by CCSF and minimal data on flows
pollutant chentcteristics ~re ~.vailab.le. The population of cooling towers in CCSF is Im’~ly

�~J), ©very large otttce ouJmmg, notet, an~l supermarket in the City to handle off’ice sir

,_~.’~ ~�.8., �omFuJcrs~ scrvca, rioters may nave significant cooling demands; the largest ho~l
m the t=;sl~, the San Francisco Hiltoa, has four cooling towers.

Flow estimates from commercial and industrial cooling towers were based on estimates of the
number of facilities in the C’i~ likely to have high cooling demands. Discussions with the San
Francisco Hotel Council, the Building Owners and Management Association, and a review of the
PacBell yellow pages formed the basis for an estimated 610 office buildings, hotels, and
supermarkets that had cooling towers discharging to the SEWPCP. For industrial cooling
flow estimates. ~t was assumed that 60 cooling towers existed at :50 SIUs monitored under
Industrial Pre;:.’atment Program. Flow estimates supplied by service vendors dictated that the
estimated 670 cooling towers in CCSF discharge a total of approximately 2.~ mgd of blowdown
water to the SEWPCP.

Sampling data from industrial cooling rower facilities in Pa]o Alto was used t~ estimate the
pollutant loadings at CCSF. Using these data to estimate CCSF Ioadings is considered reasonable
as the source waters for both Palo Alto and CCSF are very similar (Palo Alto is almost
supplied by SF’WD) and industrial cooling tower operations arc expected to be similar. C~SF has
recently sampled the blowdown from five cooling towers in the SEWPCP sen,’i:e area; when made
available, data from these samples will be used to confirm the loading estin..;es applied in this
analysis. Blowdown concentrations may vary significantly among cooling towers, depending on
the level of service and appropriateness or" design for each system. For example, many of the
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smaller cooling systems (e.g.. supermarkets) reportedly spend little effort in maintaining efficient,
corrosion-free systems.

pounds per year of iota] col~per loading estimated, the net c(~p~r loadings comprise approximately
55 percent (1,600 lbs/year). The remainder is inherent in the raw water supply, in conu’as~, the net
zinc ]oadings constitute nearly 80 percent of the roughly 6,000 Ibs/year of zinc estimated. The
primary source of zinc in these discharges is likely the use of zinc-containing corrosion inhibitors.
If non-zinc inhibitors (sodium onhophosphates) or pH adjustment chemicals were used, corrosion
may still be con,’olled without increasing zinc loadings. Cyanide data were not available for
consideration in this analysis. The estimated net ioadings of zinc and copper from cooling tower
blowdown water arc presented in Table ~-gA.

An examination of the net Ioadings provides an indication of the portion of the total metals IoadJngs
that can be controlled through improved cooling tower operations. Efforts to reduce the levels of
metals in the water supply arc addressed under BNtP No.8. Boilers located at indusu’i¯l and
commercial facilities may conthbute to the metals ioadings in a similar fashion to that observed
with cooling tower blowdown. Although these facilities were not investigated in detail ¯s part of
this BIvU), consideration of these facilities during cooling tower inspection and monitoring efforts
may be worthwhile.

Scrubbers

There ¯ppem to be less than five scrubber facilities in the CC3F service ~rea. While the number
of these facilities is minimal, they may be one of the few potential dry weather souses of
combustion products such ¯s cyanides and PAHs to the sewer. Data from scrubber water
biowdown ¯t the PARWQCP sludge incineration facility indicate that cyanides and heavy met¯is
ate present in scrubber water biowdown. No PAH data were available from P¯lo Alto, but Is ¯
�ombustion Product, iu presence in rinse d~seharges is considered likely.

Simile" to cooling tower operations, periodic biowdowns from incinerator scubhen ~ the origin
of contaminants from these sources. Unlike cooling towers, where the air running �ountercurrent
to the water is r~lativ¢ly clean and is intended to expedite evaporation, scrubber facilities
designed to tnnsfer particulates, heavy metals ~ad other pollutants into the liquid su~am.

Little data ar~ available from scrubber facilities in C’~$F. Given the small number of scrubhen
expecte<L these facilities ar~ not considered a major source of the pollutants of concern and hav~
not been included in this analysis. However, they should be identified during the implementation
phase of this BMP.

The implementation of this BMP will focus on regulating the operation and maintenance of C’CSF
cooling tower and scrubber systems to reduce targeted pollutant loadings. The implementation of
educational and operational BNIPs with regard to diagnostic indicators of excessive corrosion,
proper chemical treau’nent additives, and appropriate operating strategies will minimize the metals
loadings from these sources.
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TABLE: $-9A

~.~tin~ted
I

~" 2Pollutant                              Loadings(x)
(Ibs/~r)

(~) Based on an esdrnazed 670 cooling towers discharging 2.$ mgd to
~he SEWPCP.
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The implementation measures recommended for this BMP are listed below.

I~ruup.

Develop Database. l~velop a database of facilities ~’ith cooling towers and scrubbers
based on the survey results, a search of the Bay Area Air Quality Management Distric!
databases, a review of the P~lcBeli yellow pages and business licensing boards, and
discussions with labor organizations and service vendor~

¯ Compile Technical Information. Compile information in preparation ~’or workshops
on the causes and extent of cooling tower metal~ Ioadings, and educational information
describing proper system diagno.~tic measures, water u~atment methods, safe chemical
usage, and water sampling and analytical methods.

¯ Develop Regulalor~, $1raleg.v. A regulatory strategy will need to be developed ~o
~ determine the population of facilities to be regulated, as well as the optimum sampling,
,’ reporting, and monitoring requirements. Since cooling tower discharges ~re likely to be¯ well within local limits, permit requirements may require that certain diagnostic measures
i are perl’ormed regularly, copper-based biocides ~ no{ used, and that corrosion prevention
I steps are t~cen as necessary.
~ ¯ Prepare Guidance Packels. Easy-to.use guidance packets will be prepared to insu’~

operators on how to evaluate their s~’stems for excessive con’osion or improper cbemical
usage. Dries of these items will be available for ~view st the workshops.

~’ ¯ Conduel Workshops, BERE4 will provide two educational workshops to st~ss ~be
importance of" reduced metals and cyanide discharges from cooling towers and s~’ubb~,
and to discuss recommended operational practices, invitees will include service vendors,
industrial cooling tower and scrubber operators, and large hotel and commercial buildinsengineers. These personnel will represent the managers of larger cooling systems in
CCSF. Two alternative dates for attendance will be provided. Additional information from
each facility will be requested at the workshops (e.g., flows, chemicals added, etc.). E~h
of these large system operators ~’iil be requested to r~view their system t’or diagnosti~
indicators of a poorly running system (e.g., high blowdown metals concentrations, high
pH, high water velocities). Assistance f’rom a service vendor may be useful in developin$
and presenting these workshops. Feedback on the guidance ~naterials will be obtained
during the workshop.

¯ Distribule Guidance Paekels. Guidance packets (modified based on feedback
obtained at the workshops) will be mailed to all cooling tower and scrubber system
operators identified by CCSF/BER~Vl. These operators will be informed ot" local limi~
compliance requirements, diagnostic indicators, proper operational procedures, and
available information resources.

¯ Addilional Scrubber S.vstem E~onitoring. Monitoring of scrubber systems should
occur through an expansion of the routine inspections carried out as part o~" the indusu’ial
pretreatment program. Permitted facilities with scrubber systems will be asked to
perioc[icaii.v sample their blowdown water and report the results as pan of their self’-
monitoring reporting eft’on. Thi.~ should involve little additional effort on the part o~"
CCSF/]3ERIVl.

R00~7808



V
0¯ Perform Periodic Site Inspections. P~riodic inspections of" cooling zower and
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Pollutant                            Reductions(a)
(Ibs/.~r)

(a) Rcduc~icms assume ¯ :50 pc~-n~ reduc~on in nec cooling
k)ad~nls for each poflu~anc.

12
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TABLE 5-9(: 0

lmplemenlalion ~,leasure Cost

2
Program Stanup Corn:

Develop Database of Cooling Facilitir,~ $30,000 .

Regulatory $Ira!�1¥

Infom~lion Packets ~wl,,O00

Workshops $ ! 2,000

Subloud

Annualized Smlup COsls(|) $7,000 2

Annu~! Op~ralinl; Cos~:

.~~

$94,000

Total Annual C~I $101,~0/7r

(I) Amortiz,lion f,¢lor - 20 yea~ @ 8~ - 0.102
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TABLE $-IOA 0

Parameter Concrn!ra!ions(a) Loadings(b)
(~r~) ~opd)

2
Copper 824 3.9

lead 386 ¯

Mercu~ 4 0.02

Nickel 80 0.4

Silver 206 1.0

Zinc !,100 5.2 2

(a) Based on sampling data from May 1985 through Janu,try 198g.                            "- r i

R0057614



0
A ~



100.00
2

g0.00

80.00

70.00

80.00

50.00

30.00

20.00

10.00

0.00

EFFLUENT FLOW (MGO)

Note: NegalJve removal rates were assumed Io be zero.

FIGURE S-10C
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TABLE ~-IOB

Average Removal Rates (Percent)Parameter         Dr.v Weather      ~Vet ~,’eather(a)       Historical(b)

I~ 88 73 80

Mercury 70 82

Nickel

Silver 73 72

(a) For this analysis, wet weather is defined as the day wid~ n~..rable minralJ
at SEWPCy.

(b) Hiuorical removal rates as reported in "FinaJ Report on Local/General Discharge
Limitation l:~v¢loprnent" (REED 1991)
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Both sets of removal rates ar~ comparable to the historical removal rates reported in the Final

L
Repor~ on Lo~al/General Di~ch:~ree [.irnitn~inn I"~velonrne.n~ ~Pnnr~ fRF~:I"} I(~Ol~ -~,~4

A schematic diagram of the recycle flow storage system is shown in Figure 5-10H. As shown in
the figure, the existing PPR facilities would be used Io deliver recycle flows to the new storage
tanks, After wet weather flows has passed, the recycle flows would be pumped back into
primary sedimentation tanks for treatment. The recycle flow storage system would be based oct the
following design conditions.

¯ Three-day storage capacity (1.8 million gallons) would be provided.

¯ Four 70-feet diameter steel tanks would be used for storage.

¯ Tanks would be located in the area notch of the existing oxygen generation facilities.

¯ Aeradon at the storage tanks would be required to minimize anaerobic conditions.

The cost estimated in also included in Appendix C-10 for reference.

ESTIMATED REDUCTIONS

If the recycle flows at SE~/I~P were stored during wet weather and then retut’ned to the liquid
stream after the flow has deceased and the plant operation has stabilized, some additional removal
of the metals in the recycle streams can be expected to occur. Table 5-10~ summarizes the
expected increased reductions for the six parameters of concern. The estimated reductions are
based on the foiJowing assumptions.

Existing Conditions:
¯ On a wet weather day, the influent and recycle metals Ioadings would be removed lit the

wet weather removal rate.

¯ On the subsequent dry day. the influent and recycle metals Ioadings would be removed at
the dry weather removal

After Construction of the Recycle Flow Storage Facilities:
¯ On a wet weather day. the influent metals ioadings would be removed at the wet weather

removal rate. The recycle flows would be stored.

¯ On the subsequent dry weather day; the influent ioadings, the normal recycle metals
loadings, and the stored recycle metals ioadings would be removed at the dry weather
removal rate.

As shown in Table 5-10(~. the expected reductions would he minimal. The increased reductions
would be less than one p~rcent of the average influent ioadings for the six parameters of concerns‘
For mercury, nickel, and silver, their wet weather removal efficiencies were equal to or higher than
their dry weather efficicncies. Therefore, no reductions would be expected. It should be noted
that there is no empirical evidence that storage of recycle flow would directly resuh in the increased

5-7g
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TABLE $-IOC 0

~
Paran~ter ~stimaled Red~ti~

~p~r I0
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me~ r~moval, Th= complex= calcul;~ions of the est~m.’,ted r~luctions are included in Appendix C- F 0

The estimated costs of constructing and operating be r~cycle flow storage system are summarized
in Table 5-10D. The annualiz~d costs of this B~IP is approximately $550,000 per year.

¯
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(a) Estirnat~l 1991 cost including ~.’;% �ontingency and 20~ corm’actor overhead and prOflL
(b) Amortization factor - 2[) years at 89s m 0.102
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Under existing cond£fions, r~cords of emergency spill reports and ~s ma~e~als inc~ents ~

~ L

In July. I992 a special report was prepared on spill investi.~ations and retrievals conducted by
BERM and DPH bet~-een 1990 and 1992. Analysis of BERM’s records (a total of 68 complaints)
indicated that the majority of repons were received in the Summer and Fall; 37 percent and 31
percent, respectively. Approximately two thirds (64 percent) of the incidents involved paint, oil
and cement/concrete (approximately 21 percent each) illegal dum in of am
frequentl re ned in the "                 . . ¯          P g p " ts w¯s molty po        spnng, summer and fall: ods m the summer and fail; and cement/conc~le
zn the summer, fall and winter. Geographically. most illegal dumpings occurred in the Channel
Basin ar~a. The Oceanside Dismct had the most instances of illegal discharges, but is so much
larger than other dismcts that it is not considered equal to the o~her dulx’icts. The sub-basin w~th ti~
highest number of illegal discharges was the North Point Sub-basin. and the specific disu’ict with
the most illegal dls~hzr~es is the South of Market district. A ~en~l Ixend was identified in which
the largest number of illegal discharges took place in busi~sr~ndustrial ¯re¯s, while the least
remount of illegal disc~r~es w~re found in residential areas.

The DPH data analysis (1429 spill reu’ievals) revealed simil~ p,zzzerns in leveral instances. CIo~
to two thirds of DPH spill remevais involved oil or paint (39 and 22 p~rcent, respectively) and
"most ~re in the Channcl Basin and South of Market mz~s. In contrast to the BERM data,

respectively).

As b clear ~n the abov~ discussion, valuable in.~f .o~m¯tio~ .�~n I~. obtained by anal)~zinI the illegal
dumpin~spill reports of CC~F departments, z ms type oK analysis is not routinely conducted,
however, and rcpons from various CCSF depmlments zu~ no~ sz~mndard in format nor ~re
¯ummaric~l~, fonvarded mo¯ cenzraJiz~l database.

IMPLEMENTATION MEASURES

copies or each dePOaxlment’s incidentZe~.,.aa.?.°.a~i ,ha,s~an ~ ~’compl.ished e!:her by forwan~in~.... ~,,,~ ,~ ~,--~,~ once a y~ar, or lorwaming ¯ copy of etchindividual report as they are produced. Regardless of which procedure is followed, incident
reports must contain consistent and useful information. This will include, at ¯ minimum, the daze,
time, substance spilled or illegally dumped, the quantity of the substance and its source, the
location, response and the source of the r~pon. BERM, CAO and other C"CSF staff involved in
educational and enforcement efforts will determine what ¯dd~zioz~ information will be included so
that a~ annual analysis, or audit, of incident reports can be used effec~vely in addressing problem
az~a~, substances, or target audiences. Appropriate computer software will be used in establishing
a databa.se.

Reports will be also be filed when non-hazardous spills or illegal dumping incidents are observed.
This will include situations where BSCUF or BSSR personnel retrieve spilled motor oil or
abandoned cans of paint or other non-hazardous substances, or otherwise observe or encounter
improper disposal practices which do not require the involvement of DPH or the Fire DepartmenL
While such situations are not currently .recorded, such information can help in directing educational
and enforcement actions and should b~ included in the centralized database.
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I~n~l ~m BERM, DPH, BSCUF, BSSR, ~d the F~ l:~ent will be I~ to
and ~pon toxic spills and illegal dumping. The Sl~cial ~pon on BERM ~d DPH illeg~

rdumvin~svill ~n~ cited a~ve f~nd ~hat CCSF ~n~l a~ an im~nant ~u~ of ~uch

understand the nccu .-u purpose ot me oroaoer pubhc educatmn program. DPH currently
conducts education and u’~ining programs for as; CCSF employees and will ~ntegr~te spUi and
ille.gal dumping reporting accordingly. Employees not dLrecdy involved with environmental or
maintenance work will be encouraged to use the illegal dumping hotline. ~ employees wiU
receive more specific training as appropriate.

The spLtl/~llegal dumping database will be sttalyzed on an annual basis. This ~tlysis will determine
if i~nerns exist with rtgan/to the foBowing:

¯ Toxi� substances which ~u~ spined or dumped illegally.

¯ The season and I~me of day when spills ~d illegal dumping ineidenu

¯ Areas of CCSF wh~e incidenu m~ most common.

materiaJs i~ certain a iu~ncc, .(X .neighhorhooda..enhance.d ,urveillanc~ of areas where illesa]
dumping common, proved disposal a]ternauves, or zncreased outreach a~d regulation of
businesses involved in illegal dumping m" spill im:idenu.

EXPECTED REDUCTION

sewer collection system. However, it would be ext~mely beneficial to BMPs ! and 2 and most of
the wet weather BMPs. For this purpose, the expected t~ductions from this BMP are designa~!

ESTIMATED COSTS

The implementation costs of BMP No. 11 are shown in Table ;5-11A. The estimmed annual cost is
$11,000 per year. This cost stems entirely from the development of ¯ centralized
dumping report database, r~gular data entry, and data analysis.
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lmpl~mtn~aliun Eltasure                                   Cosl

Program S~anup Costs: "

Develop DaEabase
$26,000 ,

Annualized Stanup Cost~a)
S3,000

Annual Operaling C~sts:

Dala Entry and Analysis $8,000

tolal Annu, I Cosl
Si Id)00/~r

I 2
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BMP NO.12
L

c~micals and �~buze to me effl~nz l~ings.

POLLUTANTS OF CONCERN

H~hlo~e is one of ~e fi~t known uses of chlo~ne for disinfection. ~e applicatj~ o~
h~hlon[e in wastewa~er ~atmem achieves
h~hlo~te or calcium hy~hlori~e. T~. acdve ing~diem is ~he hy~hlo~e ran. which
hy~lyzes to fo~ hy~hlomus acid. For masons mladng Io ~fe~y,.CCSF ~s ~n u~lizinl

~ium hy~hlo~te is gene~ally used in ~he liquid
~dl~ and s~om. ~= s~ability of hy~hlo~e ~lu~ions is ~ady ~ffecl~d by

h~hl~te. Cop~r is gene~lly pm~m in concen~d~s of I
¯ f ~ ~exibl= cop~r connections ~nd b~ss ~y line vzl~s u~ in I~ chl~ supply l~=m.

~ chl~d~ ~nd -oI~�~ ~ commonly used for sludge
~.~nng" p~es~. ~e fundamental objective ofcon~ioning.      .
c~gula~on with inorganic chemicals and fl~cula~o~ w~h orBamc I. ~e~. F=~� chl~

~II en~r ~e outer lay=r of ~h~ negatively ch

~B~ic ~I~ us~ for sl~g= lhickening and dewate~n~ ~ lo,~hai~, wa~r-~lub~,
s~e~� o~anic chemicals. Due t< ~ organic nahum of

tho~ for fe~c chlo~d¢. N~u~li~tion of ~ negadve elec~cal ch~s ot t~ sludge ~�l= by
¯ ~ ~si~ve charge of ~he ~lymer leads to a ~duction of the elec~,n~atic ~pulsi~
p~cl~ ~d ~us =nc~s ag~gad~. Becau~ mos~ sl~ge ~lid~
ca~ic ~l~¢rs ~ most commonly u~d for sludge applica~ons. In ~l~er b~dginB.
~l~er mol~ul= ate :hes it,ll by ad~don to two or morn sludge panicl~s at ~ s~= ~m=.
R~s fo~d by pa;: le b~dging tend ~o hay= a higher msis~an~ m ~he~ than fl~s f~ by

EXISTING CONDITIONS

~e appr : :ma~e ~...oums of these chemicals u~d in 1~I
chemic~s a~ industrial ~ade q~lity. In order ~o assess the p~se,~e t me~als a~ ~.~i~,
s~ples of ~ese five chemicals were coll=c[ed by SEWPCP s~ff and delivered to M~~"
~to~es for analysis.
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TABLE $-12A
"" L

Chemicals                                      1991 Usage
(IbslTr)

Sodium Hylxx:hlorke
3~246,700NaOCl

Sodium Bi~ulfhe
Ns2SO~ I .~04,200

2.2~4.526

(~arifloc C,321 Polymer
3~,~0DAF unlu

5-8"/
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The results of the laborator~ analysis are shown in Table :5-12B. As shown on the table, cyanide
L

effluent by the chemicals. S~ium hyp~hloritc ~nd s~ium bisulfi~�. ~nd their
com~min~nts. ~ ~dded di~cdy to the effluent s(~m. However. fcmc �blonde
~iymc~ am used in the sludge handling p~es~s. ~ese chemicals ~ u~d in I~ blaine
~he sludge fl~s. ~e~fo~, it is ex~c~cd ~hat t~ majo~y or ~e~ chcmicals, ~ ~ir ~ia~
contaminants, would ~main wi~h t~ sludgt solids. For ~his analysis, 80 ~n~ of �~mi~
assumed ~o ~ ~unded wi~h ~hc sludg~. The ~maining ~llu~ms, 20 ~nl, ~ ~m~
hcad~rks ~ pan o~ ~he ~¢yde fl~.

IMPLEMENTATION MEASUR~

Of the five chemicals u~d at t~ ~F wastewater treatment plants, f~ chl~ is ~ ~ly
notable �onmbutor; the c~f and lead contributions would ~ 20 lb~yf and l0 Ib~F.
~s~ctively. ~e ot~r chemicals ~n~ibute minimal amounts of ~llu~n~. ~
~ calculated based on the assumpti~ that 20 ~nt ~ s~ �~r a~ ~ad (a~ f¢~� ch~)
would ~ ~tumed m ~ plato he~s ~ ~ o~ ~ ~ fl~. ~ ~hu 80 ~nl
~sum~ ~ ~ ~u~ wizh t~ si~ ~1~.

2~e chemic~ suppli~, lm~ West ~emkal ~y, w~ ~c~ a~z al~d~
o£ femc chloride. ~e ~ us~ at SEW~ is fo~ulated in ~ ~zh Amedc~ Wa~r
Wo~ As~iad~ (AWWA) S~ B~. I~ is ~ly u~ fm ~lad~ in ~
applicad~s. A copy of A~A S~n~ B~0? is inclu~ in Ap~x C-12 for ~e~.
geneS, zhe amounts o£ ~zaminanzs ad~d by z~ chem~als cannm exc~ I0 ~n~
~nkin~ water maximum �~minanzs le~Is (MC~). An �l~ics ~ o~ fe~� chl~
av~able in z~ m~et. ~is ~ h~ a hig~r i~ cmzenz ~ is ~ fm e~hin~ �~ui~
in ~e eI~nics indust~. ~em ~ no diffe~s ~zw~n ~ two g~s in ~s of
concen~fion. On the o~er ~. ~ manufaczu~ ~ u~ fe~� ch]~ a~ a I~r
q~ity p~uc~ ~zh hig~ ~inanz ~ ~ av~b~.

EXPE~ED REDU~IONS

~IMATED CO~S

~e elec~nics ~de o~ fe~c chlo~ is a~u~ $I~ ~r ~ morn ex~nsive ~
cu~ntly u~d at SEW~P. B~ ~ a pmje~ uldmate u,ge of I~ ~s ~r ~, ~
~st o£ using a diffe~m ~ ~ [emc chlo~ ~Id ~ $I~.~ ~.
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FLOW ~CHEMATIC FOR FULL SCALE REVERSE O~MO~I$ TREATMENT

FIGURE ~.13A



V
The lime precipitation, RO, and residu:d handling pm~sses are d~scus~l in more detail in the 0
following subsections.
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TABLE 5-13B





V
OTABLE $.13C                          ~

f-

Metal Dewatered Hazardous Wrote
Sludge Standard(a)

~ 2
~opper 60

Mercury 1 20
Nickel ! 5 2Silver 7 500

(a) California Department of Health Services. Title 22 of the California Adminislrative

i 2
Code, Division 4, Chapter 30, "Minimum Standards for Management of Hazardous
and Extremely Hazardous Wastes".
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concenmation,,.:....,,o side of the membrane before any flow through the membrane in a reverse direction              L

solubilities could precipitate on the membrane during the treatment process, resulting in decR,~,ed
efficiency. Therefore, the RO treatment requires extensive pretreatment and post treatmenL Tbe
influent to the RO units must be low in suspended solids and turbidity to prevent clogging of tbe
membranes. Typically, feedwater to the RO units should have less than 1 turbidity unit.
Therefore, microfihration is required to polish the influent. The lowest fouling ra~ generally
occurs on cellulose acetate membranes when a total chlorine residual of 5 to l0 mg/L is maintained
in the RO feed water. Depending on the type of membranes selected, chlorinated wastewater may
be routed to the RO units to ensure that the feed water contain the necessary chlorine residuill. To
conu’ol metal oxide formation, pH adjustment to levels between 4 and 6 would be n~cessary. This
would be accomplished by adding sulfuric acid to. the feed water. Scale inhibition would be
achieved by adding complexing agents, such as sodium hexametaphosphate.

The RO process would consist of 30 parallel trains treating 85 mgd. Each train would consist of
|4(~ pressure vessels arranged in three stages to form an 80:40:20 array of vessels. Each vessel
would contain 4 membranes in 60-inch lengths. Downstream of tbe existing filters, the ellti~
influent flow would be routed to the first 80 vessels in Stage I. The brine generated from tbe
Stage 1 vessels would be routed to the next 40 vessels in Stage 2. The Stage 2 brine would be
subsequently routed to the last 20 vessels in Stage 3 for further concentration. The concenu’ated
brine from the Stage 3 vessels would be approximately 20 percent of the total influent flow,
resulting in 80 percent recovery of the influent flow. The percent recovery is de[:x:ndcnt on
amount of dissolved solids (calcium sulfate, barium sulfate, and silicates, in particular) in

The RO ~’eatment train would have an operating pressure of approximately 250 to 300 pounds
square inch (psi), at a minimum wastewater temperature of 17 degrees Celsius (’C). The proposed
design membrane flux rate, or surface loading rate is 9 to l0 gallons per square foot of membnme
per day (gfd). A membrane cleaning system would be required for periodic cleaning and to
maximize membrane life. In general, the useful life of the membrme is approximately 2 to 5 years.
They must be replaced at the end of that period. The estimated removal rates for the pollutan~ of
concern ~ shown in Table 5-13E. These removal efficiencies are estimated based on data from
Water Factory 21 and pilot studies performed by JMM.

The RO effluent would be acidic, have very little hacdness, and be almost mineral free. Lime
addition may be a convenient way to de-acidify the RO effluent while also increasing the alkalinity
and hardness of the final product water, thereby reducing its corrosiveness and attraction to
minerals, and creating a more stable final effluent.

Brine Disposal

The quantity of concena’ated brine generated from the RO process would be significant. Assuming
a maximum product recovery of 80 percent, approximately 17 mgd would be rejected by the
membranes as brine. This brine must be further treated for volume reduction and to facilitate final
disposal.
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TYPICAL REVERSE OSMOSIS FLOW SCHEMATIC
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TABLE $-13D                               0

Un|~ Quanflcy

2
Average Dry Weather Flow

mgd 85No. of Trains
Vessel Arrans¢mcm I~" Train No. ~0
Cartridge Fil~rs - 80:40:20

5,400Membranes No. 16.800Membranes ~ux Rate
Product Recovery ~’d 10
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Secondary Lime precipitation. The RO brine would be treated by lime precipitation to

L
remove a maioritv of" the metals. For thi~ 3nnlic~tinn. the lime nrecinh,~t’inn nrn~e,~,~ would h~

as nickel, would not be affected by the precipitation process. The metals remaining in the clarifbd
effluent cannot be returned directly to mix with SEWPCP effluent. The clarified effluent must be
filtered and then routed to a secondary RO process for additional metals removal.

The calcium carbonate and metal hydroxide sludge f,o, ,rmed in the lime p~cipitation pro~e~s would
also be dewatered and hauled off-site for disposal, water removed by the filter presses would be
routed back to the SEWPCP headworks.

Secondary RO. The secondary RO unit is designed to remove the residual metals fTom ~ lime
precipitation step and to further concentrate the volume of brine for disposal. Approximately 13.6
mgd of product water and 3.4 mgd of a secondary brine would be produced in this process. Tim
product water would he routed to mix with product water from the main RO process, and then
discharged to the Bay.

Brine Disposal, The 3.4 mgd of brine produced by the secondary RO system could he
wansponed through a 15-inch diameter pipeline, traversing approximately 37,400 f~et w~stwa,-d
across the City, to mix with the new Oceanside WPCP effluent for discharge via the 4.5-mii~ long
Southwest Ocean Outfall to the Pacific Ocean. The estimated concentrations of pollutants in this
mixture are shown in Table 5-13F. They a~ expected to be below the limits for ocean discharge.
The 1991 data from Richmond-Sunset were used for estimating the concentrations of the
brine/effluent mixture. Since the new Oceanside facility will produce a secondary effluent, I1~
actual concentrations would likely he lower than shown on Table 5-13F.

A full-scale RO treatment process at SEWPCP would require major construction. Based on the
capacity requirements, a total area of 300, 000 square feet of space woula be needed. However,
the onlyspace available at the existing site is about 36,000 square feet. CCSF would have to
acquire significant amount of the adjacent areas in order to implement this smactural BMP.

EXPECTED REDUCTIONS

Table 5-13G summarizes the capabilities of full-scale lime precipitation and RO to remove
pollutants from the current SEWPCP effluent. The Basin limits for most of the target pollutants
can be met with the exception of cyanide and mercury. Because of the minimal to low cyanide
reduction potential of the RO and lime precipitation processes, the 10 I.tg/L effluent limit for
cyanide may not be achievable. Compliance with the mercury limit would also be marginal.
However, that may be an artifact of the limits of detection for mercury.

ESTIMATED COST

The estimated costs of the full scale lime precipitation and RO facilities are summarized in Table 5-
13H. In addition to the capital costs, this BMP would also require significant annual operating and
maintenance (O&M) expenditures. The major O&M costs would be for electrical energy and
chemicals (lime and sulfuric acid).
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TABLE S-13F

CHARACTERISTIC OF FINAL OCEAN DISCIIARGE

CONCENTRATIONS (u~/I)(a)
Pollutants Brine RSWl~.~P Brine/ Oceanside Disclmrse Limits

Effluent El~uenl 6 Mo. Median Maximum
Mixture(a)

Copier ! I I 165 158 79 772
Lead 7 46 41 154 616
Mercury 4 2 2 ~ 12
Nickel 73 60 61 385 1540
Silver 9 91 80 42 203
Zinc 21 g 504 465 932 5552

(a) Concentration in brine elTluent mixlure are estin~led ba~d on 3.4 mgd of brine and
22 mgd of Richnmnd $un.,~t WPCP effluent. 95th percemile values were used fro" estimates.
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TABLE 5-13(; O

Parameters Concentrations (u~,/I)
Influent(a) Final Basin Plan

Effluent Limits

Copper 53 ! 0 17Lead 12 ! 53Mercury 0.7 0.2 0.2Nickel 15 5 65Silver 6 i 23Zinc 190 10 8~0Cyanide 26 ! 5 ! 0

(a) Influent values for this BMP are 95th percentile of SEWPCP effluent
concentrations in 1991.
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Component Cost

¯                Reverse Osmosis                                        $I I0. I00,000
Lime Precipi~adon

$4~5,000,000FiI~radon $32,600,000
Sludge Dewutering

S25,800,000Brine Reduction
~11,600,000

Sublotal $255,100,000

Annualized Construction Costs(b) $26,000,000

Annual O&M
Elec~cal

$ ! 7,700,000Labor $3,~.00,000
Chemicals

$18,6(X),000
Membranes and Fillers                              S 10,800,000
Mainzenance

$3, ] 00,0O0Brine Disposal
$7,300,000

Subtotal
$60,900,000

Total Annual Costs                                       $86,900,(H)0

(a) Eszimazcd ]992 coszinc]uding
(b) Amonizazion faczor = 20
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SECTION 6                                         O

EVALUATION OF DRY WEATHER RMPs L

ysmm of ranking the B.MPs such tha~ fay,-.-,~-: ~, .............¯ ,~ou,..,,,,=-~ ~u=- ~ mcommcna~a lor Unplementation.
Cost-effectiveness is measu~d by the cost of each BMP to reduce the pollutants ofco~m. 1~
non-economic evaluation is based on an assessment of whether a BMP .would have ¯ positive
effect ("+"), a negadve effect ("-"), or no effect ("0") on eleven non-economic criteria. The sum of
these scores for each BMP would form an overall picture of its advantages and disadvantages.

In accordance with the BMP Study Plan (CCSF 1991E), the BMP evaluation criteria w~e divided
into two tiers, Tier I and Tier If, based on their impon~ce to the success and value bf ¯ given
BMP. Each of the criteria in these tiers is discussed below in relation to the thirteen BlVfl~. A
summary of the evaluation, the recommended BMPs, their cumulative effect on SEWIK~s fuji
effluent, and the costs and staffing requirements are presented at the end of dtis se~doo.

TIER I EVALUATION CRITERIA

The T~er I evaluation criteria are considered to be of greater importance to the success and value of
a BMP. These criteria include cost-effectiveness, time to achieve results, compatibility with other
CCSF source reduction programs, rcqui~ment for legal changes, and effect on effluent fimits.

Cost Effectiveness
Table 6-1 summarizes the estimated londings and reductions for the thirteen dry weather BMPs.
Reverse osmosis would have the highest reduction potential, approximately 27,000 pounds per
year (lb/yr) from the effluent loading. BMPs 11 (recording field observations) and 12 (treatment
plant chemicals) would not reduce infiuent loadings to the SEWPCP. BMP No.l I would be
extremely beneficial for implementation of other BMPs, but would not directly result in any
infiuent loading reductions. Among the other BMPs, the following observations on the primary
pollutants ofconcern can be drawn.

¯ Copper Reduction - The BMPs with the highest reduction potential are water supply (No.
~ 8), cooling towers (No. 9), public education (No. 1), automotive service facilities (No. 6),

root killers (No. 3) and laboratories (No. 7); in that ord~.

¯ Mercury Reduction - The BMPs that are expected to reduce the mercury loadings ar~
medical and commercial laboratories (No. 7), public education (No. 1), and home
improvement products (No. 4). CCSFs efforts to regulate dental facilities should
provided additional mercury reduction.

¯ Cyanide Reduction - BMPs with cyanide reduction potential are public education (No.l),
home improvement products (No. 4), automotive service facilities (No. 6), and laboratories
(No.7). In general, the BMPs evaluated were not found to be major sources of cyanide.
This concurs with CCSF’s Cyanide Evaluation Study. Cyanide was not found in the
wastewaters of many small quantity generators sampled.
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TABLE 6-1

SUMMARY OF F~’TIMATED LOADINGS AND REDUCTIONS
Ilbs/yr]

Copper Lead Mercu~ NickeBMP Total Eslimaled Tolal Eslimaled Tolal Eslimaied Tolal ]-"No.(a) Loadings Reductions Loadings Reduclions Loadings Redu¢lions Loadin~s

I 8.000 400 2.800 140 110 6 2.2602 15 15 60 60 0.2 0.2 903 200 200
4 40 10 10 2
5
6 1,300 260 2,900 580 I O. I 2007 370 190 20 I0 28 14 3 I0g I 0.000 2,800 800 200
9 1.600 800
Io 10 I0 30 3O
12 15 0 !0 0 413 5.RO0 5.1(30 1,200 I. I00 40 20 1.800

Silver Zt~ C~’anide
BM P Tolal Estimated Tolal F.slimaled Tolal F.~limaled
No.(a) Loadings Reductions Loudings Reduclions Leadings Reducliom

! 260 I0 34,500 1,720 1,0fl0 50
2 2,850 2,850
3
4 3.5(X) 700 30 I0
5 500
6 1300 350 10 2
7 30 15 300 1 50 4 2
8
9 4.600 2.300
I0 50 50
12 1 0 I0 0
13 600 500 17.600 16,800 4.000 1,800

BMP No. I I would not dircclly rcducc pollulalllS of concern.
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¯ PAHs Reduction - There are minimal data available on the reduction and treatment of
L

PAHs. As stated in Sectinn 4. PAH¢

presence of PAHs has been noted in the literature. However, there is no documentation of
quantities in the literature or at other POTWs. In addition, since PAHs are by-products of
the combustion process; reduction measures, other than reducing the sources of

2
combustion, may not be readily available.

Table 6-2 presents a summary of the pollutant reductions expected from the implementation of the
source reduction BMPs (Nos. 1 through 12). This table indicates that source reduction measm’cs
would have the greatest impacts on the copper, lead, and zinc influent loadings.

The cost effectiveness of the BMPs was evaluated in terms of the expected costs per pound of
pollutants expected to be r~moved. The total reductions of each BMP could be calculated as simply
the sum of the expected reductions of the individual pollutants. However, this method would not
account for the different degrees of toxicity for these compounds. As an example, zinc may I~
present in higher concentrations than copper prior to exerting the same level of health �ffects on
certain aquatic organisms. This is reflected by their resi~’.cfive effluent limits: 840 ~g/l for zinc and
17 ~.g/1 for copper. Therefore, removal of the same quantities of these two compounds would not
have the same encb’onmental benefit. This disparity is further compounded by the fact that zinc is
generally present ia higher concenwations and is more easily removed.

2In order to account for the differences in toxicity among the seven pollutants, the to~i ~ductions of
the BMPs are normalized to a common standard. For this cost effectiveness analysis, �oppe~- i~

.-~¯ ~ arbitrarily selected as the standard reference pollutant. The mass reductions of the six other
pollutants analyzed were convet~d to a copper-equivalent mass rr, duction by scaring the reductions         ~a~according to a toxicity conversion factor. The conversion factors used were based on the effluent
concenwation limits of each pollutant (relative to copper) as contained in the Basin Plan. These
conversion factors am listed in Table 6-3. F~r example, the lead conversion factor of 0.32 is
derived from the effluent limit for copper (17 gg/L) divided by that for lead (53 gg/L). This ratio         ~
is then multiplied by the expected lead mass reductions for a given BMP to obtain the expected
copper-equivalent mass reductions.

Once the expected mass reductions were normalized relative to the copper standard, cost.

6

¯ effectiveness was calcuiated as follows:

! ¯ Annual costs of each BMP were divided by the estimated annual normalized reductions of
copper, cyanide, lead, mercury, nickel, silver, and zinc. These seven pollutants art all of

2
some concern to CCSF.

¯ Annual costs of each BMP were also divided by the estimated annual normalized reductio~s
of copper, cyanide, and mercury. These three pollutants a~ of primary concern for CCSF
to comply with the proposed Basin Plan limits. This second method was used to eliminate
biases in the unit cost calculations due to certain pollutants such as zinc. Certain BMPs
may reduce high amounts of zinc but would not significantly reduce copper, mercury, or
cyanide.

6-3
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Source Reduction BMPs
~Pollutant (BMP Nos. 1-12) t~

Copper 4,~5 . "-~

1,020
~Mercury 22

Nickel
~410

Silv~ 525

~ 8,120 ! 2
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TABLE 6-3 0

L

Conversion
Pollutant Fat/or

2

M~ 81
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Table 6-4 presents a summary of the annual costs and the cost-effectiveness calculated for the
[~

L
thin’een RMP~ The tw~ m~l’ ct~rlv ~nri~n~ ~re the tw~ ~rnl~’r~r-al R~ rever~- ~m~ (N~

the costs of other BMPs can be �ompaxed.

The cost-effectiveness of the non-su’uctural BMPs can be di~cdy compared in Table 6-4. These
BMPs would reduce the influent loadings to the SEWPCP. BMPs 3 (root killer) and 11 (record
field observations) are expected to impose the lowest annual costs. The cost-effectiveness of BMP
No. 13 can not be d~ecdy compared to the non-su’uctural BMPs since the reverse osmosis pollutant
removals occur in the effluent loadings rather than by influent ~ource reduction. The BMP cost-
effectiveness evaluation is summarized below.

Cost effectiveness Based on Reduction of All Seven Pollutant:
¯ BMPs 3 (root killer). 4 (home improvement products). 6 (automotive service

7 (medical and commercial laboratories), 8 (corrosion control), and 9 (cooling towers)
are very cost

¯ BMPs 1 (public education), 2 (used oil collection), and 5 (photographic wastes) ~re
" sfighdy less cost effective.

¯ A unit cost for BMPs 11 (record field observations) and 12 (SEWPCP chemicals)
: cannot be calculated. These BMPs would not reduce any of the pollutants of concern.

Cost effectiveness Based on Reduction of Three Primary Pollutants:

¯ BMPs 3 (root killer), 4 (home improvement products), 7 (medical and commercial
laboratories), 8 (corrosion conlzol), and 9 (cooling towers) are very cost effective.

¯ BMPs 1 (public education) and 6 (automotive service facilities), are slightly less cost
effec|ive.

¯ Unit costs for BMPs 5 (photographic wastes), 11 (record field observations), and 12
(SEWPCP chemicals) cannot be calculated. These BMPs would not reduce any of the
primary pol/utants of concern.

¯ The unit cost of BMP No. 2 (curbside oil collection) would be similar to that of reverse
osmosis. However, BMP No. 2 would also reduce PAHs, organics, oil and grease to
the treatment plants. In addition, the cost of this BMP could be reduced with a direct
user fee. The environmental awareness survey determined that the public would be
willing to pay dirtily for this service.

A comparison of the cost effectiveness of the BMPs is shown graphically in Figures 6-1 and 6-2.
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TABLE 6.4

COST EFFECTIVENESS SUMMARY

Annual Ces! Effectiveness!1M P Cosl ($/Ib removed)(a)No. Description ($/yr) ? Pollulanls (b) 3 Pollul

I Educate Public on Household Products 360,(X)0 33 I
2 Program to Reporl and Prevent Dumping 172,(100 1,315 5,.~
3 Root Killers 7.(1(10 35
4 Home Improvement Products 37.000 182 I
5 Photographic Wastes 76,000 205 N

e,~ 6 Automotive Service Facilities 89.000 187 3:¯ .a 7 Commercial and Medical Laboratories 81.000 58
8 Corrosion Control with SFWD 320,000 112 i9 Cooling Tower
I0 Temporary Storage of Recycle Flows 552.0(10 26.699 55.tI I Program to Record Field Observations I 1,000 NA N12 SEWPCP Chemicals 150.000 NA N13 Reverse Osmosis 86,9(X),000 (d)

(a) Polh,l:mt rcdt,ctions used for this ratio were nom~dized according to Ioxicity.
(b) Cost effectiveness calculated based on estimated reduction of all 7 pollutants of concern: copper,

cyanide, lead, mercury, nickel, silver, and zinc.
(c) Cost effectiveness calculated based on estimated reduction of the 3 primary pollutants of concern:

copper, cyanide, and mercury.
(d) The BMP No. 13 unit costs were not included in this comparison since the pollutant remot, als

occt,r in Ihe effluent Ioadings rather than by influent source reduclion.
NA - Not Applicable. No reductions in Ibis category are expecled.
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mailing lis~s, or ~an~ng f~ desi~ efforts to ~ initiated). For ~is ~on, a
~ven ff ~suits (i.e., ~uc~ lo~ngs) could ~ ex~ted to ~ ~hiev~ wi~n a y~ ~ ~o of
implemen~g ~e B~. ~nger te~ ~ucfion me~s we~ ~o~
p~n~ ~ ev~ua~ ~ c~n of ~e ~n

B~s 2, 3, 6, 7, 9, ~d I 1 would all achieve some level of ~uc~ons wi~ a sh~ time of
implemen~fion. B~ No. 2 would ~ effective as s~n as a cu~side pm~ is in pl~e.
~n~ ?~r ~a~ ~ ~o. 3.~ould ~ have an im~t~am

regulation of these businesses. It is exacted ~at identifying busines~s for regulation,
esmb~shing de~l~ cme~& ~d ~uca~ng ~e business o~mt~ would

would ~ ve~ valuable m ~e o~er B~s (1, 2, 3, ~d 4). ~f~, it is consi~
~i~ve ~p~ ~ m~t m ~ ~

B~s 8, 10, ~d 13 wo~d ~u~ a m~mm time pe~ for insulin to
No. 8, S~ is ~u~ to monit~ im wamr supply ~d ~en
comply ~ ~e Safe ~ng Water AcU. Ba~d on
~sign ~,d cons~ction of new facilities ~ replacement pi~lines may ~ mqu~ ~ who~
p~ss may ~u~ ~ ~ m~ ye~s to complete. ~si~ ~d c~s~fion ofsm~
~ No. 10) or mv~ osmosis fac~i6es (B~ No. 13) would ~e
¯ e~ f~es were ~ p~, ~wever, insulin wou~ ~ ~hiev~ ~m~ly.

~nger ms~n~ ~mes could ~ ex~t~ ~om B~s 1, 4 ~d 5. B~s I ~d 4 would rely u~n
~asing public aw~ness, ~uca~ng public on en~ronmen~ly benefici~ alt~afives,

~u~s ~a m acmeve s~mc~t mSUl~. ~nt ~anon of photo~phic ~h~g~ have
~y ~uces SE~ lo~ngs si~ific~tly. E~ ~la~on of
B~ No. 5 would have m~ impel An extemive effort to conuol ~1 ~ese ~n~ ~h~
may ~ ~u~ ~f~ ~y ~ble ~u~o~.

B~ No. 12 would not ~hieve ~y ~uc~o~.

Compatibility ~th Other CCSF Progra~

~e evalua~on of ~e B~s in te~s of ~is ~te~on
B~s, only B~s 10 ~d 13 would ~ consi~d ~ incompatible ~ ~e o~er ongoing CCSF
pro~s. ~e storage facilities proposed in B~ No. 10 would ~duce
exp~sion ~ a~fion of new fac~i~es at SEeP by ~ng up v~uable spa~ on a ~i~ ~.

CCSF agencies is implementing a well-develop~ source ~duction pro~am
m~ium (water, sludge, md solid w~te). Due to its high costs,
result in ~e ab~donment of these waste ~duction pro~ams ~at ~e favor~ by CCSF as
en~onmen~ly-sound solu~ons. Due to its high cost ~d ~ount of ~sidu~s generate, B~
No. 13 would be incompatible with the source reduction and waste minimization approach
~commen~d by EPA, ~e S~te Bo~ ~d the Re~on~ Bo~
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TABLE 6-$                                           \

TIER 1 NON-ECONOMIC EVALUATION

Otl-,~i- Tier ! (~ri|erialIMP Description Time Io Compatibility Legal ~-muentAchieve wllh Other Changes Umits

I Educale Public on Household Products
+ + 0 .5 :2 rPmgram to Report and Prevent Dumping ÷ +

" + .03 Root Killers
+ + + + .04 I!ome Improvement Products

+ + 0 .55 Photographic Wastes
" + 0 " .56 Automotive Service Facilities
+ + + + .07 Commercial and Medical Laboratories + +

+ + .08 Corrosion Control with SFWD 0 + + + .59 Cooling Tower
+ + + + .010 :Temporary Storage of Recycle Flows 0 . +

.5I ! Program to Record Field Observations + +
+ 0 .512 SEWPCP Chemicals

0 + - .513 Reverse Osmosis 0 " + .5

(a) Total is the average of Tier ! Criteria, multiplied by a factor of 2; where "+" is assigned a valu~ of 2, "0" is assignexl a v:
and "-" is assigned a valu~ of 0.



0The educational and adminis~’ative activities included in BMPs I, 2, 3, and II would be
~ ~"comt~atible with other CCSF vro~rams. The nublic outreach efforts, illeeal dumnin~/snill

discharge of large photographic dischargers. This BMP would add additional resources to expand
the current program. BMPs 6, 7, and 9 would also include additional facilities for regulation.
These additional facilities can be easily regulated under BERM’s existing requiremenLs. BMP No.
8 would be compatible with the SFWD’s corrosion reduction efforts as part of complying with the
Lead and Copper Rule in the SDWA.

BMP No. 12 would have no effect on other CCSF source reduction programs..

Requirement for Legal Changes,

The evaluation of the BMPs in terms of this criterion is also shown in Table 6-5 Of the 13 BMI~,
legal changes would only potentially be required for BMPs 2, 5, and 13. Providing citation
authority for BERM inspectors as part of BMP No. 2 would re.qui~ statutory changes to CCSF
ordinances with regard to which personnel are permitted to issue citations. The curbside motor oil
collection program may re.quire revisions and/or coordination with. C.CSF. Fire, Building a~l
Safety, and Health Codes. Contractual arrangements will be neeaca with privam collection
companies hired to operate the programs. For BMP No. 5, regulatory changes would be requi~d
in order to allow the collection of residential photographic wastes at the two treatment plants.
However, regulatory approval has al~ady been given to a similar collection facility at the Palo Alto

wouldRegi°nalalsoWa~r be re.quire.dQualityasC°ntrolpan ofPlant.this BMp.Approval from the l~par~ent of Toxic Substances Control

BMP No. 13 would require large increases in sewer charges or a bond issue. Significant
permitting requirements or legal changes would be r~luir~l for consa’uction for a cross-town brin~
pipeline, disposal of a concenwatcd brine in the ocean outfall, and disposal of large quantities of
chemical sludg~.

Impact on Effluent Limits

The evaluation of the BMPs in terms of this criterion is also shown in Table 6.5. This cri~-rion
addi’~ssed the effectiveness a BMP would have on complying with the new Basin Plan effluent
limits. By design, all of the BMPs would contribute towards compliance; but some would have
more impacts than others. SEWPCP is curremly meeting effluent limits for all pollutants except
for copper, mercury, cyanide, and PAHs. This criterion specifically looks at whether BMPs have
a high mass reduction potential for these pollutants.

Of the 13 BlV[Ps, reverse osmosis would have the most reliable, direcdy conu’ollable mechanisms
for reducing the pollutants of concern. However, even the implementation of this BMP may not
result in full compliance with the cyanide and mercury limits. Currendy, adequate d~ta is not
available to verify the performance of the reverse osmosis at these exu’emely low effluent
concena-ations.

BMPs 2, 3, 6, 7, 8, and 9 would have positive impacts on complying with the effluent limRs. All
these BMPs wo.ld utilize c~rect measures, either by providing alternative disposal methods, or by
permittin~ and monitoring, to reduce theh" targeted pollu~ant~ of concern. Corrosion in the water
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V
supply piping has been identified as the l~gest single source of copper, BMP No. 8 would have
significant impacts on meeting the Basin Plan limits for copper.                                      L

The BMPs least likely to impact effluent limit compliance would be BMPs 5, I0, and 12. Silver is
1the only pollutant affected by BMP No. 5. Since SEWPCP would already comply with the new

Basin Plan limit, this BMP would have no impact on this criterion. Due to its low reduction

2
potential, BMP No. I0 would not contribute to meeting the new effluent limits. It would also
cona’ibute minimally even in conjunction with other BMPs. The main reason being that removal
efficiencies at SEWPCP are not directly controllable. Finally, there is no reduction potential for
BMP No. 12.

TIER H EVALUATION CRITERIA

The Tier II evaluation criteria are considered to be of secondary importance to the ranking of a
BMP. These criteria include ease of implementation, ability to me~-are results, public acceptance,
promote public awas~ness, environmental impacts, cross media impacts, and potential to reduce
other pollutants. F.ach of these Tier n criteria are discussed below.

Ease of Implementation by BERM

Theevaluationof BMPsinterms of this criterion is shown in Table 6-6. BMPs 2, 3, 5, 6, 7,
8, 1 I, .and.!2 would.all .be easily.implemented by BERM. The BMP No. 2 illegal dumping/spill
report notline ann aataoase, ann citation authority for BERM inspectors can be implemented
relatively easily. Coordination among the deparunents receiving illegal dumping and spill relmm
will be required for the database to be comprehensive and effective. The curbside motor oll
collection program would re.quire significant preparation, planning and coordination with private
collection companies. Publicity and promotion would be requh-ed. The activities included in BMP
No. 3 will be relatively easy to implement. The activities are consistent with and can be
coordinated with other public education and outreach efforts. BMPs 5, 6, 7, and 9 would nalulr¢
significant staffing but could be implemented relatively simply. All the procedures for busin~ses
identification, survey, permitting, monitoring, and enforcement zre already in place and being
practiced by all PSE staff. BERM would have reduced involvement with BMP No. g. However,
BERM must coordinate between the SFWD and the Regional Board to establish the importance of
the potable water quality in complying with the copper. The procedures for data entry and
analysis in BMP No. 11 a~ already established and can be implemented relatively easily. BMP
No. 12 can also be easily implemented. Different grade chemicals can be ordered directly
wouldsuppliers’be usedTherefor shouldthe new bechemicals.n° effect on SEWPCP operations; the same chemical feed systems

BMPs 1 and 4 would be moderately difficult to implement. Implementing the activities in these
BMPs would entail significant amount of time and effort. Numerous individual activities must be
organized, planned and implemented and a variety of educational materials must be produced. The
activities are pan of an ongoing program that will require full time staff support and budgetary
resources for materials production, distribution and publicity.
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TABLE

TIER II NON-ECONOMIC EVALUATION

lerB~’,IP Description ~ ~ ~
lmpbm~Malion

Memm’r~ : A~’al~mC~ hbllc Impa~s Media to Re,

] Educate Public on Household Pl’oducls 0
" ¯ ¯ ¯ ÷ * 1.6

2 Program to Reporl and P~vent Dumpln~ ¯
"

¯ ¯ ¯ ¯ ~ 1.7
3 R~ot Killers

¯
"

¯ ¯ ÷ ¯ 1~ !.6
4 Ilome Improvement Producls 0

" * ¯ * 0 .~ 1.45 I~otogrsr’,hic Wastes ¯ 0 ¯ ¯ ¯ * 1.6
6 Automotive Service F~ciliti~l ¯ 0 ¯ ¯ ¯ 0 , 1.7
7 Commercial and Medical L~horau~im ¯ 0 ¯ 0 . 0 , 1.6
! ~’ormsion C’onuol whh SF’WD ¯ " ¯ 0 ¯ . 0 1.4
9 J Cooling Tower ¯ 0 ¯ 0 ~. ¯ 0 1.6
I0 I Temporary Slmage of Recycle Flows

" 0 0 0 0 0.6o~ I I I Pro~am ~o Record Field Obse~nlions ¯ 0I 12 I 5EWI~P C’hemi~b ¯

~_~

hi
~o 13 IReverse Osmosis 0 0 ¯ 0 hO

_
(a) To,,,I n the avmge o! T~ I! Cram.m, ~ "÷- is msi~Md ¯ vdm d 2, ~ is mmipml ¯ v~m of I, md "."                                 ~          "



V
OBMPs I0 and 13 would be di~cuh to implement. Both BMPs would require significant space at

L
the SEWPCP site which is not available. In addition to normal construction-related disruptions,

Ability to Measure Results

The evaluation of the BMPs in terms of this criterion is also shown in Table 6-6. For many of the
BIVLUs, it would be difficult to positively measuring their effects on the effluent limits. There arc
two factors that would prevent easy measurement of re, sults:

¯ Quantifying reduced loadings frum numerous small ~

¯ Establishing the effects on tbese ~tuced loadings on effluent �oncentrations. ’

Only BMP No. 13 (reverse osmosis) would allow definitive measurements of results. The
reductions from BlVLP No. 12 can be easily quantified by n~cking the amounts of chemicals used
_on,,an daily basis..The redu.cti.ons_ from BMP No. 13 can be easily quantified by monitoring

~ Oth~- "point soun~e" BMPs; such as those regulating photoprocessing facilities (lIMP No. 5), aura
’ service facilities (’BMP No. 6), inboratories (BMP No. 7), and cooling towers (BMP No. 9) would

~,~.l~g~. now~ver, It WOUI~I D~ ~lrtlCtllt to corl~lsl~reductions a~ these soun~es to lower influent imdin~s.

It will be very difficult to measure results from the BMPs that focus on the residential sources
(BMPs 1, 2, 3, 4. and 11). Successful implementation of these BlV[Ps would result in small

~ducfions across the entire CCSF. Although the amount of used oil collected in BMP No. 2 can
easily quantified, the amount that would have been illegally discharged, if curbside collection

were not available, cannot be accurately measured. As s~d previously, BMP No. 11 would no~
resuh in any direct reductions. Therefore, its successful must bc evaluated as pan of the
�ffectiveness of the public education programs. Long-term sampling of solely residential areas
may be the only means of determining the effectiveness of these BIVlPs. A periodic (every 3 to 5
years) environmen~l awareness survey would also be another measure of their success.

Results from BMP No. 8 would be di~cuh to measm’e. Direct measure would require a periodic
sampling of tap water at the point-of-use, the sampling effort would have to be similar in scope to
the recently completed program. Reductions in the wa~er supply would result in lower influent
concenu’afions; however, whether the reductions arc due to the water supply or other source
reduction measu~s would be difficult to differentiate.

The results or effectiveness of BMP No. 10 would be difficult to measure. Pollutant removal
efficiencies at a treatment plant depend upon a number of operational factors. Typically, removal
efficiencies can vary on a daily basis. Any reductions noted in the final effluent cannot be
attributed directly to the storage of the re, cycle flows.
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Public Acceptance

expenditures of this BMP could be better utilized for other measu~s. BMP No. 13 would have a
very low public acceptance due to its high cost, high consumption of chemicals and
energy, high volume of solids waste generated, and negative impact on the Oceanside discharge.

With the exception of providing citation authoriW to BERM inspecton, the public can be expecl~!
to readily accept the activities included in BMPs No. 1, 2, and 3. Survey results show widespread
public support for increased city-sponsored pollution prevention efforts. Over 70 percent of
respondents in the environmental survey said that they would use a curbside motor oil collectio,
program. The public may not be receptive to being issued citations by BERM insi~ecton for
improper disposal of toxic substances into storm drains. BMPs 4, 6, 7, and 8 would also have
positive impacts as they ar~ concrete steps to reduce pollution and to protect the sensitive Bay
environment.

BMPs 10 and 12 would have no impact on public acceptam:�.

Promote Public Awareness

r.,.moans ~,.,.,.,.. ,.w~,~.~$ o[ po.utant loadingsto the San Francisco Bay and the positive steps that CCSF are undertaking to control these
sources. These BMPs involve divot public and residential outreach activities. The are also
associated with businesses (photoprocessing and auto service) that the public has a great deal of
contact with.

The more esoteric BMPs, such as those acld~ssing medical labs and cooling towers ~MPs 7 and
9), would have very little impact on public awareness. Similarly, the corrosion control activities
under BMP No. 8 will have little impact on public awareness.

The BMPs that only involved BERM and SEWPCP penonnel (BM~s 10, 11, 12, and 13) would
no( promote public awa~ness of the BMP or soun:e reduction program.

Environmental Impacts

The evaluation of the BMPs in terms of this criterion is also shown in Table 6-6 With the

positive impact on the environment. BMP No. 13 would have severe negative environmemal
impacts due to its high consumption of chemicals and electric~l energy, high volume of solids
waste generated, and negative impact on the Oceanside discharge. Due to their low reduction
pot-’ntial, BM.Ps 10, 11, and 12 would have no impact on the environment.

Cross-Media Impacts

The evaluation of the BI~LPS in terms of this criterion is also shown in Table 6-6. Some BMPs, by
reducing the amount of pollutants in the wastewater discharges, could result in increases of
pollutants to other media (a~ or solid wastes).
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V
BMPs l, 2, 3, 5, 8, 9, l I, and 12 ace not expected to have any cross media impacts. All these
BMPs would resuh in reduced usage of pollutants. No additional pollutants would be u’ansferred

Lor ~,enerated. In BMP No. 2. the curbside motor oil collection nrom’am would collect used oil that

The activities of BMPs 4, 6, 7, and 10 could increase loadings to the solid waste stream. BMPs 4,
6, and 7 could result in additional wastes to be transported and disposed of as liquid hazardous
waste. BMP No. 10 would have a small negative impact on cross-media concerns. Any ~lucdoa
in the liquid streams would be added to the solids stream. However, since the reduction potential
is low, any negative impact would be minimal.

BMP No. 13 would have significant cross media impacts. Pollutants removed from the SEWP~
liquid streams would be transfer to the chemical sludge and to the Oceanside outfalL "l’i~re would
he no overall reduction in pollutants discharg~ to the environmenL

Potential to Reduce Other Pollutant~

The evaluation of the BMPs in terms of this criterion is also shown in Table 6-6 BMPs 1, 2, 4, 5,
6, 7, and 13 have the potential to reduce compounds other than copper, mercury, cyanide, and
PAl-ls. BM~ No. I has the potential to reduce the amount of all constituents of concern entering
the CCSF ~’eatment system. BMP No. 2 would reduce organics, oil and grease, and PAils as a
result the curbside motor oil collection program. BMPs 4, 6, and 7 have the potential to reduce
other organic and inorganic pollutants entering the SEWPCP from paints, automotive shops, and
various laboratory reagents, respectively. In addition to being a copper source, automotive shops
are expected to be significant contributors of organics and oil and grease. BMP No. 5 would have
the potential to reduce other pollutants such as chromium and selenium from photoprocessing
operations. However, the potential reduction would be fab’ly small. Reverse osmosis activities as
a result of BMP No. 13 could be expected to remove many other pollutants from the effluent
wastesa’~am. The RO membranes remove the soluble pollutants by size, so any larger organics or
metal compounds comparably sized to the targeted compounds would be likewise removed.

BM~s 3, 8, and 9 are targeted to specific pollutants, with a particular focus on copper. BMPs 8
and 9 may result in reductions in the loadings of some other corrosion by-products (e.g., iron and
lead), but these reductions arc expected to be minimal. BMP No. 9 may have substantial impacts
on zinc loadings, but will have little impact on other compounds.

Reductions from BMPs 10, 11, and 12 art expected to be so low that the potential to reduce other
pollutants should be considered as negligible.

RECOMMENDED DRY WEATHER BMPs

The results of the cost effectiveness and non economic evaluation arc summarized in Table 6-7.
Based on the above evaluation, it is recommended that CCSF implement the following BMPs in a
two-phased approach. The fh’st phase BMPs should be implemented by the end of Fiscal Year
1993-94. The second phase BMPs should be implemented by the end of Fiscal Year 1995-96.
This two-phased approach would allow CCSF to focus on measures that would have the most
impacts. The experience gained from these initial BMPs can then be easily applied to the
subsequent BMPs. Table 6-8 lists the total reductions expected from a!l of the recommended dry
weather BMPs.

6-15

R0057668



TABLE 6-7

EVALUATION SUMMARY

BMP (~ost Effectiveness
($/Ib removed)(a) Non-Ec

No. Descriplion 7 Pollutants 3 Pollulanls Evalua

I Educate Public on Household Products 331 371 4.2 Program to Report and Prevent Dumping 1,3 ! 5 :5,513 4.3 Root Killers 35 35 .%.4 tlome Improvement Products 182 196 3..5 Photographic Wastes 205 NA 3.o~ 6 Automotive Service Facililies 187 32g .5.,- 7 Commercial and Medical Laboratories 58 61 5.8 Corrosion Control wilh SFWD 112 114 4.9 Cooling Tower 119 12610 Te~nporary Storage of Recycle Rows 26,699 55,000 2.I I Program to Record Field Observations NA NA 4.12 S EWPCP Chemicals NA NA 2.13 Reverse Osmosis (c) (c) 2.

NA - Not Applicable. No reductions in this category are expected.
(a) Normalized to a copper-equivalent.
(b) The sum of the Tier I! and Tier i criteria scores.
(c) The BMP No. 13 unit costs were not included in this comparison since Ihe pollutant removals

occur in the effluent Ioadings rather than by influent source R~luction.



TAliLE 6-8

TOTAL R EDUt~’rlONS

lIMP Des~riplion
~-wJ-utlions (Ibs/~,r)No. Cop~ ~ad Me~ury Nick~ Silver ~ ~yanide

I Educate Public ~ Hou~hold ~lS 4~ I~ 6 110 10 I 502 Program to Rein and Prevent ~g 15 ~ 0.2 ~ 23 Root Killers 2~
4 tlom¢ Improvemenl Pr~u~s 10 2 I06 Autom~ive Se~ice Facilit~s 2~ 5~ 0 50 2
8 Cowmion C~lml with S~D 2,~ 2~)9 C~ling Tower 8(E) 2

Tolal 4,675

Influcnl Loadings ~,(~ 9~ 2~ 4.~ 4,~X) 9 Imgd)



The BMPs selected for Phase I implementation are cost effective and/or arc rated as highly
Lt’~vn~hle ~mnn~ the nnn..ecnnnmic cr’imH~ The~e RMP~ inchwle ~he fnllnwin~

¯ BMPs 6 (automotive service facilities), 7 (medical and commercial laboratories) and 9
(cooling towers). Laboratories and cooling towers am currently umegulated and may be
significant contributors of copper and mercury. Radiator repair and car washes are
currently regulated by BERM. However, many other businesses related to automotive
service (auto dealers, body shops, gas stations, general repair, Irucking, buses, and fleet
services) may also be significant contributors.

¯ BMP No. 3 (copper sulfate root killer). This BMP represents the most easily iiientifiable
residential contribution. Cost of implementation would be ext~mely low.

¯ BMPs 1 (public education), 2 (used oil collection), and 11 (record field observations).
Although these BMPs arc not considered especially cost effective in terms of pollutant
reductions, they should be applied as general measures rather than to target specific
pollutants. Additionaily, a strong program focusing on residential contributions and
reductions is an integral pan of an effeo~ve overali source reduction effo~.

This BMP should be initiated approximately two years after the Phase I BMPs.
¯ -, -.-,--,.- ~,~,=,~, oc mspec~.a ano consi,~erm tor regulation.

The following BMPs arc not recommended for implementation by CC~F.

¯ BMP No.5 (photographic wastes). CCSF already has a successful program in place to
regulate the large photographic waste dischargers. SEWPCP would easily compl with the
new Basin Plan limit for silver. Additional regulations as pan of this BMP w~ld have
minimal benefits.

¯ BMP No. 10 (recycle flow storage). This BMP would require significant physical facilities
for minimal reduction. Implementation of this BMP would also reduce site availability at
SEWPCP and limit future expansion flexibility.

¯ BMP No.12 (SEWP(~ chemicals). The reduction potential of this BMP would be very
minor. Depending on the results of the other BMPs, this BMP may be reviewed after
several years for implementation.

¯ BMP No.13 (reverse osmosis). Capital and operating and maintenance (O&M) costs of
this BMP are extremely high. Even with these expenditures, compliance with all the Basin
Plan limits would be uncertain. There is no information on cyanide removal efficiency with
reverse osmosis, and compliance with this limit may not be achievable. This BMP would
generate significant negative impacts associated with high energy usage and generation of
residual chemical sludge and concentrated brine that would require alternative disposal.
Finally, due to its high a~nual costs, implementation of this BMP would likely reduce the
CCSF funding available for implementation of the source control BMPs discussed above.
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Effluent Quality                                                                  0

removed. For soluble pollutants such as
¯.             .        . ~.y~tuc, !ower mgtuent concentrations would result inless opportunmes for adsorpuon and b~odegradat~on The influent con             ,

cyanide, and mercu,~, are .~,’~.-.~ ---: ...... ¯ . ._ centrations of conner
logarithmic curve fit i’~s sho~v~f~ea~c~tn.~[I...m~e_~ r~,m~o..,v~tgtcien.cie.s in .Fi.gures 6-3 to 6.5~.~
y .............. ~.,,,~,~,t. -m~ me co.rremnon ot mese.variables ate not

Table 6-9 compares the current effluent 95th percentile concentrations of copper, mercury, and
cyanide; their estimated concentrations after the implementation of the recommended BMPs;
the proposed Basin Plan limits. As shown on the table, the implementation of the BMPs may not
reduce copper, mercury, and cyanide concentrations to below the Basin Plan limits. Due to the
~._~_.~abili.~.. inh.ere.nt in estimating loadings and reductions, the ability to comply with the proposedmt~s w~ omy oecome apparent after implementation of these BMPs. However, it must be
pointed out that these source reduction measures ar~ the most environmentally acceptable metl~ls
to deal with the water quality requizements. There are no cLi~ct controls over effluent quality with
influent source reduction measures. Final effluent quality is dependent upon influent
concentrations and removal efficiencies at the treatment plant. Both factors are known to v~’y
significantly on a d~y-to-day b~is.

~ ,.,~,, ~-.,~ um~u. ~ nese omer potenna~ means ~re listed below, g

¯ Development of a watershed management approach to toxicity control as proposed jointly
by the League of California Cities, California Association of Sanitation Agencies, and the
California Water Pollution Control Association (Tri-TAC). The watershed management
approach would consider all significant sources of pollutants (both point and non-point
sources) and would focus on the sotu’ces that can most effectively be reduced to comply
with the water quality objectives.

¯ Evaluation of a water reuse master plan to export wastewater from the greater Bay a~a to
the central valJey for irrigation reuse. If successful, this project would completely eliminate
the ~ischarge of toxic pollutants to San Francisco Bay.

" ¯ Evaluation of cross-town tunnel to deriver the entire SEWPCP effluent to~ As indicated earlier in this report, treated effluent from the CCSF wastewater treatment
facifides would comply with the Ocean discharge ~lUirements.

CCSF staff is actively participating in the development and evaluation of the above activities.
These compliance options will continued to be pursued in conjunction with the implementation of
the recommended BMPs.
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¯ V
TABLE 6-9 0

Current           Estimated            Basin
Ellluent Eflluent PlanPollutant Concentrations (a) Concentrations (a) Limits

Copper 53 45 17
Mercury 0.7 0.6 0.2
L"ytaide 26.4 26 I0
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Phase II (BMP No.4) would impose an additional annual cost of approximately $37,000.
.    1Approximately 2.5 source reduction specialists would be required to implement these BMP~. A
~"public education coordinator and a public education assistant have been liste~l for BMP No. 1. In

actuality, they will be providing public participation services for all the ~ommended BMPs.
~ 2

ADDITIONAL RECOMMENDATIONS

CCSF a~opted new iocal limits for its pretream~ent program in December 1991. These local limits~were developed on a technical basis in accordance with EPA guidelines. However, the effluent
limits used in that evaluation were based on the existing NPDES permits and the 1986 Basin Plan
discharge limits. As discussed above, the 1991 Basin Plan has proposed significantly more

~stringent effluent limits. Although these limits are not currently in any CCSF rmi th
expected to be included in the SEWPCP ,’,,’rmit when it i ........... pe .t, ey ~

~- * sga¢~amr.gl ior l’¢rlewgl in 199,~.AdditionaLly, imminent changes to the 503 Sludge regulations may also have some impacts on the    ~

Several of the recommende, d BMPs would re.quire utilizing local limits as the means for re~lafion.
I 2Since these BMPs have been developed in response to the new Basin Plan, local limits should be

re-evaluated. Notification of potential local limits revisions would be beneficial to businesses that
are selecting a~am~ent or disposal methods for their wastes.

~..:~
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TABLE 6.10 O

BMP Annual 1

No. Des~Hpllon ($/~r)

Phase I
1 Educate Public on Household Products 360.0002 Program to Report and Prevent Dumping 172.000 "
3 Root Killers 7.0006 Automotive Service Facilities 89.0007 Commercial and Medical Laboratories 81.0008 Corrosion Control with SFWD 320.0009 Cooling Tower 101.00011 Program to Record Field Observations 11.000

Subtotal $1,141,000Phase II
24 Home Improvement Products 37.000

Subtotal $37,000 .. -~
Total $1,178,000

~,~
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TABLE 6- I I

STAFFING SUMMARY

Staff (Person/Year)
Source      Public      Public

BMP Description Reduction Education EducationNo. Specialist (~oordinator Assislanl

I Educate Public on Household Producls I I2 Program to Report and Prevent Dumping 0.253 Root Killers 0.084 Home Improvement Products 0.256 Automotive Service Facilities 0.57 Commercial and Medical Laboratories 0.258 Corrosion Control with SFWD 0.049 Cooling Tower I! I Program to Record Field Observations 0.04

Total                                       2.5         !          I



V
SECTION ? 0

This is the first of three sections (7-9) addressing wet weather best management practice (BMP)
selection and evaluation. The content and format of’ these wet weather sections generally
follows that of’ dry weather sections 4-6. Section 7 discusses the initial selection of BMPs;
section 8 describes the best management practices in more detail; and section 9 pre~nts the
results of the final evaluation, including BMPs recommended for implementation.

This section accomplishes the following:

¯ Identifies the City’s wet weather pollutants of concern; ’
¯ Identifies the principal sources of the pollutants of concern; and

¯ Selects best management practices for further development (section 8) and evaluation
(section 9).

BACKGROOND

San Francisco has a system of underground sewer lines that collect domestic sew~se and 2indus~al wastewater and transport it to the City’s Water Pollution Control Plants (WPC~) for
treatment. As in most older cities in the United States, these sewer lines also receive street

~... ,-~"~" runoff and other storm w~ter. During rainy periods, the storm water flow rate can reach 60 time=
’the dry weather rote. 1o handle this huge storm water flow combined with sewage, San

Francisco’s combined system includes a series of long, underground box-like structures known
as storage/transports which ring the City like 8 moat.

By 1996, when San Francisco completes its wastewater facility improvement program,
approximately 66% of the storm flow will be held for secondary level treatment at the Southeastor Oceanside WPCPs. The remaining ~3~m%a of the storm flow will receive flow-throngh

treatment within the storage/transports or p ry treatment and disinfection at the North Point
WPCP. Flow-through treatment is accomplished by passing the storm flow through a baffle and
weir system within the storage/transports before discharging the flow either through the
Southwest Ocean Outfall or as combined sewer overflows ((2SOs) via shoreline overflow points.
These wet weather overflows and their associated pollutants are the focus of the wet weather
portion of this BMP Study. The wet weather best management practices being studied focus on
preventing pollutants of concern from entering the combined sewer system via storm water
runoff.

IDENTIFICATION OF POLLUTANTS OF CONCERN

Studies in many urban areas have shown that urban runoff typically contains significant
quantities of the same general types of pollutants that are found in wastewaters discharged by
Publicly-Owned Treatment Plants (POTWs) and industries, and that they cause similar water
quality problems. The National Urban Runoff Program (NURP) has shown that storm water
from residential and commercial areas can contain a variety of pollutants, including heavy
metals, fecal coliforms, pesticides, suspended solids, nutrients, and floatables (USEPA, 1983A).
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contributor of sediment and heavy metals such as chromium, copper, lead, nickel, and zinc

1. Pollutants exceeding NPDES permit limits;

2. Pollutants potentially contributing to general receiving .water problems (e.g. exceedances
of water quality standards in either the Ocean Plan, tl~e Enclosed Bays and Estuaries
Plan, or the Region I1 Basin Plan);

3. Pollutants in compliance but near permit limits;

4. Pollutants contributing to bioaccumulation, and/or biomagnification; and       "

5. Pollutants contributing to existing and potential sediment toxicity problems.

The pollutants of most concern in the wet weather discharges are those that cause a violation of
the City’s discharge permits. These permits are issued by the Regional Water Quality Control
.B, oard_(RWQCB) or, in the case of the discharge through the Southwest Ocean Outfall, by the
u.S. t:nvironmental Protection Agency (USEPA). Presently, none of the City’s discharges
during dry or wet weather violate permits or the associated compliance ordera.

AI. though the City’s wet. wea.tl?er discharges are currently in compliance, this situation m
cnange as new water quality objectives are in .....-’ : ........... -- Yis an ongoin~ debate at b~th ;~ ....

:^_., __’~,_e~._~,~,~ i-.~u l~nnl~" re.me coming years. ll~ere

.,,,. uat,~,u~l aug sIa[e leVel as Io wnetl~er and how these water
quality objectives should apply to storm water discharges and combined sewer overflows. If
these objectives are applied as written to the City’s wet weather discharges, the City would be in
significant noncompliance with several numerical limits.

To assess the potential for future noncompliance, several data sources (SWRCB, 1991; SWRCB,
1992; City and County of San Francisco (CCSF, 1990A; CCSF, 1991D; CCSF, 1992). were
reviewed to compare constituent concentrations in the overflow discharges to the selection
criterion (Appendix D). The City compared Bayside overflow concentrations from 1989 to 1992
to water quality objectives in the Amendments of the Water Quality Control Plan for
Bays and Estuaries of California-(SWRCB, 1992). As a result of this review, pollutants ot
concern were grouped into three tiers, in descending order of concern:

Tier 1 Significant concern. Three year mean pollutant concentration 10 times greater than
~ water quality objective without dilution.

¯ Polynuclear Aromatic Hydrocarbons (PAHs)

¯ Copper

¯ Lead

¯ Cyanide
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Tier 2 Modera~.con.c.ern.. Thee yea.r., mean pollutant concentration greater than ~

L
¯ Mercury

¯ Silver 2¯ Zinc
Tier 3 Little concern. Three year mean pollutant concentration less than ~ mater

quality objective without dilution.

: ¯ Chmmim~

i ¯ Arsenic

It is clear that if the water quality obiectives are included in the permits and applied to San
Francisco’s wet weather discharges, t~en the City wil! have a serious compliance problem.
Therefore, the wet weather portion of the BMP Study focussed on reducing the Tier ! and Tier 2
pollutants of concern namely PAI-~ heavy metals, and cyanide.                                       2

IDEN’r]F]CAT]ON OF POLLUTANT SOURCES

Source Identification Methodo]o~

A literature search was conducted to identify the sources of these pollutants. The City reviewed
City-specific repons as well as general literature sources on storm water runoff (City of
Puyaliup, 1988; City of Seattle, 1989; Minnesota Pollution Control Agenc, 1989. Nat
Resources Defense Council and Chesapeake Bay Foundation, 1990; USEP~,~ 19~.;tt~vur~]

for a Be,ter Environmen  1991; Santa C,ara Valley  onpoin--  SouTkProgram, 1990;, Washington Department of Ecology, 1992). ]n addition, City staff fi’om the
Bureau of Environmental Regulation and Management (BERM), the Bureau of Street Cleaning
and Urban Forestry (BSCUF), and the Bureau of Street and Sewer Repair (BSSR) were
interviewed regarding potential sources.

Review or Pol]utsnt Sources

As a result of the literature review and information gathering process, CCSF has identi6ed two
Ubroad source classes, primary and secondary. The distinction between primary and secondary

sources has been made to help focus the discussion of source control strategies. Pollutants of
concern may be reduced more effectively by addressing each of the various thw
the pollutants may enter storm water. Primary and secondary sources are definP~ed ~e~YoSw.by which

Primary Sources - These are materials or material uses which provide the first opportunity in an
urban setting for pollutant contact with rainfall or runoff. Examples of primary sources are
automobiles (which contribute oil, grease, and metals through leaks, exhaust, metal corrosion,            ~..
and tire wear), waste disposal practices, and raw products exposed to storm water.
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Secondary Sources - Some sources of pollutants, termed secondary sources, are difficult to
~solate and quantify. These include air-borne particulates and sediments which accumulate

~ 0throughout CCSF’s infrastructure (streets, catch basins, storage/transports, and low-flow sectionsof" sewerage .~vstem’~. $~me nrim~rv .~tlr~-o,~ l’~�-nrn~. ~’~’nn,’lnrv ~n.~,.~ wh,-. th,,,v ~,,.,. ,,,..                   L

chemi~ ~nditio~ (e.g., pH), and relic thee ~llu~n~ later ~ 8 r~ult of c~nging
~ndi~o~.

~ima~ ~ur¢~. Table 7-1 summaries the prima~ souses of ~e Ci~’s wet
~llu~n~ of ~n~m, including ~th general wet weather ~ur~ and ~mme~ia~nd~l

~ 2~ur~. ~e prima~ ~ur~ of ~llu~n~ of ~ncem cluing wet wea~er ~y ~ ~u~d in~
~ee general ~tegori~:

¯ Au~moflve.~bt~ . Motor vehicles de,it oil and ~, tire ~icl~, a~ ~e~h
directly on the ~dways. ~e~ ~llu~n~ and other,, such ~ cyanide and P~,
vehicle emhsio~ are fi~hed away by ~in~ll and event~lly end up in ~e ~wer s~m.

¯ Pain~ p~aflv~. Paint and w~ p~e~tive p~ucU ~nmin a n~r of
h~ meu~.

¯ B~ln~s~ with ou~lde ex~u~. ~her ~tentiai pri~ sou~s incl~e b~
with ou~ide stooge or manufacturing ya~. B~e~ ~t generate an~or d~e
~llumn~ of ~n~, which ~y ~me into ~nm~ with ~in~ll an~or ~
~tential p~ma~ so~. ~ b~in~ include thee ~t ~ au~motive or

2
~in~ p~tive p~u~ such ~ auto ~ir sho~, ~infing ~n~, and
equipment rental sho~ t~t o~n clan ~e~ ~uipment ou~ide wi~ ~r ~t ~r
en~ the ~wer sys~m ~ ~ff.

~onda~ ~u~. ~e major se~n~ ~ur~ of ~llu~n~ in San F~nc~ h ~d~enL
~imen~ ~ in ~e follow~g pla~ ~ou~out ~e City’s w~tewa~r ~d s~
~llecfion s~mm:

stree~ and si~

~wer pi~

s~ge~m~

~ent pl~, a~

ouffal~.

~e princi~l sour~ of the wet weather ~llu~n~ of ~ncem a~ automotive-related activiti~,
~in~w~ prese~ative ~es b~ine~ with ou~ide ex~sure, and inf~st~ctu~ sediment.
Of thee sours, automotive-related and ~inUw~ prese~atives are disc~ed and incl~e
s~ci~c ~st management practi~s in the d~ weather sectio~ (4-6) of th~ rein. ~erefore,
~e ~rget sour~s for ~nher development of wet weather BMPs are:                               .

¯ B~inesses with ou~ide ex~sure, including those ~ing automotive or ~~
prese~ative pr~uc~, and

¯ Seconda~ sources (i.e., inf~st~cture sediment).
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TABLE %1 V
PRIMARY WET WEATHER SOURCES OF POLLUTANTS OF CONCERN

O
Pollutants GenerM Businesses with

L

Oil and grease
Tar shingles
TiresWood preservatives                                           2

Copper AJgicides Auto service/RepairBrake linings Electrical Equipment ManlffacturingPaints/wood preservatives Metal Finishing
Vehicle metal ~on’osion Paints/inks/Printing

Lead                  Battedes
_Auto Service/RepairPaints suluipment RentalVehicle exlmust

.~.

Cyanide
Animal wastes Printing/Publishing 2Cyanogenlc insects Metal Finishing
Microorganisms Silverware Manufacturing ~ .... ..~Vehicle exhaust

Cadmium Gasoline Auto Service/RepairOil Metal F’mishing

..
Mercury

Paints Printing/paper Hanging Contractors
9

~ Nickel Paints Wholesale Equipment & Machinery
Local Trucking
Auto Service/Repair

Zinc Atmospheric fallout Auto Service/Repair
Galvanized iron and steel Commercial Printing
Paints Equipment RentalTires Local Trucking

Chromium                 Vehicle metal corrosion         Auto Service/Repair
Metal Finishing
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"lhe ~ud Plan for Water Pollution Prey "
~991B) descril~s the City’s nlan for ~ .... ~ ..... -        entlon (Study Plan) (CCSF,

t,,,,, =,uu~, oi eight best management ractices.up_tlonal BMPs) tn addition to the ,~ ~ .............. P      (refen’ed to as
(referred to as Manda ed R      te .... ~,,!~a~_~ment practt.ces already bein im lemen_t__ -MPs) by San Francisco "n,,. ~ ......., ..... g _ p . .tedProvision E.8.a of RWQCB Order 90-093, while Provision E.8.b described the Optional BMPa.
Of the eight Optional BMPs, four are targeted primarily at wet weather condtttona
The other four best management ntactices ~ ............ "." (’Table 7-2).
sections 4-6 of this report,      r      ,,.~.~, uu uW wea~er conotttons ancl are discussed

As described in the Study Plan, the Optional BMPs were selected from a list of BMPs developed
by other Bay area municipalities. Best management practices were determined to be more
effective if be.se~, on information specific to San Francisco, including pollutants of

"-.,~ ~, ~,~.,~,mm~ ~ ~uy ucat management practices should be added orthe origin! list.                                                   pped from

Selection Methodoiog~

The data considered in the selection were primarily qualitative. The steps followed in the
selection process are outlitw.d below.

~. Review Optional BMPs against Mandated BMPs - Because the Mandated BMPs required
in the permit and now being implemented were focussed primarily on wet weather
conditions, the City began the screening proc~s b corn tin       ¯
context of the Ci’s existi __~ ~ g .the .Optional BMPs in the
rCC~F 19~n~ ~t’~-W~ .... n.g_B..es_t Management Practices tmptementation Pro
~ , -v~-~. ~n¢ ~.,~pttOnal BMI"S were rev" w ¯ ¯ ¯ ¯Mandated BMPs for the nnilutants ,-,~ ...... !e~ _~e~. for their abthty to complunent the

r~"         ~L~LU.~[U aDO I~e~

2. Data collection . The City gathered qualitative data on the Optional BMPs from City
agencies, supported by quantitative data which were easy to gather, reliable, and
complete.

3. Data analysis. The information collected was discussed with pegsonnel from the Bureau
,of, Water Pollution _Control (BWPC), the Department of Public Health     ,
waste Mana emant Pro ¯ (DPH) the Solidg gram (SWMP), and the tater-agency BMP Review Committee.

4. BMP selection. Based on the screening process and discussions with City agencies, the
City selected five best management practices for further study.

Wet Weather BMPs Selected for Detailed Review

Table 7-3 lists the five BMPs that emerged from the selection process and are reviewed in
sections 8 and 9. The list includes the four Optional BMPs from the permit as well as an
additional best management practice, P6, shown in italics. Each of these five wet weather best
management practices appeared to complement the existing BMP Implementation Program
either by addressing pollutant sources not covered by the existing program or by using a
different means of implementation (e.g., public agency action versus education) to addre~ a
source.
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O

Educational Control Mmsmva
7E1- Educate re: the environmental impacts which result from leaks and spills from

2gasoline, fuel oil, and chemical tanks (above and below ground).

Regulatory ControI Mmsm~

R1 - Develop and implement program to reduce the risk of toxic pollutant spills ~:mm
commercial, industrial, and public facilities.

Public A~ency Control

P2 " Establish program to regulate cleaning of sewer inlets, catch basins, and drainage
channels in areas where sediments and/or debris tend to accumulate.

P4- Develop and implement an aggressive field program to search for, detect, and
cor~ct situations which rainfall and/or runoff presently contact potential
contaminaat~.

SUMMARY

1. The wet weather portion of the BMP Study focussed on reducing the Tier 1 and Tier 2
pollutants of concern namely PAl-h, heavy metals, and cyanide.

2. The target sources for further development of wet weather best management practices
- are:

¯ Businesses with outside exposure, including those which use automotive or
:~,i paint/wood preservative products, and

¯ ,~’~:ondary sources (i.e., inf:v,~structure sediments).

3. The five wet weather best management practices selected for in depth review include the
four Optional BMPs, plus a best management practice directed at improved street
cleaning.

7-7

R0057686



V

L

Educational Control Measures

El- Educate re: the environmemal impact¢ which result from le~ks and spills from
gasoline, fuel oil, and chemical ~nks (above and below ground).

R egulator~ Control Meaturts                                        ,

R! - Develop and implement program to reduce the risk of toxic pollutant spills from
commercial, industrial, and public facilities.

Public Agen~ Control Mazna~

P2- Establ~sh program to regulate cleaning of sewer inlets, ca~:h basins, nnd drainage
channels in areas where sediments and/or debris ~end to acctnnula~.

P4- Develop and implement an aggressive field program to search for, dew.ct, andcorrect situations which rainfall and/or runoff" presently contact po~ntial

P6- Determine the effecti~ness of various street cleaning practices and implement
improved sweet cleaning programs where appropriate,

.!
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SECTION 8 0

(BMPs) selected for detailed review. The u,~owmg reformation is proviaed for each BMP:

¯ A clear definition and purpose for the best management practice is given. 2" Linkages between the best management practice and other BMPs are shown and
described. These other BMPs may be Mandated BMPs and/or Optional BMPs. "l’ae
linkages may be in the form of target source and/or implementation method. Figure 8-1
shows the linkages between some of the wet weather Optional BMPs and other be~t
management practices.

¯ A description of the pollutants of concern which the BMP addresses.

¯ Existing conditions in San Francisco related to each BMP are described. The best
management practice is evaluated in pan by the need for the BMP and by its "fit" with
existing progr~ns.

¯ Means of implementing the BMP are listed and described.

¯ Cost and expected r~duction information is provided (if available).

~ ~2_~
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INTRODUC’riON AND PURPOSE

The purpose of this best management practice is to implement an education program to increase
awareness among the general public about the environmental impacts that result from leaks and
spills of gasoline, fuel oil, and chemicals from above and below ground tanks. CCSF did not
address ground water contamination from leaking underground storage tanks (USTs), as this
issue is adequately addressed by other regulatory programs. In CCSF, the Department of Public
Health (DPH) oversees cleanup activities through implementation of the Local Oversight
Program O-OP).

CCSF evaluated this BMP on its cost-effectiveness in protecting surface water during wet
_weather co.nditio.~..The fo~..ns .of this best management practice is defined by the City as
cxposure og raintall aria runott to leaks and spills from above-ground storage tanks.

LINKS TO OTHER BMPs

This BMP is linked to the following best management practices (see Figure 8-1):

¯ P3- Hazards Tracking (dry weather BMP No. 11 in this report): Develops a centralized
database for tracking hazards from spills, exposed contaminants, and illegal dumping
incidents. Thi~ helps to identify the biggest problems and to target programs
accordingly.

regarding the need to keep rainfall and/or runoff from contacting potential contaminants.

Rl-$pillRiskPrevention: Increases inspection and monitoring of facilities with potential
to contribute pollutants of concern in their storm water discharge through spills or lack of
physical barriers to keep contaminants from contacting storm water and/or runoff.

POLLUTANTS OF CONCERN

This BMP addresses the following sources of pollutants of concern:

¯ Gasoline. lead and PAHs, and

¯ Motor oil - zinc (USEPA, 1975).

Gasoline, motor oil, and diesel fuel also contain trace amounts (< 20 ug/g) of other heavy metals
as shown in Table 8-1. It should be noted that lead concentrations in gasoline have been reduced
significantly with the mandated introduction of unleaded fuels in the late 1970s.

8-2
R0057689



Figure 8-1 Linkages Between BMPs to Protect Water Quality of SF Bay i
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Metal Gasoline Motor Oil D|~I Fu~l

Chromium 1~ <2 15Copper 4 3 8Lead 660 9 12Nickel 10 17 8Zinc 10 1,100 12

Source: USEPA, 1975

EXISTING CONDITIONS

The following information summarizes current findings regarding storage tanks:

¯ There are 1,500-1,600 active tanks being used throughout CCSF. but no readily available
information on how many tanks are above-ground versus below ground, or on the
materials contained in these tanks (Lure, 1992).

¯ There are an estimated 15,000 inactive USTs formerly used for home heating fuel oil

¯ The Office of the Chief Adminlstrstive Officer (CAO), distributes a brochure to
underground storage tank owners through workshops and direct mailings.

¯ Operating permits, pursuant to the Hazardous Materials Ordinance, are required for all
underground storage tanks, and for above-ground storage tanks whose capacity exceeds
10,000 gallons (Lure, 1992).

¯ Secondary containment is required for above-ground tanks (Grey, 1992).

¯ Storage permits, issued by DPH and approved by the Fire Department, are required for
all facilities storing hazardous materials (C(~F, 19911:-).

¯ Most above-ground tanks contain diesel or motor oil, although gasoline is stored in
limited quantities (Lure, 1992).

IMPLEMENTATION MEASURES

Implementation of this BMP would involve a public outreach to the owners and operators of
above and below ground chemical storage tanks. CCSF would employ a targeted approach to
reach the small number of storage tank owner~, as opposed to a broad public education
campaign. Outreach materials would be developed and CCSFs list of owners and operators
would be used to distribute these materials.
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EXPECTED REDUCTIONS 0

quanttty the expected reductions trom tmplementmg this BMP. However, the tollowing existing              1
conditions seem to indicate that leaks and spills from above-ground tanks are adaqu~tely
addressed and that expecled pollutant reductions from an educational outreach would be
minimal:

¯ Operating permits for large above-ground tanks; 2
¯ Secondary containment required for above-ground tanks; and

¯ Storage permits required for hazardous materials. "
It appears that training CCSF employees as part of R1 (Spill Risk Prevention) and recording spill
information (Dry Weather BMP P3 (No. ll)-Hazards Tracking) may be more cost..effe~tive
means for increasing awareness among groups who come into direct contact with leaks and spills
fi’om storage tanks.

ESTIMATED COSTS

’The cost to develop an outreach piece, to maintain an accurate mailing list, and to conduct a one
time mailing to about 1,500 a..,d,.d.r.e._s.~?:_w_o_ul_d_ ~be..on.th..e. order .o.f~$5 000 to $10 000 depending
on the sophistication of the ,,,.,~,. ptccc ano me tnmal conatti~er/operator
list. No additional staff would be required to implement this BMP.
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INTRODUCTION AND PURPOSE

The original purpose of this best management practice was to develop and implement a
regulatory program that would reduce the risk of toxic pollutant spills from ¢ommemial,
industrial, and public facilities, and was therefore fairly limited in scope. For this study, CCSF
expanded the scope to investigate the potential of implementing an Enhanced Pretreatment
Program supported by an amended wastewater discharge permit application (CCSF, 1992D).
The Enhanced Pretreatment Program would require storm water controls on commercial,
industrial, and public facilities to reduce pollutants of concern in urban runoff. The
implementation of R1 complements BMP R4 of the Implementation Program, which require~
covers to prevent runoff from contacting potential pollutants, and P4 of the present study, which
implements a field program to search for, detect, and correct situations where rainfall and/of
runoff contact potential pollutants (sce Figure 8-1).

LINKS TO OTHER BMPs

This BMP is linked to the following best management practices (Figure 8-1):

* R4-Rai~fall/RunoffProtection (from the Implementation Program): Require~ landowners
and/or tenants to provide covers to keep rainfall/runoff from contacting potential
contaminants; and to keep runoff from draining through areas that contain contaminants.

¯ Pl-lllegal Dumpblg Co.trol (dry weather BMP No. 2 in this report): Is desigued ,o
prevent the dumping of pollutants of concern into the sewer system through the
implementation of an aggressive reporting campaign. By extension, this be~t
management practice helps keep litter off the streets where storm water and/or runoff
could come into contact with potential pollutants.

¯ P3-Hazards Tracking (dry weather BMP No. 11 i~ this report): Develops a centralized
database for tracking hazards from spills, exposed contaminants, and illegal dumping
incidents. This helps to identify the biggest problems and to target programs

¯ P4-Rainfall,R~no~ Protection, Implements a field program to search for. detect, and
correct situations in which rainfall or runoff contact potential contaminants. Combines
elements of education (employee training), hazards tracking (recording observations of
field personnel), and enforcement.

POLLUTANTS OF CONCERN

This best management practice addresses all the wet weather pollutants of concern; metals,
PAlls, and cyanide. In a city the size of San Francisco, with :he diversity of businesses present,
it is likely that all of the pollutants of concern are at r~sk ot~ being spilled or otherxvise contacting
rainfall and/or runoff. Without doing an inventory of the amounts and types of chemicals used
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V
and/or stored outdoors in the City, it is impossible to determine for which pollutant(s) of concern 0
this BMP may have the greatest impact.

L

’lhe toilowlng is a summary ot current tlndmgs on existing spill prevention activities:

¯ The Hazardous Materials Ordinance, enforced by DPH, has provisions [or spill
prevention, containment, and reporting of hazardous materials (CCSF, 1991E).

2¯ A spill prevention plan is required in CCSF’s industrial wastewater discharge penait
application (CCSF, 1992D).

¯ CCSF inspects approximately 700 industrial dischargers annually in it~ ~urrant
pretreatment program (CCSF, 1992E).

IMPLEMENTATION MKASURES

CCSF has developed the following ways to implement thi~ best management practi~e:

¯ Enhanced Pretreatment: Develop an Enhanced Pretreatment Program directed at
facilities already in CCSF’s pretreatment program and others likely to contribute
pollutants to runoff. The program will add spill prevention and runoff protection
requirements to more traditional pretreatment requiremenm

¯ Enforcement Authority: Invest CCSF inspectors with the authority to issue citations to
enforce the enhanced pretreatment requirements.

Following is a more detailed discu~ion of these implementation mensures.

Enhanced Pretreatment

The Enhat?. c .~!. ~ Pretreatment Program p.ropo.sed by CCSF introduces industrial storm water runocontrols stmtlar to those that are requtred m municipalities with separate storm sewer systet~
pursuant to the requirements from the State’s General Industrial Storm Water Permit (SWRCB,
1991E). San Francisco’s combined sewer system is not subject to the storm water regulations
(40 CFR 122~26(a)(7)). However, CCSF has determined that regardless of the type of sewer
system, commercial, industrial, and public facilities are likely to contribute pollutants to runoff.
Table 8-2 lists businesses, identified by their Standard Industrial Classification (SIC) Code, that
are targeted by CCSF’s Enhanced Pretreatment Program. The list is divided into tiers based on
priority for inclusion in the program. The tiers listed in descending priority are:

¯ Tier 1 - Businesses that are already in CCSF’s pretreatment program and would be
covered under the Federal regulations for storra water if the City were no’~’xempt. As
indicated in Table 8-2, some of the businesses would be subject to Federal storm water
regulations only if their pollutants are exposed to storm water. Therefore, these
businesses should undergo an initial inspection to determine whether or not there is storm
water exposure.
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L¯ Tier 2 - Businesses in CCSF’s pretreatment program which, although they wou~ld not be [ t

¯ T|er 3. Businesses that would be covered under Federal regulations if the City web not
exempt and that are not in CCSI~s pretreatment program, but have the potential to
contribute pollutants o~-~ncern to storm water.

2CCSF’s Enhanced Pretreatment Program would address both dry weather and wet weather       I’:~
sources of pollutants. Figure 8-2 illustrates the relationship between the dry weather and wet
weather portions of CCSF’s program. The dry weather aspects are discussed in the Waste
M~in!mization Program Plan (CCSF, 1992F). The wet weather portions would
,re~:l^..u.tr..e.me?ts_simil.ar to those in the State General Industrial Storm Water’~,~,~r..). A Storm water Pollution P v"’ Permj! (SWRCB,ccS ,s signit  t Industria  Use’- be  quired some of,o x,.,l,.,~ -no om~r m~ustnaj users (los), depending on the.which tiers are included in the program. Table 8-3 is a checidist of requirements that will be
mcoq~orated into each facility’s SWPPP, or Storm Water Plan. This checidist may also be used
by CCSF inspectors to document compliance and as a guide to help businesses complete the
industrial discharge permit application. CCSF proIx~ to require Storm Water Pollution
Prevention Plans to be developed, implemented, and available for review on-site by October 1,
1993.

Enforcement Authority
i !2

CCSFinspec~ors would have the primary responsibility ofeusurin the ro r t
the.Enhanced Pretreatment Pro~’am ~ ....t. .............. g -.. P pe. "mplementation of |. ,

,̄-- , ....~,,~7 woum nave me eapanuity an~ training necessaryto detect storm water violations. In addition, by citing illegal dumpers, CCSF inspectors would
also be enforcing dry weather BMP PI (No. 2 in this repon)-lllegal Dumping Control, which

~uI~an~ts~t’~oel~°,Pi,,n.g_~.~a~g~’...._e~_i_v_e_~public, pr.o_gran~, to. report an.d prevent dumping of toxicr- " °""~’~ ’~-~’ ~,,uag© charmers, in oroer to ensure that new potential storm waterquality tkreats do not develop, it is advisable for CCSF inspectors to monitor the businesses
determined to be exempt from the Enhanced Pretreatment Program. Businesses that repeatedly
violate their waste minimization or storm water plan requirements should he prosecuted by the
City Attorney.
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TABLE $-2 V

STANDARD INDUSTRIAL CI-.ASSIFICATIONS TO BE TARGETED BY THE O
ENHANCED PRETREATMENT PROGRAM

L

Under Any Circumstance: Only if Exposed to Storm Water:
12851-Paints, varnishes,etc. 20##-Food and kindred products

2893-Printing ink 2211-Broadwoven fabdc mills, cotton
23273-Ready mixed concrete 2261.Finishers of bmadwoven fabrics of cotton3281-Cut stone and stone products 2711-Newspapers:publishing and/or printing3731-Ship building and repair 2759 (old 2751)-Commerciai printing, N.E.C4111-Locai and suburban transit 2752-Commercial printing, lithographic4119-Local passenger transportation 2796-Platemaking and related servicea "4121-Taxicabs 3429-Hardware4141-Local bus and charier se~x’ice 3442-Metal doors, sash, frames, moldings,4212-Local trucking, w/o storage and trim4213-Trucking, except local 3448-Prefabricated metal buildings and4311-U.S. Postal Service components4953-Refuse systems 3462-Iron and steel forging5015-Motor vehicle parts, used 3469-Metal stampings

3471-Electmplating. plating, polishing,
anodizing*-and coloring

2
3599-General manufacturing, industrial

and commercial machinery and computer
equipment                                      ~ "~

TiER 7,-(Included in current Pretr~atment Program and likely to contribute pollutants to
storm water)

Under Any Circuntvlance: Only if Exposed to Storm Water:

2711-Newspapers 7211-Power laundries, family and commercial7513-Truck rental 7221-Photographic studios, portrait7538-Automotive repair, general 7335 (old 7333)-Commercial photography7539-Automotive repair 7342-Disinfecting and pest control services7542-Car washes 7353-Heavy construction equipment rental ~J
and leasing

7384 (old 7395)-Photofinishing laboratories
8731 (old 7391)-Commercial physical research

TIER 3-(Would be covered by federal regulations If CCSF were not exempt and likely to
contribute pollutants to storm water)

1721-Painting and paper hanging contractors
3732-Boat building and repair
4952-Sewerage systems
5093-Scrap and waste materials

Sources: CCSF, 1992E; 40 CFR 122.26 (b) (14 (i) - (x))
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Figure 8-2 Enhanced Pretreatment Program       ~ L

Significant Pollutant Pollutant Exposure 2
Source to Storm Water

¯All Significant Industrial Users " ¯ Some Significant Industrial Users*
¯ Some Other Industrial Users . ¯ Some Other Industrial Users*

Waste Minimization Storm Water Pollution 2
Audit Prevention Plan

1991 Basin Plan
: " ,,,m~.,

CCSF 1990
Waste Minimization Program NPDES Permit

s̄ee lists shown in Table 8-1 Uribe & Associates

,.
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TABLE 8-3 STORM WATER POLLUTION PREVENTION PLAN CHECKLIST

* Paved areas and buildings;       "
* Areas of pollutant contact, actual or potential;
"Location of existing storm water structural control measures;
"Surface water locations;
= Areas of existing and pote~al soil erosion;
"Vehicle service areas.

* Materiels end practices used to minimize contact of significant matarlaJs
with storm water discharge;

’* Material loading, unloading, and access areas;

tO educe pollutants in storm water
* Industrial storn water discharge treatment faollitk~ (if an}f);
* Methods of onsite storable and disposal of s~nificant
° Outdoor storage, manufacturing, end i~opc_~-_s!ng ~.

an estimate of the annual quantities of these Pollutants in storm water
"(4) An es’~n-~ate of the size of the facility (in acres or sq. ft.) and the percent of the

facilit~ that has impervious area.
(5) A list of significant spills or leaks of toxic or hazardous pollutants to storm wster

that hove occurred ~ter C)~L 1, 1990.

"Toxic chemicals (listed in 40 CFR 3721 th~ have been disch~ged
as reported on EPA Form R;

(see 40 CFR 110, 117 or 302).

In the storm water discharge.

.... (I) Identify specific individuals (and job titles) who are responsibi~~:~ev~lopi~: ..........
implementing, and revising the Storm Water Plan.

maintenance of storm water conveyance system de,~ces and inspection end
teatJng of plant equipment and systems that could fa~l and result in discharges
of pollutants to storm water.

(3) Describe housekeeping practices, which include:
"Maintenance of clean, orderly facili~ areas that discharge sto~n water;,
* Inspection and cleaning of material handling areas.

~II
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¯ VTABLE 8-3 STORM WATER POLLUTION PREVENTION PLAN CHECKUST
’~

(Continued)

OELEMENTS 1~,,-’~ ~-, .~.’~J)
: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .: :i ::!:J J:.:::::: :: : ::::::::::::::::::::::::::::::::::::::::::::::::::

..............,++ l,+,.,-,,+v .,.,,,,, w~.,.++ ,++++~,+<:,m,,,,,,t,,,.+,,~.~ ~. +,,+, +,to o,. ome,~. ~ter ""i L

"Establish internal reporting procedures for sl:)ills of s~na~¢~nt

*~Diversion of storm water into r~e,-;lR,,-~ _h=_+slns, etc.;

various sources to contribute pollutants to storm water dis~,i~--_-+.

Implement~ion of ~he Storm Weter Plan, and identify periodic dates Of tmlnlng.

* Assurance that ell inspeclJons shall be done by trained pemonnel,

"Dc~__,Jrne,~_~n of ell ~,-~p~G;~s ~d maintenance
"Statement that all ~-,.~,ect~n r-_--:~-:~,s shall be ~e~in~ for five years.

An annual facil~y inspection shall be �onducted to:
~ that all elements of the Storm Water Plan are accurate;

of ol~er program requirements, such as lhe SPCC plans under Section 311
of the CWA,

~LUDE SIGNATURE AI~ ~t.E DFAtJTHOR(e),, DXTE$ OF INITIAL
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........... ~, ......,.~ oi concern l~om implementing this BMP are difficult ,R.
to calculate. There is little or no baseline data available on the types and concentrations of
pollutants in runoff from particular industrial sites. Instead, reductions would be demonstrated
primarily by nonconventional monitoring as opposed to traditional water quality monitoring.
Nonconventional monitoring would consist of recording information on the following:

¯ Number of businesses with pollutant exposure to rainfall/runoff,

, * Volume and types of materials/wastes with exposure to rainfall/runoff,

¯ Concentrations of materials/wastes with exposure to rainfall/runoff, and

¯ Level of compliance with the amended sewer use ordinance,

CCSF would gather data in the first year of the Enhanced Pretreatment Program to establish a
baseline. Information from subsequent years would be used to document pollutant reductions,
Nonconventional monitoring would include noting any decreases in the volume and
concentration of pollutants exposed to rainfall/runoff as a result of best management praedce
implementation. Reductions noted would be compared with the implementation costs to

::~:. calculate cost.~ffectiveness. ~. ~ ~_,~

~
The program’s effectiveness would be significantly enhanced by ensuring that program staff have

- the time and training necessary to provide useful storm water protection advice. Consequently,
the major costs associated with an Enhanced Pretreatment Program are estimated below.

StaffTlme

Legal staff time is needed to prosecute offenders, The incremental cost of City Attorney time is
estimated as ~ (40 hours * $150/hr).

The incremental cost to add storm water exposure to a compliance inspection depen~ on several
factors including:

¯ Which tiers in Table 8-2 to inspect for storm water exposure,

¯ Number of businesses in selected tie~(s),

¯ Size of facilities,

¯ Frequency of inspections, and

¯ Length of inspection. ]r ’ -
To help determine costs, CCSF has made the following assumption~:

¯ Tier I and tier 2 businesses will be inspected for storm water exposure,

R0057700
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¯ An additional 30 minutes per insl~cuon ~ll, ,~ ..~ ....
exposure and to provide technical a~istanc¢ when needed, and

¯ Cost of inspector including benefits is $90,O00/year.

Calculation: 750 businesses * 2 inspections/year * 0.5 hours/inspection = 750 hours
750 hours / 2,080 hours/year * $90,000 = ~

Tralnlng Co~Is

Training costs can involve staff participation in workshops and seminars, self-study t~me,
observation sessions in the field, and preparation time prior to inspections. An Enhanced
Pretreatment Program would require an increased understanding of processes, chemical usage,
point and nonpoint source wastestreams, and waste minimization technologies on an industry
and process-specific basis. To reduce training and program costs, larger POTWs have suggested.
that individual staff specialize in one particular industry or process and then serve as a resource
for their fellow workers (Local Government Commission, :1.988). CCSF estimates the training
time required by this new program will require about 15% of each inspector’s time in the fi~t

Calculation: 15% * $90,000 * 4 inspectors = $54.000

The estimated annual cost to implement this best management practice is shown in Table 8-4.

ESTIMATED ANNUAL COST = BMP RI

Implementation Measure

Annual Operating CoSts:
Legal Staff $6,000
Inspectors $32,500
Training $54.000

Total Annual Cost $92,$00

8-I~
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V
OBEST MANAGEMENT PRACTICE P2 - CATCH BASIN CLEANING

INTRODUCTION AND PURPOSE

The purpose of this BMP is to establish a program that will regulate the cleaning of catch basins

2
in areas where sediment concentrations of pollutants of concern are sufficiently high for the
.sediments to potentially act ~ a se .cond.a.ry.so.u.rce. Catch basins_are chambers or sumps installed
In a storm sewer, usually at me curn, wmcn allow surface I’Unot~ to enter the sewer. Many catch
basins have a low area intended to retain sediment. By trapping coarse sediment, the catch basin
prevents trapped solids from clogging the sewer or being washed into receiving w~tet~.
However, these low areas must be cleaned periodically to maintain their sediment-trapping
abilities and to prevent resuspension of sediment. It is also important to clean catch basins to
provide liquid storage capacity, since the volume of storm water detained in a catch basin will
reduce the amount of wet weather flow by that amount.

LINKS TO OTHER BMI~ ¯

¯ ~ This BMP is linked to the following best management practices (Figure 8-1):

¯ Pl-fllegal Dumping Control (dry weather BMP 3Io. 2 in this report): Is designed to 2~ prevent the dumping of pollutants of concern into the sewer s ste
implementation of an a .... ~ ........ ¯     _    y m through the¯ ~ .....? mponmg campaign. B extensio "management prac~ice helps keep litter off the streets where st~rn~ water ~nd/torhiSru~
could come into contact with potential pollutants.

¯ P3-Hazards Tracking (dry weather BMP No. 11 in thi~ reporO: Develops a centralized
database for tracking hazards from spills, exposed contaminants, and illegal dumping
incidents. This helps to identify the biggest problems and to target program~
accordingly.

¯ P6-$treet Cleaning: Street and catch basin cleaning have the common function of
removing sediments, including bound metals and PAHs, from CCSPs combined sewer
system. Removing sediments reduces their residence time in the system and eliminates
the possibility of their acting as a secondary source. The optimal coordination of
sweeping, flushing, and catch basin cleaning to remove sediments in the most effective
and timely manner, may protect water quality and reduce unnece,~sary treatment costs.

POLLUTANTS OF CONCERN

This best management practice addresses those pollutants of concern that may adsorb to
sediments in the catch basins including PAlls and heavy metals. Various studies of marine
sediments indicate that lead, copper, and zinc tend to precipitate out of the water column more
rapidly than nickel, arsenic, and cadmium (Jones, 1992). Although it is not possible to directly
extrapolate from this information how bound metals would behave in the catch basins, it is
likely that metals may be released" to some degree into storm water runoff under changing
chemical or physical conditions.
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over the c~urse of seven years (O’N~il, 1992). The cleahing "operation involves vscuuminksediments, leaves, and street debris out of catch basins and disposing of the debris at Sunset
Scavenger Co. facilities in CCSF. Following is a summary of findings regarding the cleaning of
catch basins and drainage channels:

* CCSF’s 50,000 catch basins are cleaned over the on a schedule of 1-7 years (O’Neil,
1992).

¯ Although sizes vary, the typical .catch basin, in San Francisco is six feet deep and 33
inches wide, with the outlet pipe located 24 inches from the top and 48 inche~ from the
bottom of the catch basin (O’Neii, 1992).

¯ The current cost to clean a catch basin is approximately $42 (O’Neii, 1992).

¯ Westside Storage Transport (considered to he a "drainage channel" ) is flushed on an a~-
needed basis to remove sediments left behind by storms (Kenck, 1992).

The following is a discussion of catch basin effectiveness, based on a review of available atudie~.

Pollutant Removal

Although it is not possible (based on the data currently available) to quantify the water quality
benefits of catch basin cleaning, such cleaning does provide benefits. These benefits include
removing pollutant loads from the sewer system, reducing high pollutant concentrations during
the "first flush" of a storm, preventing clogging of the downstream storm water conveyance
system, and restoring the sediment trapping capacity of the catch basin.

Typical catch basins have been estimated to retain up to 57 percent of coarse solids and 17
percent of equivalent biological oxygen demand (BOD) (a measure of the relative oxygen
requirement of a sample as determined by its biological composition). A study conducted in the
West Roxbury section of Boston showed that catch basins retained 54-88% of BOD, 10-569t of
chemical oxygen demand (COD)(a measure of the relative oxygen requirement of a sample as
determined by its chemical composition), 48-97% of volatile suspended solids, and 60-979~ of
suspended solids (Moffa, 1990). Two large sumps installed in storm sewers as part of the Lake
McCarron wetland treatment system retained as much as 75 percent of solids in runoff although
the typical efficiency was much less (Minnesota Pollution Control Agency, 1989).

In the absence of cleaning, catch basins may actually make water uality
worse.has been reported that once a sump is 40-50 percent full, any inflowqcould conditionsIt

have a flushing effectand actually generate a sediment loading while passing through the catch basin. Also, the
material which accumulates in catch basins undergoes decay, and the first flush of stagnant water
and debris by storm water runoff ;n the sewer system may contain a high concentration of
pollutants (Minnesota Pollution Control Agency, 1989). The average concentration of pollutants
in catch basin liquid discharged during storms is similar to concentrations of untreated sewage
(Minnesota Pollution Control Agency, 1989).
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Frequency of Cleaalag 0

might become blocked. Recommended catch basi~ cleaning frequencies vary from once to twice
a year, depending upon conditions (Moffa, 1990, USEPA, 1983B). In general, if the
contributing watershed has active construction or other land uses creating high sediment loads,
the catch basin should be cleaned more often than in stabilized areas. In order to minimize the
quantity of dirt collecting in catch basins, a recommended practice is to sweep the streets just
prior to flushing or wet weather. In that case, the sweeper collects the bulk of the litter while the
flusher truck or rainfall moves the fine materials into the drainage system (Federal Water (~,uality
Administration, 1971).

IMPLEMENTATION MEASURES

CCSF is already implementing catch basin cleaning; however, the freouency of cleaning varies
from once a year to once every seven years, which may or may not be ~ufficient to maintain the
optimal efficiency of the catch basins. Given that catch basin cleaning is costly and labor-
intensive, CCSF began a study of existing conditions in order to desi a site- cific
of catch basin cleaning that will meet CCSF’s "oa’ ^e ---’.--: ...... g~.. .spe    program
sampled two sets of catch basins one for ^uantit--~-’-’~ ~L_,_~u~a~g po..u..~an~ or.concern. CCSFy auu me omer tot quadty or sediments.
Sediment Quautity

CCSF conducted a preliminary assessment of sediment loading by measuring the level of
sediments accumulated in the sumps of 35 residential and industrial catch basins chosen on the
basis on their last cleaning. This selection method did not necessarily result in a random
selection of catch basins versus land use type. However, as indicated in Table 8-5 and Fig~.re
8-3, there is a generaJ correlation between the sediment levels and number of wet seasons since
cleaning.
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SINCE CLEANING                    SEDIMEN LAST CLEANING

0 21st St/Bryant (SE) 5 5-26.9221st St/Bryant (SW) ! 5-26-92
21st St/Bryant (NE) 1
21st St/Bartlett (SW) 16 5-22-9221st St/Capp (SW) 22 5-22-92Mean 9
Std. Dev. 10

1 Anza and Collins (S) 21 3-4-92
Anz~ and Cook ~W) IS 3-4-92
Anza and Cook (S) 14 3-4-92
Anza and Blake (NW) 35 3-4-92
Anza and Blake (NE) 13 3-4-92
Anza and Blake (S) 20 3-4-92
ArmylConnecticut (ISLE) 13 9-11-91
Army/Connecticut (NW) 22 9-II-91
Army/Illinois (SW) 4 9-10-91Army/ll~nols (NW)
Army/Evans (SW)

Std.V ,.
Alabama/26th St (NE) 7 3-2-91
Alabama126th St (NW) 8 3-2-91
Alabama/26th St (SW) 1 3-2.91
AlabarnallSth St (NW) 2 3-2-91
Alabama/18th St (SW) 3 3-2-91
Alab--a/18th St (SE) 3 3-2-91
Alabama/18th St (NE) I 3-2.91Balboa and 8th Ave (NW) 24 11-6.90
Balboa and 8th Ave (SW) 32 11-6,90
Balboa and 8th Ave (SE) 29 11-6-90
Alabama/Ripley (NW) 15 9-17.90
Balboa and 9th Ave (5E) 13 8-10-90
Balboa and 9th Ave (SW) 35 8-10-90
Balboa and 9th Ave (NW) 32 8-10-90
Army and Noe (SW) 25 8-9-90
Army and Noe (5E) 38 8-9-90
Army and Sanchez (SW) 28 1990
Mean
Std. Dev. 13

Tapia and Holloway (N) 29 8-14-89
Tapia and Holioway (S) 23 8-14-89
Mean
Std. Dev. 4
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FIGURE 8-3

Sediment Levels in Catchbasins

30-

0            1            2.          .3
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The preliminary data, as shown in Table 8-6, also indicate that a more frequent cleaning
~ Oschedule may,be appropriate for some. ~ar.e~ of the Cit.y,!o .maint.a.in .catch basin effective.n.eas...If L

TABLE

PERCENT OF CATCH BASINS WITH SEDIMENT ACCUMULATION GREATER
THAN 40% OF SUMP CAPACITY

Number of Percent or Catch Bnshm .Wet Seasons with Sediment Loads Greater
Since Cleaning than 40% of Sump Capacity

0 20
1 36
2 47
3 100

Source: CCSF, 1992G

Sediment Quality

C~F also collected some preliminary data on s~fiment quality for a set of fourteen catch basins
(~fferent from the data set above) in residential, transportation, commercial, and industrial land
use areas in the City. Table 8-7 presents the data for oil, cyanide, and heavy metals. No
trends were established. There was wide variation across pollutants within a sing/e catch basin,
and within land use categories. In addition, the results were further skewed by data indicating
particularly high levels for one or more pollutants fi’om some catch b~sins.

~ is the case for most source controls, the expected reductions in the pollutants of concern fi’om
implementing this BMP are difficult to calculate. San Francisco has only preliminary data on the
types and concentrations of pollutants of concern in catch basin sediments in the City.
Furthermore, little data exist~ to describe the quantity or chemistry of sediments in catch basins
under varying conditions. It is not clear if and when sediments act as a secondary source by
leaching out previously bound pollutants into storm water runoff. If this BMP were chosen for
further study, CCSF would gather irdtial data to establish a baseline, conduct experiments, and
then compare subsequent data to document any concentration changes.
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Concentration (m~/k~)

LOCATION          Oil Chromium CopperLead Nickel Zinc Cyanide

Residental
Ulloa/47th Ave 2,300 26 300 110 14 540 0.0547th Ave/Vincente SE 9,500 16 150 100 15 300 ND.47th Ave/Vincente SE 9,600 25 120 350 31 340 NDGreat Hwy/Ulloa SE ..1710(X}0 ND 70 75 7 290 0.07Mean 4,7850 22 99 159 17 368 0.06Std. Dev. 81,505 6 99 128 10 117 0.01

19th Ave/Judah 2,200 13 110 440 19 1,400 0.07

19th Ave/Kirkham 11,000 14 72 160. 360 ND19th Ave/Rive~a NE 85~000 17 87 870 95 920 NDMean 25675 19 85 453 41 783 0.07Std. Des,. 39725 8 18 301 38 479 0

Commercial
Sacramento/Davis SIN 6,300 33 67 170 39 430 NDSacramento/Davis N 8,600 31 69 170 39 520 NDSacramento/Davis NE 15,000 29 140 l f000 41 11500 ND

¯ Mean 9,967 31 92 447 40 817 NDStd. Dev. 4,5438 2 42 479 1 593 ND

.Industrial
Bayside 10,000 85 880 890 99 270 0.23
Quint/Evans ll,0(X) 14 49 130 18 280 0.13Rankin/Davidson 14,000 20 68 1~400 ~4 870 0.~.Mean 11,667 40 332 607 50 473 0.I 5Std. Dev. 2,082 39 474 639 43 343 0.07

Source: CCSF, 1992H
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which make it difficult to calculate the cost of i~nple’menting this BMP. These cost factors

1
include:

! "
¯ Number of additional catch bmim,

¯ Location of additional catch basins. ~
2

¯ Sediment loading characteristics,

¯ Type of sediment and debris accumulated, and "
¯ Time since last cleaning.

ne cost ot tmplementmg this best management practice.
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B~ MANAGEMENT PRACTICE P4 - RAINFALL/RUNOFF CONTACT                                        L

INTRODUCTION AND PURPOSE

The purpose of this best management practice is to develop and implement an aggressive
program to search for, detect, and correct situations in which rainfall and/or runoff presently
contact potential contaminants. To distinguish this best management practice from BMP R1,
CCSF has defined this best management practice’s focus to be pollutants encountered on CCSF
streets and other public areas. The focus of BMP R1 is pollutants from commercial, industrial,
and public facilities.

LINKS TO OTHER

This BMP is linked to the following best management practices (Figure 8-1):

¯ R1.Spill Risk Prevention: Increases inspection and monitoring of facilities with potential
to contribute pollutants of concern in their storm water discharge through spills or lack of
physical barriers to keep contaminants from contacting storm water and/or runoff.

¯ R4-RainfalllRunoff Protection (from the Implementation Program): Requires
.~, landowners and/or tenants to provide covers to keep rainfall/runoff from contacting

potential contaminants; and to keep runoff from draining through areas that contain
contaminants.

¯ Pl-Illegal Dumping Control (dry weather BMP
prevent the dumping of pollutants of concern into the sewer system through the
implementation of an aggressive reporting campaign. By extension, this best
management practice helps keep litter off the streets where storm water and/or runoff
could come into contact with potential pollutants.

.. ¯ P3-Hazards Tracking (dry weather BMP No. 11 in this report): Develops a centralized
database for tracking hazards from spills, exposed contaminants, and illegal dumping¯
incidents. This helps to identify the biggest problems and to target programs
accordingly.

With its three components: search, detect, and correct, BMP P4 links other best management
practices together into a comprehensive program of education, regulation, and monitoring that
effectively addresses the source and elimination of wet weather pollution. The search
component involves training CCSF employees and the public to recognize potentially harmful
situations and to report them. The detect component involves recording obse~,ations of field
personnel and public complaints into a centralized database for tracking hazards from spills or
illegal dumping incidents. The correct component involves granting key CCSF personnel the
authority to cite people for illegal dumping and/or for creating situations where rainfall and/or
runoff can contact pollutants of concern.
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rainfall and/or runott. Without doing an Inventory ot the amounts and types of chemicals used
and/or stored outdoors in CCSF, it is impossible to determine for which pollutant(s) of concern
this BMP may have the greatest impact.

EXISTING CONDITIONS

Following is a summary of findings regarding rainfall/runoff protection:

¯ Currently there is no consistent reporting procedure or centralized database for illegal
dumping or spill reports handled by various CCSF departments (Lure, 1992).

¯ The Bureau of Street Cleaning and Urban Forestry (BSCUF) directs hazards to DPH and
only picks up used batteries and paint containers (Shaw, 1992).

¯ DPH identifies and hauls hazardous waste (Shaw, 1992).

¯ The Fire Department responds to spills threatening public safety and has the authority to
issue citations for illegal dumping, although it rarely receives calls reporting illegal
dumping (Grey, 1992).

¯ A force of three Environmental Patrol Officers (working in the Department of Public
Works (DPW) issues citations enforcing municipal litter codes (Shaw, 1992).

¯ The Bureau of Environmental Regulation and Management (BERM) inspects chemical
storage areas for secondary containment as part of its existing pretreatment program
(Rourke, 1992).

Currently, CCSF addresses the problem of rainfall or runoff contacting pollutants of concern in
two ways, one rea~ive and one proactive. The first means is by picking up and removing
abandoned hazardous waste from CCSF streets and other CCSF property. In January 1989,
CCSF, at its own request, received a variance from the vehicle inspection and manifest
requirements of the California Department of Health Services, contained in Title 22, Section
66310(a)(1) California Code of Regulations (CCR). This variance allows CCSF employees to
use CCSF vehicles to remove abandoned hazardous waste instead of licensed hazardous waste
haulers. By allowing CCSF employees to remove wastes soon after their discovery, wastes are
removed several hours and often days faster than if the CCSF used licensed haulers. As a result,
during the rainy season, the potential for contact between rainfall and/or runoff with abandoned
wastes (which even when contained are often leaking) is significantly reduced (CCSF, 1991E).

Hazardous wastes are removed from C(".SF streets by personnel from the Fire Department, the
Department of Public Health or the Bureau of Street Cleaning and Urban Forestry. Hazardous
spills or abandoned hazardous materi ~s are usually detected by BSCUF personnel during their
street cleaning routines. BSCUF start cleans up minor spills of diesel and paint, and also picks
up used batteries and paint containers. The Bureau of Street Cleaning and Urban Forestry
reports that oil and paint spills or containers are often found in busy parts of CCSF, such as
around Selby and Mission streets. All other reported spills are cleaned up by the Fire
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Department and all haz~rdn.~ m~.,.a,,, .....
..., . L
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Detect Potential Hmrds

CCSF employees would be trained to forward their observations to a centralized database,
developed as part of dry weather BMP P3 (No. 11 in this report). As part of another dry weather

this re rt, the community would be encouraged to report the improper use:BMP, PI (N.o. 2 in.     .PO. )       ¯    , " " ele hone number. Information provided
=,,-,~oe or aisnosat of vollutants by calhng a ho!hne~ t.. I~¯centrafized aataoase.by the caller would also be entered into th

Correct potentlnl Hazards
’ tential hazards involves educational outreach coupled with enforcement sc~ion.

~C~.~.c.~ng,.,,po,~u,, cCSF nractices address the cleanup of spiils..and hazards.._
¯ roved search and detection me ..........d

storm drains_ imp .......... ~- o,-~, d by m-antin= more CCSF personnel
cleanup. Adeq.uate pr.e.ve.n ..... , :-’--.--.-ns such as dumvmg waste m a catch basra,
with the authority to cite tot envtronmemm trot=,.,,,, ,b romi.entl ublici ngthe co quen  of comm!tting
DPW force of urn6 ............ :.,.. ,.~,,,,,. environmental tntractlons, inincrea d and their autho,ty evy o?o. .o invested with ,nfo ment
addition, BSCUF, BSSR, ann vr.ts.~ ~,~authority. Even though issuing citations is not always practical (individuals must be caught "in
the act"), making a "show of force" may be an effextive way of showing residents and municipal

¯ staff that illegal dumping is taken seriously by CCSF.

As is the case for most source controls, the expected reductions in the pollutants of concern from
implementing this BMP are difficult to calculate. There is little or no baseline data available on
the types and concentrations of pollutants in runoff from CCSF streets and public areas. Instead,
reductions would be demonstrated primarily by nonconventional monitoring as opposed to
traditional water quality monitoring. Nonconventional monitoring would consist of recording
information on the following:

¯ ~umber of reports from CCSF personnel of incidents in which toxic substances are
illegally dumped or improperly discharged,

¯ Number of reports from citizens of incidents in which toxic substances are illegally
dumped or improperly discharged,

¯ Number of requests for additional door knob hangers, and

¯ Number of environmental citations.

CCSF would gather data in the first year of the program to establish a baseline. Information
from subsequent years would be used to document pollutant reductions. Nonconventional
monitoring would include noting any increases in the number of reports or violations as a result
of BMP implementation. Reductions would be calculated from the number of reportedlcited
incidents that were cleaned up. The assumption would be that the level of pollutant reduction is
dependent on the volume and type of spill reported and cleaned up. CCSF would have to
conduct some research and perform some calculations to establish that relationship. Reductions
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Onoted would be compared with the implementation costs to retroactively calculate cost-

Leffect i veness.

The major costs associated with implementation are estimated below.

¯ Development of a material hit list and additional training for City personnel is expected
to require an additional one-half time staff person at BERM for the first year at a cost of
about $15_~___~.

¯ Development and distribution of a do~r knob hanger would be on the order of $5_~.~.~_~.

¯ Incorlx~rating pollution prevention concerns into the ¯Neighbors for Neighboghood~"
program is expected to require an additional one-quarter time staff person at BERM for
the first year at an incremental cost of about $7_~.~.

¯ ~.anding en.v.iro.nme.ntal ~ita!ion authority to other CCSF personnel would require
~_ra~.~m_n~g a.s well as .tmpleme.ntat~o.n cos. ls.. /ne t.ralning costs would be incurred primarilym me nrst year ann are esttmatecl to ue the equtvalent of one-quarter time staff pemon at
about $7,500. The continuing cost of implementation is estimated to require about 2.$%
of each participating staff pemon’s time at BERM (5 people), BSSR (5 people), and
BSCUF (125 people). The average cost of a staff person at the tMee bureaus including
benefits is $90,000/year.

Calculation: 2% * $90,000 * 135 staff = $2431000

The total cost to implement this best management pra~ice is shown in Table 8-8.

TABLE ~

ESTIMATED ANNUAL COST. BMP P4

..
Implementation Measu~

Cmt

., Program Startup Costa:
Inspector Training $7,500Door Knob Hanger

$5,000Neighborhood Program $7,500Citation Training
Subtotal $~)~

Annualized Startup Cost(a)
$2,800Annual Operating Costs:

Environmental Citation .$243,000
Total Annual Cost

$245,800

(a) Amortization factor = 20 years @ 8% = 0.102

8-27

R0057714



V

INTRODUCTION AND PURPOSE

The purpose of this best ..management practice is to implement an improved ~treet deaning
program in areas where seoiment concentrations of pollutants of concern are sufficiently hi~.h for
the sediments to potentially act as a secondary source. Streets may be cleaned by sweeping
and/or flushing. Street sweeping, which may be conducted with mechanical brooms or a vacuum
system, removes grit, debris, and trash from urban impe~,ious areas such as streets, parking lots,
~d si~.e ~w.alks..~t.reet fi.ushing is the process of washing the pavement and forcibly pushing the
street mn towara t~ cure.                                                .

The specific pollutants generally reduced by street sweeping and flushing include sediments (to
which PAl-ls and metais are often bound), nutrients, and oxygen-demanding substances. The
effectiveness of sediment removal depends on panicle size, with the concentration of pollutants
in sediments varying inversely with panicle size (American Public Works Association, 1978).
Vacuum sweeping and flushing are both more effective than mechanical sweeping at removing
the finer sediments (less than 43 microns), which are less susceptible to broom action. Limited
testing of a conventional flusher truck resulted in overall particle removal rates of about 30
percent for a single pass and 80 percent for a sweeper followed by a flusher truck (American
Public Works Association, 1978).

LINKS TO OTHER BMPs

Tiffs best management practice is linked to the following BMPs (Figure 8-1):

¯ P2-Cat.ch Basin Cleaning - Street and catch basin cleaning have the common function of
removing sediments, including bound metals and PAHs, from CCSF’s combined sewer
system, Removing sediments reduces their residence time in the system and eliminates
the possibility of their acting as a secondary source. The optimal ccordinatio~r of
sweeping, flushing, and catch basin cleamng to remove sediments in the most effective
and timely manner, may protect water quality and reduce unnecessary treatment costs.

POLLUTANTS OF CONCERN

This best management practice addresses those pollutants of concern that may adsorb to
sediments in the catch basins including PAHs and heavy metals. Various studies of marine.
sediments indicate that lead, copper, and zinc tend to precipitate out of the water column more
rapidly than nickel, arsenic, and cadmium (Jones, 1992). Although it is not possible to directly
extrapolate from this information how bound metals would behave in the catch basins, it is
likely that metals may be released to some degree into storm water runoff under changing
chemical or physical conditions.
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EXISTING CONDITIONS 0

L
¯ Vacuum sweepers are used during the day and mechanical sweepers are used at night

(Vahl, 1992).
¯ Sweeping is conducted on the following schedule (Dahl, 1992):

¯ residential: once a week
¯ commercial: 2-3 times a week
¯ industrial: once a week (only at night)

¯ Flushing is conducted regularly, but not coordinated with sweeping (Dahl, 1992). ¯

¯ Annual curb-miles swept is 105,341 (CCSF, 19911).

¯ Approximate cost per cuff,-mile swept is $109 (Busher, 1992).

The status of CCSF programs is further discussed below, followed by a discussion of street
sweeping effectiveness as investigated by several studies.

Statm of Street Sweeping

CCSF’s Bureau of Street Cleaning and Urban Forestry is responsible for the removal of litter
from streets. Litter is collected from three sources; illegal dumpings, trash receptacles, and street
sweeping. The average annual weight of material collected from these three sources is between
40,000 and 5.0,000 tons.. Of that total, about 21,000 tons comes from the street sweeping
operations. Approximately 12,000 tons or 60% of the street sweeping material is classified ~
sediments (Busher, 1991). The Department of Public Works enforces litter codes with a three.
person force of uniformed Environmental Patrol Officers, who issue citations to anyone caught
littering the streets and sidewalks of CCSF (Shaw, 1992).

Of CCSF’s 40 street sweepers, 75% are of the vacuum type and 25% are of the mechanical type.
During the day, CCSF uses vacuum sweepers in residential and commercial areas because they
generate less dust and are more effective for removing fine particles than mechanical sweevers.
In addition, vacuum sweepers retain their cleaning capacity on crests and depressions o~the
street surface. However, vacuum sweepers have the disadvantage of being ineffective at
cleaning wet surfaces and at removing large debris such as wood, cardboard, and miscellaneous
trash. Vacuum sweepers usually have to be preceded by liner trucks to ensure the removal of
bulky debris that can impair the vacuum mechanism (Dahl, 1992).

In industrial areas and certain sections where sweeping during the day is impractical, CCSF
sweeps at night using mechanical sweepers. Mechanical sweepers, although more. costly to
maintain than vacuum types, are more effective than vacuum sweepers at picking up trash and
other large debris. By eliminating the need for an accompanying liner truck, mechanical
sweepers have the advantage or requiring less personnel and generating less noise than vacuum
sweepers (Dahl, 1992). Table 8-9 summarizes the status of CCSIVs street sweeping practices.
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Total Miles of C’CSF Streets: 850

Frequency of Cleaning
Residential: l/weekCommercial: 2-3/weekInd~trial: l/week

Methods: Vacuum
Mechanical broom ¯

Pe~ons/Crew: 1

Annual Curb Miles Cleaned:
105,341 (1990-91)

Tons of Debris Removed
18,763 (1990-91)

Cost (S/Curb Mile): $109

----Sources: Dahl, 1992; CCSF, 1991H; Busher, 1992

Status of Street Flnshlag

CCSF also uses flusher trucks on a regular basis, although flushing is not coordinated with
sweeping. A flusher truck consists of a tank mounted on a truck or trailer, for holding a supply
of water;, an engine driven pump for supplying pressure; and three or more nozzles for spreading
the water as directional sprays. The capacity of the water tank on a street flusher varies from
800 to 3,500 gallons, and the nozzle pressure of the water is usually between 30 and 55 pounds
per square inch..The amount of water delivered must be proportional to the speed of the vehicle
and the pumps must be capable of supplying sufficient water at suitable pressures.

Effectiveness of Street Sweeping

Street sweeping effectiveness is a function of ~I) initial sediment ioadings and erosion conditions,
2) pavement type and condition, 3) cleaning frequency, ,,) number of passes, 5) equipment
speed, 6) sweeper efficiency, and 7) equipment type. In general, if the contributing watershed
has active construction or other land uses creating l~igh sediment loads, the streets should be
cleaned more often than in stabilized areas. It is also true that the less sediment there is on the
street to begin with (sediment load), the harder it is to remove a high percentage of it. Pavement
type and condition affect performance more than do differences in equipment. In general,
smooth asphalt streets are easier to keep clean than those consisting of loosely bound aggregate
in a thick, oily matrix; and the poorer a pavement’s condition, the more difficult it is to keep it
clean.

Street sweeping has been shown to be an effective but limited method of attacking the source of
storm water-related pollution problems. A street sweeping experiment in San Jose, California
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Oshowed that sweeping once or twice per day on smooth asphalt streets can remove up to 50% of

the total solids and heavy metal mass loading of urban runoff, whereas typical street sweeping              L

Eff~ven~s of S~t Flmhlag

It is ~ible that under the ~ght ~nditio~ st~et flushing ~ld acute si~fi~t ~lu~
2reduction. ~ushing ap~a~ to have ~ve~l adv~tag~ ~er sweeping. A ~ey of z~

cicaning ~nnel from cities around the ~untw identified park~ c~ ~ t~ major ~nt

. ~ ytm ~m pargee at ~e ~. In addmop, fl~hzn~ may ~ mo~ eff~ive. ~~eepmg m moving smaller se~tmen~ (!~ than 43 mzcm~) which are re~n~ to bi~ a I~r
pro~nion of heavy metals th~ larger ~imen~ D~pite th~ a~an~ ~, fl~n ~11 ~t
fay ¯orinthe~d 197~usei~abilit tom ~    " "

g . g ofy    o e s~zmen~ into ~tch b~z~ ~d sto~ ~n
i~e~ w~ ~r~ived to cau~ ~ater sto~ water ~llution (~eH~n ~blic W~
~iation, 1978). S~ F~ncis~’s ~mbined ~wer s~tem may p~ide ~ ~u~ty to
fl~ng to push ~dimen~ into the ~lle~ion system where they may ~ ~m~ed citer in
~tch b~i~ or in ~e s~imentation cham~ at the ~.

~PLEME~ATION M~~

2Street cl~ng not o~y affe~ water quality but h~ multiple ~nefi~, i~lu~ng t~

[..improvement of ~r qu~ity, a~thetic condition, ~d public heath. C~F ~ ~y
im~ementing ~lar street ~eeping, at ffeque~i~ that v~ ~een one to t~ fim~ a
week. ~ng is ~ndu~ed on ~ ~ needed b~is ~d is not ~inat~ with ~eeping. Sin~
¯ e ~fficiency of sweeping de~n~ on site-s~cific vaHabl~ (s~iment Io~in~ paveme~ t~,
~uzpment t~, etc.), exiting pra~i~ may or may not ~ adequate to ac~eve m~mum
efficien~ for ~llu~nt rem~. Given that indi~dminately in~e~ing street �lea~ng w~ld
~ c~tly ~d la~r-inte~ive, C~F should fi~t ~udy existing ~nditio~ in o~er to ~i~ a
site-s~cific proem of st~et clea~ng that will meet C~Ps goal of ~du~ng ~ilu~ of
~n~m. H~ever, sin~ street cle~ng alone will probably not e~ure that water qu~ity
~je~iv~ are me~ the st~et cle~ng pro~ may need to ~ in~t~ into a ~ina~
pro~ of ~t m~agement p~i~, inclu~ng ~tch b~in �le~ng to rem~e ~mulat~
~imenu.

addition, S~ Fr~cis~’s ~mbined ~wer s~tem may p~ide ~ op~nu~ty to ~ fl~ng
~r ~llut~t remove. C~F could proa~ively fl~h stree~ in the late summer ~d e~y f~!
when the m~imum ~ount of ~llutan~ have a~umulated on the roadways. C~F w~ld in
effe~ ~ creating i~ own wet weather, on i~ ~hedule, ~d at a low enou~ flow-rate to re~ive
se~ndaW treatment at the Water Pollution ~ntroi PI~ during dff wea~er.

E~E~ED ~DU~IONS

~ is the c~e for most source controls, the exacted reductio~ in the ~llutan~ of ~n~m ~m
implementing this BMP arc difficult to calculate. ~ere is little or no baseline data available on
the ty~s and concentratio~ of ~llutan~ of conce~ on street ~dimen~ in CCSF. Funhe~ore,
little data exists to descfi~ the quantity or chemistry of sedimen~ on the stree~ under yawing
condition. It is not clear if and when sediments a~ ~ a ~conda~ sour~ by leaching out
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previously bound pollutants into storm water runoff. If this BMP were chosen for further study,
~. OCCSF would gather initial data to establish a baseline, conduct experiments, and then compare

The most !mponant measure of street cleaning effectiveness is "pounds of pollutant removed per
curb-mile for a specific protocol. This removal value, in conjunction with the unit curb-mile
cost, allows the cost for removing a pound of pollutant for a specific street cleaning protocol to
be calculated. Costs of street cleaning around the country have been reported to range f~rom
$7.92-$30.61/curb-mile (Moffa, 1990). The wide variation in these costs was attributed to
differences in labor rates and equipment costs. As seen in Table 8-9, the cost of San
current street cleaning program is estimated at $109/curb-mile (Busher, 1992). However, ther~
is no information on the pounds of ~ removed per curb-mile, so current costs cam~ he

The costs to increase street cleaning depend on a number of undecided factors which make it
difficult to calculate the cost of implementing this BMP. These cost factors include:

¯ Frequency of additional street cleaning.
¯ Location of additional street cleaning.

¯ Sediment loading characteristics of streets receiving additional cleaning,

¯ Type of sediment and debris accumulated,

¯ Type of equipment (mechanical broom vs. vacuum), md

If this BMP were chosen for further study, the data gathered on these cost factors would help
determine the actual the cost of implementing this best management practice.

SUMMARY

This section has described the five wet weather BMPs in detail including means of
implementation and costs (w,h.e .n av.~iable). T.h.e..a.nnual costs and staffing requirements for those
wet weather BMPs for wmcn oats is avaiiat~te are presented in Tables 8-10 and 8-11,
respectively. One additional BERM staff person would be required to implement these BMPs.
The BERM inspector and the BSCUF operator are not expected to be new staff, instead, this
staff time would be divided among the existing inspectors and operators. In section 9 this
information is used to compare these best management practices against a set of evaluation
criteria.
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No. Description ($/yr)

E1 Leak/Spill lmpac~ 10,000
2R1 Spill Risk F~vention 92,.~0P2 Catch Basin Cleaning NAP4 Rainfall/Runoff Contact 2~$,800P6 Improved Street Cleaning NA

Total 34S,300 "
NA= No~ Available

TABLE $-11

2
BMP Reduction BERM BSCUF " ~No. Description Specialist Impector Operator

£1 Leak/Spill Impact 0 0 0 ~’~R1 Spill Risk Prevention 0 1 0P2 Catch Basin Cleaning NA NA NA
~

P4 Rainfall/Runoff Contact 1 0 1P6 Improved Street Cleaning NA NA NA
Total 1 1 1

2NAffi Not Available
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SECTION 9 O

EVALUATION OF WET WFATHEI~ BMI~
L

This section describes the evaluation of the five wet weather best management practices (BMP$)               1
using a matrix of evaluation criteria. The evaluation procedure follows that used in evaluating
the dry weather BMPs in section 6. The evaluation produces a ranking of the five best
management practices. Based on the ranking, a recommendation is made for each of the best2management practices to either discontinue consideration, implement, or consider further study
of the BMP.

EVALUATION METHODOLOGY                                                                                 .

The City developed an evaluation matrix based on 14 criteria. The criteria were grouped into
two tiers based on their perceived importance to successful best management pmetk:e
implementation. The Tier 1 criteria reflect the primary goal of reducing the level of the
pollutants of concern in a cost-effective manner. The Tier 2 criteria include iasues related to
logistics and implementation. In the ranking system described below, the Tier 1 criteria are
weighted more heavily than the Tier 2 criteria. The evaluation matrix is designed so that best
management practices which address the pollutants of most concern and have the greatest source
reduction potential are given the highest priority for implementation.

A ranking system was developed consisting of three possible values: ’+’, "0", and "-°, for each
criterion. These values are defined as:

° "+" --- Data indicates a positive outcome

¯ "0" = Insufficient data to determine outcome or criteria not applicable

¯ "-" --- Data indicates a negative outcome

For example, if data indicates that a best management practice is particularly cost-effective, that
BMP would be valued a "+" in the evaluation. Conversely, if data indicated that implementation
would be relatively expensive, the best management practice would receive a valn~ of ¯.*.
Inconclusive data would yield a value of "0". Values of "+" and "-" were only given ~v~en data
was relatively conclusive, otherwise a value of "0" was recorded. For ranking purposes, the
values were assigned the following numerical scores:

¯ "+’=2points

* "0" -- 1 point

¯ "-*=0points

Each BMP was evaluated against each of the criteria and assigned one of the three possible
values. The values were then tallied using the numerical scores. Scores on Tier 1 criteria were
weighted twice as heavily as Tier 2 criteria scores. After the scoring, best management practices
were ranked in order of decreasing final score. The higher the score, the higher priority a BMP
Ls given for implementation.

9-1
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Tier 1 £vsluitlon Criteria
~

O
The five Tier 1 eva luation criteria and a definitinn n¢ th,. v~h,e~ ~,m li,m.d helnw.

L

" Compatibility with other CCSF programs (+ = high/- = low)

¯ l~gai chang~ required (+ = no/. ffi y.)

¯ Ability to achieve effluent limits (+ = high/- = low)

Tier 2 Evaluation CHterll

’The nine Tier 2 evaluation criteria and a d~finit~on of the values sre listed below:

¯ Ease of implementation. CCSF (+ = easy I- = diiT~ult)

¯ Ease of implementation, affected parties (+ = easy/. = di/~icul0
¯ Ability to measure results (+ = easy/. = difficulO

¯ Public acceptance (+

¯ Promote public awareness (+ = yes/. = no)

¯ Acceptance by affected partie~ (+ = high/. = low)

¯ Environmenml impacts (+ ffi no 1. ffi ym)

¯ Cross media impacts (+ = no/.

RANKING OF WE’r WE, ATHV.R BMPs AND RECOMI~ENDATION$

Table 9-I is an evaluation matrix showing the scores assigned to each best management practice
for the Tier I and Tier 2 criteria. Based on the evaluation, the ranking of tbe BMPs and a
recommendation is presented in Table 9-2. The best management practices are listed in order of
decreasing overall benefit.
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T~¢r ! Evaluation Criteria ..... ¯ *
~/

Cos~ -effectiveae~ ÷ +
Time to ~lts ÷ ÷ /q)
~ompatibility with other pmBrann ÷ ÷ ÷ + ÷Legal changes required ÷ ÷ 0Et~uem limtls + + 0 0 -

1~x2 L6x2 1x2 1x2 0~x2Tier I Scos, X’~ X~ ~ 2 IJ

Tier 2 Evaluation Critzria

Ea~ of implementation (CC~F) + + 0 0 +Ea,~ of impl. (affe..-~J panics) 0 0 0 0 0Ability to mmm ~
+ ÷ + + 0 ~’~[~blic ~cce]~a~ ÷ 0 + + 0Promote public awareness + + 0 0 +~�~’pt, nce by,aecte~ p.~ o o + o o ~ .-..~Eavbomemi l~�~ + + + ÷ +C~a medi~ tm~�~ + + 0 0 0Potential to ~ducz pollutams + ÷ + +

T~er 2 Score IA 1.7 1.~

TOT,a~ S~ORE S 4.9 3.6 3.4 2.4

"+" (2)
ō- O)

Nole: "~er 1 ~�o~s are weighted Iwice ~s beav;ly as Tier 2
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1) P4"Rain fa II/Runoff Protection
2) ImplementR1-Spill Risk Prevention Implement3) P6-Street Cleaning Consider further study4) P2-Catch Basin Cleaning

Consider further study5) El-Leak/Spill Impacts Discontinue consideration

The scores for best management practices P4 and R1, as well as those for BMPs P6 and P2, were
very close. As discussed in section 8, these two pairs of BMPs are closely linked, so it may not
be surprising that their scores are similar. The reason for their linkage is that they are designed
to achieve the same ends using different but complementary means. Following is a description
of why the best management practices achieved the ranking shown above. The BMPs that are
linked are discussed together.

’

[~r~eo~e Prevent rainfall or runoff from contacting pollutants of co_-~rn

These two best management practices are the most effective because they address the issue of
storm water pollution by targeting two major sources:

¯ industries and commercial businesses, and
¯ streets and public areas.

BMP R1 uses the City’s pretreatment program to regulate industrial dischargers which have been
determined to ctmtribute pollutants of concern to runoff. This best management practice is
directly linked to Implementation Program BMP R4 (Rainfall/Runoff Protection) and to best
management practice P4. While BMP RI specifically targets industry, best management
practice P4 targets all situations in which rainfall and/or runoff may contact pollutants of
concern. Both BMP R1 and BMP P4 are linked to Implementation Program best management
practices, so that their implementation could be coordinated with ongoing efforts, thus saving
resources and increasing the efficiency of the Best Management Practices Program.

9-4                                                           :
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Steer and ~tch bas~ cleaning have ~e ~mmon ~ncfion of removi     ¯                              ~
act ~ se~n~ sours, ~om the City’s ~noff ~llecti~n x~ .... ~g sediment, which may

...... ~mm. there ~ ~ qu~tion ~ts~et and ~tch basin cl.ning are effective at removing a large ~nion of ~imen~, a~ ~t

2
they have o~er side ~nefi~ of improving air q~lity, a~thefc ~nditio~, and public h~l~ It
~ not clear however. ~at street sweeping ~n effectively remove the ~ fine ~imen~. wh~b
a~ ~lieved m a~o~ a higher Pm~nion of mem~ ~n larger ~imen~, and w~t~r ~b
~s~n cleaning eve~ 1-7 y~ is sufficient to m " ’       ¯
~su~: ~e~fore. ~fore ~t maria ..... ~. ~e ~pt~mal eff~iven~ of ~.~,ok

As discussed in section 8 and confirmed in the evaluation, BMP El is not cost-effective for the
following reasons:

¯ this best management practice was or~ iuall
which own or orb.rate -, ....... g. y.targeted at the general public, very few of

~ .... o~© ~ m a heavily urbanized and densely populatedenvironment like San Francisco;
¯ there is limited potential for spills to threaten runoff quality since above ground tanks are

required to have secondary containment;
¯ underground storage tank leaks would not normally contact storm water runoff; and
¯ leaking underground tanks are adequately addressed through other educational and

regulatory programs.

POTENTIAL AREAS OF FURTHER EVALUATION

The City has limited knowledge re,g_arding the concentrations of some of the !i
concern as they pass through the City s storm water           .          . p¯ utants of
.the Water Pollution Control Plants (W’PCP ~ ,~.no~f..f.c_o~l_ie__ctto.n system_ prior to treatment at
tmportant issue to resolve is whether the pollutants of concern that are adsorbed to sediments are, s~, a,,.,,,.,, -,:,t:narge to the Bay and ocean. An
a threat to water quality. If much of the pollutants remain attached to sediments, increased
cleaning of streets and catch basins may not be cost-effective, especially if most of the sediments
travelling through the collection system end up in the grit chambers at the WPCPs and then are
disposed of at a landfill. However, it" pollutants ot" concern adsorbed to sediments are later
released in significant amounts into runoff became of changing chemical conditions, then
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minimizing the amount and the residence time of sediments in the collection system may be an

P Leffective pollution prevention strategy.

and/or catch basin cleaning in reducing the concentrations of th~ pollutan~ of ~.~l~r~" i~"t~

In designing a combined street and catch basin cleaning study, the following recommendations
should be congidsge, d:

¯ Estimate the effectiveness of current street sweeping practices by ~electing two similar
areas, sweeping only one of these areas, and comparing the se, diment loads leaving the
two areas (USEPA. 1985).                                          .

¯ Monitor sediment levels in catch basins over time (keeping in mind the individual
capacities of catch basins), and without sweeping, in order to determine the gate at which
sediments ac~:umulate in a particular area of the City.

¯ Coordinate flushing and sweeping to maximize sediment removal by ~’eeping just prior
to flushing (Federal Water Quality Adminlstgation, 1971).

Inconclusion, the City recommends the following actions for the wet weather BMI~:

Implement

" P4-Rainfall/Runoff Protection
¯ R1-Spill Risk Prevention

Consider further study

P6-Street Cleaning
P2-Catch Basin Cleaning

Discontinue Consideration
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TO.. Regional Water Board

State Waler                     Executive Officers

~1 P S~

~s,,. Chief Counsel(gJ6)6ST-2403 OFFICE OF ~IEF CO~8EL

S~ WATER QU~I~ LEGIS~TION: NOTICES ~ C~PLY

At the Nove~er 5, 1996 Management Coordinating Committee
meeting, there was a short discussion of recently-enacted
legislation dealing with the subject matter of minor ~a~er
quality violations. This memorandum is intended to
summarize the legislation.

2Effective January i, 1997, a new Chapter 5.8 (commencing
with section 13399) is added to Division 7 of the Water -~Code. The purpose of this new law is to provide an ~
expedited approach for dealing with minor violations of the                 ~
Porter-Cologne Water Quality Control Act. Commonly referred
to as the "fix-it ticket" legislation, the new law will
require the use of field-issued notices to comply as the
sole enforcement option in given situations.                                    ~

Minor Violations

The notice to comply approach will be limited to minor

3
violations. The term "minor violation" is not defined in
the new law. Rather, the State Water Board is required to
adopt regulations or state policy to determine the types of

6

violations that are minor violations. In determining.what
are minor violations, the following factors are to be-
considered:

The magnitude, scope, and severity of the violation.

The degree of risk to human health or the environment.

The impact of the violation on programs.

The degree to which the violation hinders ot~er                                 )
enforcement actions.                                                              [ - "
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The legislation also provides that a minor violation is not:

Any knowing, willful, or intentional violation.

* A violation which gives an economic benefit or
competitive advantage.

* A chronic violation or a violation committed by a
recalcitrant violator.

. A violation that cannot be corrected in 30 days.

NQtices to Comolv

The vehicle for handling minor violations is the notice to
comply (NOC). NOCs have certain elements:

* They must be in writing.

*’ They must state the nature of the alleged minor
violation.

* They must state a means to comply.

* They must set a time limit in which to comply, not to
exceed 30 days.

Issuance of NOCs

The process for issuing NOCs is as follows:

* NOCs are to be written during the course of an
inspection by an authorized representative of the State
or Regional Water Board.~

* NOCs are to be issued upon detection of a minor
violation if the inspector finds that an NOC is
warranted. In other words, the inspector has discretion
not to issue an NOC.

. The NOC is presen[ed to a representative of the facility
being inspected.

. An NOC is not required if there is immediate correction.

: As an excep:icn, NOCs may be mailed to ~he violator if
~es~ing is required.
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* A single NOC is used to cite all minor violations
detected during the same inspection.

* The NOC must inform the violator that the facility is 2subject to reinspection at any time.

Compliance with NO~-

* The violator is required to comply within the time
specified for correction.

* The NOC must be signed and returned to the State or
Regional Water Board within five wozking days of
achieving compliance.

The person receiving an NOC may appeal in writing to the
State or Regional Water Board.

’2Other Provision8

* The law contains significant penalties for false
statements of compliance. F"

A minor violator may be required to submit documentation
to support a claim of compliance.

* An NOC is the sole means by which an inspector may cite
a minor violator.

The State or Regional Water Board may take other"
enforcement actions upon a failure to comply or if

3
necessary to prevent harm to public health or the
environment.

* The new law does not limit criminal enforcement nor

9
restrict the State or Regional Water Boards from o~
cooperating in such proceedings.

Civil penalties may still be assessed for minor
violations if warranted or required by federal law.

On or before January i, 2000, the State Water Board is
required to file a report to the Legislature regarding
implementation of the law.

* The law sunsets on January i, 200", unless extended by
statute, r
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To conclude, the major points of this legislation are as
follows:

* The breadth of the NOC approach will be determined by
how broadly the term "minor violation, is defined.

* The State and Regional Water Board’s enforcement
discretion regarding minor violations will be limited.

* If an NOC is violated, there will be a good record for
using more severe enforcement options.

A copy of the new legislation is attached. To ensure
consistency, a model NOC form will be prepared by this
office before the end of the year. If you have any
questions, please call your attorney or Craig M Wilson at
657-2403.                                   ¯

Attachment

cc: Barbara Evoy~ Chief
Office of Statewide Consistency

bc: Regional Water Board
Attorneys
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To conclude, the ma~or points of this legislation are as
follows:

The breadth of the NOC approach will be de~ermined by
how broadly the term "minor violation" is defined.

The State and Regional Water Board’s enforce~nt
discretion regarding minor violations will be limited.

If an NOC is violated, there will be a good record for
using more severe enforcement options.

A copy of the new legislation .is attached. To ensure
consistency, a model NOC form will be prepared by this
office before the end of the year. If you have any
questions, please call your attorney or Craig M. Wilson st
657-2403.

A~tachment

cc: Barbara E~oy, ChleE

be: Regional Water Board
Attorne~
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(c~ Any person discharging .hazardous waste, as defined il;v~tion
_25117 ol- the i leahh and Sat’t,t.v Code, knowingly I’ailing,9~fusing to
lurnish technical or monitoring program reports’~’~equired-by
sul~li\’ision (b~ ot" Section 13267, or knowin~falsit’-ying ani’
information provided therein, is guilt)’ ot’a misd~’~eanor a~d r~ay I~
civilly liable in accordance with subclivision~,/~).              " 2Thi.~ suL~livision shall not be applica~,~.to an.y waste discharge
which is subject to Chapter 5.5 (com~’~cing ~’ith Sech’on 13370~’.

<d~ !!) Civil liability may be~]~vely imposed by’a

Section 1332,,3) ot" Chapter 5.,~~ision ~c~’in ~

a~mount ,whi,~h shall not e~d liars ~ 000), t’~r ea~~av in wnicl~ the viola~"~ o~curs. " .........

i~) Civil iiabili~, the superior court in

¯ ~rvc.~.~ o ~~n 13360) of Chapter ,5 for a

SEC. 4. Chapter 5.8 {commencing with Section 13399) is added
to Division 7 of the Water Code, to read:                                     ~.~

C}I^I,T~ 5.8. Mt.~on V~ol~’no.’~s

13399. (a) The Legislature hereby finds and declares that the
purpose of this chapter is to establish an erdrorcement policy for
x~olations of this division that the enforcement agency Finds are
minor when the danger they pose to, or the potential that the,v have
for endangering, human health, sal’ety, or wel/are or the
environment are taken into account.

(b) It is the intent of the Legislat-ure in enacting this chapter to
provide a more resource-eFFicient erd’orcement mechanism, faster
compliance times, and the creation of a product’ive and cooperative
working relationship between the state board, the regional b~rds,
and the regulated community while maintaining protection of
human health and safety- and the environment.

(c) This chapter applies solely to the act’ions oirthe state board and
the regional boards in administering this division and has no
application to the administrative enforcement actions of other public
agencies.

(d) The state board and each regional board shall implement this
chapter by determining the types of violations of this division, or of
the regulations, rules, standards, orders, permit conditions, or other
requiremen[s adopted pursuant to this division that the state board
or the regional board finds are minor violations in accordance xx~th
subdivisions ~e ~ and ~ f~. The state board shall implement this chapter
through adoption of regulations or state pelicy for water qua|it}
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control pursuant to Article 3 (commencing with Section 13140) of
Chapter 3.                                       "

in determining the types of violations"t~at are minor(e)
violations, the state board or regional board shall consider all of the
following factors:

2(1) The magnitude of the violation.
(2) The scope of the violation.
(3) The severity of the violation.
(4) The degree to which a violation puts human health, safety, or

welfare or the environment into jeopardy.
(5) The degree to which a violation could contribute to the failure

to accomplish an important goal or program objective as established
by this division.

(6) The degree to which a violation may make st dil’ficult to
determine if the violator is in compliance with other requirements
of this division.

(f) For purposes of this chapter, a minor violation of this division
shall not include any of the following:

(1) Any knowing, willful, or intentional violation of this division.
(2) Any violation of this division that enables the violator to

benefit economically from noncompliance, either by realizing
reduced costs or by gaining a competitive advantage.                         ~j(3) Any violation that is a chronic violation or that is committed
by a recalcitrant violator.

(g) In determining whether a violation is chronic or a violator is
recalcitrant, for purposes of paragraph (3) of subdivision (f), the
state board or regional board shall consider whether there is
evidence indicating that the violator has engaged in a pattern of
neglect or disregard with respect to the requirements of this division
or the requirements adopted pursuant to this division.

13399.1. For purposes of this chapter, "notice to comply’" means
a written method of alleging a minor violation that is in compliance
with all of the following requirements:

(a) The notice to comply is written in the course of cond’~ct~ng an
inspection by an authorized representative of the state board or
regional board. If testing is required by the state board or regional
board to determine compliance, and the testing cannot be conducted
during the course of the inspection, the representative of the state
board or regional board shall have a reasonable period of time to
conduct the required testing. If, after the test results are available, the
representative of the state board or regional board.determines that
the issuance of a notice to comply is warranted, the representative
shall immediately noti~’ the facility owner or operator in writing.

(b) A copy of the notice to comply is presented to a person who
is an owner, operator, employee, or representative of the facility.
being inspected at the time that the notice "to comply is written. If
off.site testin~ is required pursuant to subdivision la), a cop)" of the
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notice to ~omply may bo marled to ~hc owner or operator of ~he
facility.

(c) The notice to comply clearly states the nature:of the alleged
minor violation, a means by which compliance with t~’e requirement

1cited by the representative of the state board or regional board may
be achieved, and a time limit in which to comply, which shall not

2exceed 30 days.
(d) The notice to comply shall contain the information specified

in subdivision (h) of Section 1~,399.2 with regard to the possible
reinspection of the facility.

13,399.2. la) An authorized representative of the state board or
regional board, who, in the course of conducting an inspection,
detects a minor violation shall issue a notice to comply before leaving
the site at which the minor violation is alleged to have occurred if the
authorized representative finds that a notice to comply is warranted.

(b) A person who receives a notice to comply pursuant to
subdivision ~a) shall have the period specified in the notice to compl.v
from the date of receipt of the notice to comply in which to achieve
complian,:e with the requirement cited on the notice to comply. 2Within five working days of achieving compliance, the person who
received the notice to comply shall sign the notice to comply, and
return it to the representative of the state board or regional board,
stating that the person has complied with the notice to compl),. A
false statement that compliance has been achieved is a violation of
this division pursuant to subdivision (a) of Section 13268, Section
13,385. or subdivision (e) of Section 13,387.

(c) A single notice to comply shall be issued for all minor violations
cited during the same inspection a~d the notice to comply shall
separately list each cited minor violation and the manner in which
each minor violation may be brought into compliance.

(d) A notice to comply sk.all not be issued for any minor violation
that is corrected immediately in the presence of the inspector.
Immediate compliance in that manner may be noted in the
inspection report, but the person shall not be subject to any further
action by the representative of the state board or regional bo’~rd.

(e) Except as otherwise provided in subdivision (g), a nbtice to
comply shall be the only means by which the representative of the
state board or regional board shall cite a minor violation. The
representative of the state board or regional board shall not take any
other enforcement action specified in this division against a perso~
who has received a notice to comply if the person is in compliance
with this section.                  "

~f) if a person who receives a notice to comply pursua,~t to
subdivision ~ a) disagrees with one or more of the alleged violation.,
cited in the notice to comply, the person shall give written notice o!
appeal to the state board or regional board.
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(g) .~ot’~*lthst:|ndill~ ;.lilV other provision ol’this S(?_(’lt,~ll. il’a p~rsol|
Ialls to comply \t’ith ;,i IlOti¢~ to C’Olllp])’ within t~
or if the statt" board or regzonal ~ard determ~/zes that the
c~rcumstances surrounding a particular minor violatioll are such that
immediate enforcement is warranled to prevent har,~
health or ~fetx or to the environment, lhe state bon~d or re~onal
board may take, any needed cnforccmenl acl~on auth~r~zed by thi~
division.                                                  "

(h) A nohce to comply issued to a ~rson pur~uanl !o this sectio~i
shall ~ntam a sla~ement that the mspecled facihly tt~av ~ subject
~o reins~ction at ~y time. Noflm~g in this section shal! I~ construed
as preventing the reinspection o~ a facility ~o en~ure ~’~mpliance or
Io ensure that minor violations cited in a n~tice to comply have ~en
correctS.                                          "

(i) Nothing m this section shall be construed as ltreventing the
s~ate ~ard or regional board, on a case-by-case basis, ltom requiring
a ~r~n subj~t to a notice to comply’to submil t~,asonable and
neee~ary d~umentation to ~up~rt a claim of compliance by the
~r~n.

0) Not~g m thi~ section restrict~ the ~wer o~ ~ cit~" attorney,
district attorney, ~unty co~sel, or the Attorney (;e~eral to bring,
in the name of the people of California, ~y c~imi~al preceding
othe~ authorized by law. Furthermore, noting m this ~tion
preven~ ~e state ~ard or region~ ~ard, or a representative of the
state ~ard or region~ ~ard, from c~rafing ~th, or participating
in, such a prig.

(k) No~t~t~ng ~y other provision ofth~ ~cHon, if the state
~ard or re~on~ bo~d dete~es that the circu~st~e~
surro~d~g a p~fie~ar minor ~olafion ~e such that lhe messment
of a civil ~n~ pursuant to t~s division is wa~tett ar required by
feder~ ~w, ~ ad~fion to issu~ce of a notice to co~pl)’, the state
~d or r~on~ ~ard sh~ ~ess a ci~l ~n~, in a~’cordance x~dth
t~s ~ion, ff the state ~ard or re,anal ~rd wakes.~,ritten
~gs ~at ~t forth the b~is for the dete~inatl~m of the state
~d or re~on~ ~ard.

1~.3. ~a) On or before January 1, 2~, the slate ~ard shall
re~rt to the ~sla~re on actions taken by the stal~" l~ard and the
regional ~ards to ~plement t~s chapte~ and thc results of that
implementation. ~ch re,anal ~ard shall provide ~he state ~ard
~th the ~o~afion that the state ~ard requ~ts to det~mine the
degr~ to xv~ch the purposes descried in su~ivisi~ . a, of Section
1~ have ~en ac~eved

~b~ T~s chapter shall rem~n m eff~t only until )~uarx 1. ~1.
and ~ of that date is repealed, uniess a later enactc~ on or statute.
which ~ enacted on or before.lanuary 1.2~1, deletc~ ,~r extend~
date.
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2. Watershed Imperviousness.

¯ Imperviousness together with local meteorological conditions had
Lhe largest influence on urban stream temperatures. In general.
the average water temperature of ~l~e urban s~re~s increased In
linear    fashion w~th ~ncreas~nK    levels of ~atersh~
imperviousness. Results indicated tht~ the 8veraKe rate of
~ncreese was O. l~eF per one p~rcent Increase ~ m~iousness.

S~re~ tem~ratures at the undevelo~d watershed res~nded to
stern events b~ ~�~nt slljhtly ¢~ler. ~ls was 18rKel~ due
to the drop ~n air tem~ratures which acc~panled ~st rainfall
¯ ven~s. Wh~le th~s wee also genetall~ true of urb~ stre~s, as
the level of wJttrshed m~lousness increased the s~rem
~cm protressively ~re res~nsive to ~nputs of sto~ater
r~off. With tncreastnt lu~rvlousness, the stomosise needed
to pr~uce larte, stre~ ~empera~ure fluctu~tl~8 decreased.
a 12 percent watershed imperviousness level over 0.7 inches
rainfall was Ienerally required. In �ontrast, at a 60 ~r~ent
/n~rv~ousness level, less than 0.2 inches of precipitation v88
needed to pr~uce 8 �~parable ~e~erature ch~nje. It 8~uld ~
no~ed ~ha~ s~o~a~er Lnflw Kenerally pr~uc~ ~sitLve stre~
Del~a-T’~. In a~Acion, ~he ~entLal them1 ~pec~ of
s~o~a~er ~noff on roceJvL~ strem Ancreas~ ~ the
(QLn) ~o receLvAns s~re~ flw (~r) ratio increase.

Even a~ the relatively 1~ 12 ~rcent vJtershN
level, ne/~her ~E Class XXX (68.0eF~ or IV (7~ #~ -
8~andards �ould ~ mec 100 ...... "~rcent of the ~. ~h the
frequency end ~L~ude of ~en~ra~ure st~da~ vLolacLo~
increased with Lncreas~ levels ef wate~h~ ~i~snes8.

3. RL~rLan C~opy ~era~.

Rlpart~ vese~a~/on plays a key role in /nsulat~S snail 8tre~
fr~ the wJminj effect of solar radiation. Other studies have
sh~n thJt ~he re~val of riparA~ vete~a~Aon �~ raise the
s~r wa~er t~ra~ure of snail streams by 11 - 20OF. and �~
l~er win~er wJ~tr t~ratures by 5 - 7eF. Results fr~ this
s~udy reveal~ ~ averase ~sitlve stream ~ltaoT of I.~F ~r
100 feet of fl~ ~hroush et~her o~n or ~rly-shed~ rea~.

~. Stre~ Order/Si~.

¯ It Is well ~ that stre~ t~ra~uro naturally ~cre~es ~ 8
d~tre~ d~rect~on w~th increas~ns stre~ o~er/dis~ce fr~
the source. In urb~ watersheds 8 var~et~ of ~chro~K~l
factors, such ~ the r~v81 of ripari~ vete~8~l~
n~cro-cl~a~e ch~ges, ~d reduction of tree--star ~fl~, ~
~o ~he so-call~ "watershed Del~a-T" effect. Non,torSi results
~nd~ca~ed ~h8~ ~he watershed Del~a-T effec~ for a 18 ~rc~t
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impervious, urban third order stream system, is on the order of
1 - 2e~" per stream mile. In addition, smaller lower-order urban
streams are more responsive to this bscksround watershed effect.

II. Effect of Urban Storn~vater Management BMP’$ On Water
Temperature

One of the more reveslins findinss was chat none of the four
monitored where thermally neutral. &II four B~iP types h~d positive
sverass total Delte-T’s and each violated HDE Class II! and
temperature standards some of the t~me. Temperature standards
violations o~curred under beth baseflow and stormflo~ conditions.
Wet permanent pools, lens Periods of extended detention, and poorly
shaded pilot and outflow chsrmels contributed ,rosily to the
problem. Specific findin,s for each EHP type are described belw and
are additionally summarized in Table 1.

Infiltration - Dr~ Pond

¯ Of the four aMP’a, this hybrid facility (which had avaraza and
maximum |MP Delta-T’s of 2.5 and 7.6OF) produced the snallast
Delta-T increases. The infiltration trench portion of the
desizned for 0.25 inches of street runoff, ~orkod well durln8
snail atom. However, larse atom events (i.e.,) 1.0 Inches
precipitation) and/or 2 - 3 consecutive days ~f moderate
rainfall 8enerally overtaxed she capacity of the
trench system. This often resulted in the pondAn8 of severs!
feet of runoff in the dry pond area. The facility’s dora�to
extended detention control combined with hlah lncominj solar
radiation on the unshaded rip-rap pilot channel, atorase pool,
and outfall area, produced a ~.OeP i)elta-T increase.

¯ From a water temperature standards perspective, this BHP had the
lowest frequency of Class IIl (68.OAF) and IV (7S.OOF)
violet ions.    Standards violations were more frequent lyaxsocAated with s:oruflow �onditions. Under 8toruflo~conditions, Class IX! and XV temperature standards were exceeded
18 and 0 percent of the t~me, respectively. The B~fP’s slnsle
Class IV violat~on w~s a product of a larse atom end 53 hours of
extended detuntion.

F:tended Detention Artificial Wetland

¯ The everase and maxSmum BHP Delte-T’s associated with the
wetland were 3.2 and 8.7OF, respectively. Del~a-T storufloe
temperatures a~ ~he welled were ~tcally l~er ~han b~efl~
Del~a-T ~empera~ur~. H~ever, approx~a~ely ~wo-~h~r~ of the
~ ~he d~ference ~e~ basefl~ ~d stomfl~ ~lta-T’s w~
relatively s~11 (i.e., ~ 3.0~).

~e sh811~ depth (~ depth ~s approx~tely 18 ~) ~
s~ 11 ~ ~en~ ~ 1 vo l~e, re la~ £ve to ~he 1~ acre
con~r~bu~o~ watershed, ~de ~he we~l~d and ~s ou~fl~ s~e~£~
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¯ From a water temperature standards perspective, this BHP had the
highest frequency of Class III and IV temperature standards
violations. ~nder baseflo~ �onditions, Class III and IV
standards were exceeded 77 and 3S percent of the time. In
contrast, under stor~flow co.ditions the same standards wore
violated 6; and 2S percent of the time. respectively.

$. Dissolved Oxygen

Results from the dissolved oxygen monitorin~portion of ~he s~ud~ revealed

¯ |aseflow DO levels generally do not appear to be a problem in
urban streams; even in those draining highly impervious
watersheds

¯ Soo~ oxygen depletion was noted within the artificial wetland,
as well as d~nstre~ of ~th It ~d the wet ~nd. H~ever, no
~oxLa w~ evident.

~ levels recovered within relativegy short distances of the wet
S~P’s; jeneral]y, within 200 - 500

~ dSsce~Sble ~ Jij WII obse~ed durL~ stomflw ~ndLtL~.

ill. B~l~al J~J~8

In an effort to identify the ~tentL81 biological /~ac~s ess~iated with
temperature reji~ ~LficatLon, C~ staff conducted ¯ ~rehensLve
two-part literature survey of ~be water t~perature requLrmnts of
freshwater biota b~ or exacted to ~cur Ln Harylond stre~s. Part ~e
excised ~:h :he principal ~vLro~en~al ~ac:ors ~d various h~n
8c~lvL~Les which ~fluence ~he ~be~l reaLme o~ s:rem. P8~
Lnves~Lsa~ed ~he Keneral ~bem81 requLrmn~s o~ stre~ bLo:8 8s veil ~
~en~Lal bLoloKLc81 affects associated wL~h ~bem81 :eS~ ~L~Lca~Lon.
Po~en~Lal bLoloKLc81 consequences occurrLn8 8~ 811 sene~81 levels o~
Iqul~� f~ chain were reich.. ~er 200 re~erencen were ~llec~ed.
SpecLal emphasis was placed on Lden~LfyLns ~be t~pern:ure requLr~en~s
~8~land ~:eshwa~er fish. In addition, ~cause o~ ~he senate1 �ontroversy
surroundtnK watershed u~Lza:Lon and :rou~ s~re~, a separate s~sec~/~

~L~t:l~urt revLw ~foma:L~ ~oKe~her with results ~r~ the
~empera~ure ~nL~orLnK ~r~Lon o~ ~he s:udy were subsequently s~hes/z~.
~8Jo: f~nd~nKs are presented s~ar~nK 8~ ~he ~ o~ ~he f~ cha~ glib
a~aae, and progress[nK sequentially ~o fish. In addition, to
reader ~ders~and[nS results have ~en 8raph~cally s~r[zed ~ F~re 1.

1. AIKae.

b’a~er t~rature ~nitor~ng results surest that subtle shifts
~ the ~r~phyton (attached algae) c~ty s~cies c~sitl~
would have ~en expected to have occurred ~ s~ of the urb~



Figure 1
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streams stud~ed. At all developed watershed and
diatoms would have continued to remain the dominant overall
algal group. However. certain coldwnter end/or light sensitive
species may have either declined in numbers and/or been replaced
by other, more temperature or light-tolerant species. The
scenario would have occurred most likely In stream reaches
�onsiderab|e thermal enricimnt and/or remove1 of
vegetation took place (e.g., wet pond outflow, El) wetland
outflow, highly developed urban stream site, and F.D dry pond
outflow station). In addition, it Is probable that green end
blue-green ¯15el species would have been represented in 8re¯tar
numbers In the warmer, open-lit sections of these streams.

¯ While s~ee temperature-related shifts £n algal �oeenunity species
composition undoubtedly occurred, it is unlikely that they ~o~ld
have in themselves had ¯ major effect on either the resident
macroinvertebrate or fish �oemunitiss of these urban streams.

2. ltacroinvertebratea - Aquatic lnsec~s.

¯ Results indicate that the thereel enrichment effects produced
either through urbanization and/or associated IIHPts,
severely effect �old~ater aquatic insects. It Is most |’~kely
that sensitive groups, such 8s stonaflies, would e£ther be
eliminated or severely restricted (for much of the year) at
temperature levels �~eparabla to those observed at the
moderately and highly developed watershed sites and at the
pond. ED wetland, end F.D dry pond outflo~ stations. ~hile
�ollectively more toe,stature tolerant. ¯any mayfly end
caddis fly species would similarly be eliminated, ss~rely
restricted and/or stressed at the precedLn8 temperature levels.

¯ RestructurLn8 of the mocroinvertebrate �ommmity ~ould also
occur, with intolerant species and/or groups of ~nsect8 being
replaced by thermally-tolerant ones. It would be expected the~
tolerant groups such as Diptera (flies & midges) would gaL~
greater dominancein these stream systems. In edditlo~.
non-~ssct species would probably becoem more abundant. The
preceding changes �ould, If particularly extensive, have a
negative impact on the resident fish �ommunity.

:3. Fish

Results sho~ that the vast majority of resident fish species
would not be affected by the temperature ~ncreases produced
either through urbanization a,~d/or construct ion at B.~P’s.
However. �olchester species su~ as trout ~ould no~ ~ ~ct~ to
su~ve at t~erature levels obse~ at e~ther toe ~erately
or h~ghly develo~d watershed sites or at any of ~he ~o~ B~
ou~fall loca~io~. ~’hile generally regarded ~ bei~ sicily m _-.~

expected ~o su~ive a~ ~e~a~u~e levels obse~ed a~ either ~b~ ......
lightly develo~ watershed sites or ~1~ the ~fii~rati~ - ~ ;
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Table 2. Summary: MDE Water Temperature Standards Violations
Versus Watershed Impervioushess

JPercent of T~ne IIDr- Temperature Std. V~olatedJ
I            (~)
I

Va~ershod Percent
Development Imperviousness Class IZ! (68eF) Class IV (7$eF)
Level (~) Jilt flo~ Stormflo~ Baseflo~ Stormf

I
LJahL 12.0 10 $ 0 1

ffoderata 30.0 25 1 25 1

Hlsh 60.0 67 $7 lJ 10
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The four B.~P’s teated were. in r~nked order of both Delt¯-T snd
outflo~ temperatures standards performance: 1.) infiltrstlonodry
pond, 2.) ¯rtificisl wetland, 3.) extended detention dry pond, and
~. ) wet po.d. By a wide margin the infiltration facility
outperformed all other BNP types. The preceding findi~ 8t~’o~gly
support    the current fIDE stormwater
prioritizstion policy. Clearly, infiltration generally
best BNP choice in thermally sensitive watershed aroe¯. At
levels of watershed ~perviousness, improper BNP selectio~ �~1~ have
s major negative effect on the wa~er temperature regime of smoll,

�oldwater stre~n systems, where the selection of �o~ventio~al vet
and/or extended detention BtlP’s could �onceivably el~minste
temper¯tufa sensitive spec£es such as trout.

R~ever, results from the study also 8ho~ that at moderate levels
watershed imperviousness the potentially negative influence of |NP’8
on the receiving stream’s temperature regimes is reduced. This is
due to the fact that the temperature regimes of these strem have
been (or will be modified by the background level of urbanlt¯tion.
Consequently, teoperst~ro sensitive biota will. even in the absence
of B~IP’s, "most likely be reduced and/or eliminated from these
streams. At high levels of watershed lmporviousne88~ the general
impact of |~P’s on the receiving stream temperature
minimal.. In these streams, the need for providAn8 h~h level8 of
water quality ~nd stress channel erosion �ontrol may o~t~eigh
temperature concerns. In ND£ Class XX! watershed areas, both
extraordinary lend uxe ~d 8torm~lter m4negmnt �~etrula are
necessary to protect resident stream blot¯. A s~ml~er vete~shed
protection str¯tegy is also genor¯lly needed, on a case-by-cue
basis, for then~lly sensitive Class ! and IV streme areas. It
also u~derstood thit the absence of water temperature ~nd biologic1
data, together with the lack of rapid assesse~nt guideline8 often
makes the B~IP 8electiou’pr~ess d*fficult ~n these

2. BNP Design Feature Considerations

¯ The thermal performance of the inflltr¯tion - dry
been improved hid its infiltration design treatment
been sized to h~ndle more th~n 0.25 ~nches of runoff from r~advsy
¯ tees. Although ~nf~ltration systems which are to be lo~ated in
thermally sensitive watersheds should, as ¯ ganerel rule, be
intentionally overos£zed there ~s ¯ f~nite stor~o¯~e
be treated ~n this m~n~er. Because of the h~gh prob~bllity of
large storms ~nd/or several �onsecutive days of precipitation
overtaxin& ~nfiltration system design ~apscity, it Ls utre~ely
unlikely that 100 percent .compl£snce with NDE Cl~se III st~ndars
can be achieved ~n the field.

¯ Results from the study revealed thee unshaded (and/or poorly
shaded) p~lot and rip-rap outflo~ channels produced
positive DeltaoT’~ of 8.$°F. Shading of these structu~as
landscaping, or other means, wou~d hove ~nproved the overall
performance of every B~P type tested L~ the study. In addition,
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results further £ndica~ed that the Practice of employ~n, Ion,.
0

wide rip-rap outflo~ channels should ~ seriously re-~£ned. L~enever ~ss~ble, ou~fl~ channels should ~ heavily shaded.
~ey should also ~�lude a deep, narr~ besefl~ chapel to
quickly :etu:~ ~h~s ~a~e: back ~o :he ~a:~:sl s~:e~ cha~el.

extended detention �ontrol can pr~uce BHP Delta-T tncre~es on
~he order of ~ - 12.OAF. For th~s reason, ~he ~e o[ ~tended
detention BHP’s ~n the~lly sensitive areas should be carefully
~vsluated. It is further rec~ended that 8 6 - 12 hour
uetent~on perl~ l~lt ~ established ~or ~heue 8re~ ~d
shsd~ of ~he 8torese ~E eras ~ requLrod.

~lity of Current ~E C1~8 I T~ra~ure st~der~ to

Results fr~ ~he l~ereture ~vl~
~h8~ ~he 9 ¯ ~ ~ ....... of the stay
Laedequa~e ~o pro~ect 8 lerje ~r~lon of ~he b/o~e ~lly
presen~ ~ hee~ter PLant streo~. ~ ~he 9OaF level,

~ ~�~ed ~o ~cur. ~erefore, it Is sc~nsly rOC~d~
n~ criteria ~ devel~ ~o ~er pro~ect the aquati� life of
Class I

reliable ~tde ~o the ~t~ or future the~l reK~ sts:~ of

urb~ s~rsm. C~~l~, ~here £s ¯ stro~ need ~o devel~
ho~lsttc ~ldel~es ~ 8~reem tssessmt pr~ed~es for

Water t~rst~e ~/tor/~ of ~rsllel pi~ ~d ~e~l~

fLlte~,    ~d    ocher    pr~    the~lly    s~tlve
~veY~e/sto~ater ~nt practl~es £s ur~tly
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of the four BMP’8. the chapter provides supplemental inforuatlo-, on: thermal

]¯¯din8 as a function of flow ratio, storm,¯tar manes¯merit features tdtlch

increase water teapot¯turn, and results froe the dissolved oxysea arab

sanplinK aonitorinK. In the third chapter, both water temperature ~A~orla8

" 2
results and literature raviow flndinKs are sy~thesized In ¯ cc~prehensive

’’
evaluation of potestLal b/olo, ical lnpacta. The fourth and f/hal chapter,

dLscusse8 the Lapl/catlous of the study’s fLndlnss oa both storm~eter

m~na,ament and land usa �ontrol proarama.
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Chapter I. Study Design and Methodology

The study v~s desigaed to evaluate potentis! thermal sad dissolved

(DO) Lapscts sssoc/sted vLtb representstLve storu~ster

currently ~ use throughout the state (i.e., vet ponds, srtificLe|

extend~ detenti~ d~ ~, ~ lnf/lttst/~). In ~d/tl~, the

tffects o~ ~tb the level of u~tetsh~ urbanLzatL~ ~d tLpari~ ~t

PrictLcel ~ strm tmrstu~ ~re Lnvestigat~, together uLtb

bLologLcel

.
In ordsr to ~et the pr~ ~J~t/v~, I stay ~8i~

~Jor el~nts, or tss~, u~ ~vel~. ~dsr the ~/rst risk, 8 ~t~

~selLne do~J. Se~nd, 8 uJ~er q~llcy stab s~l~z newark u~

~o p~Lde ~elLne dLssol~ ~. s~re~ fl~, ~d 8Lr/wa~er

de~e. ~, I ~rehe~Lve literature search w~ ~rfo~ ~ Ld~L~

vscer ~rs~ure r~uLr~ of fres~n~er biota, j~ all J~eral lolls

~he f~ ~aLn, ~d relate ~h~ ~ u~er ~ra~ure ~nL~orL~ r~ul~.

~e foll~L~ sec~Lo~ ~crL~ ~ zres~er de~aL1 ~he s~



0
-L

Development of ¯ Comprehensiwa F6eld Monitoring Network

A. Sits Selection

Iqetropolitan t~ashin|tou Council of Governments staff (COG)

consultation vlth HDE, HdDNR, end local ¯,¯nay staff identified the folle~An8

six representative study aster¯rio¯ for ms-liar/aS:

J, Vet peed; ..

~, Artificial uotland;

~. Extended detent:ion dry ¯maid; -~’~

6. An Innovative 8toruwatez" manoSement facility uhLch Incorporates

$, An urban stream drs/nLn8 a sull, h/~hly /mpervious and uncontrolled

watershed; and

6. A reference stream drJLnJ~4 ¯ seal1 undeveloped watershed.

An Inventory of possible candidate sites for each of the precedJJ~

categories was conducted within the Haz71and portion of the An¯�ostl¯ River

bs|~n- £ach candidate site was carefully screened and ranked accord/:~ to

the followin~ criteria:HDE water use class desiKna~/on, drainage area,

¯
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vatershed lend uses, stream dischsrse, storm~ater and storadra/n conveyance

Lsys~ea, end representativeness and access. After consultation v/th H~£, ~

staff selected a total of six sites fr~ the lnven~o~ for subsequent

S~udy area locations are sh~ in FIKure 2, and ~he Saner81 characteristics

of each s[~e are s~arized in Table 3. ~l~lonsl Infomatlon on each B~

s~to �~ ~ fo~d In Appendix A. A brief description of each s~udy site Is

provld~ as

~ho hee~o~ers of ~r~est Broth, ~ ~E C1888 IV

trout s~re~ area. ~o ~k~nt tr~ta~ dr8~ ~ undevel~

wa~ersh~ area of epproxine~ely ~ acres. ~rl~ ~ho 18~e 1970’8

~ ~f the su~atersh~ was ~ ~ a sl~je ~ren~ area.                  "

H~ever, eLnce 1978 the distur~ ~r~i~ of the eltorshN

r~ fe11~. Forest ~d old a~ndon~ ~lel~ ere n~ the

precinct l~d uses ~ the stay area. ~e ~k~t

which Is app~x~tely 8-9 feet ~lde is heavily shad~ ~ the

m~-aje har~ fores~ thrush which it fl~. Avera~ stre~

basefl~ dur~ the s~udy ~r~ ~as 0.2 cfs.

2. Oaksprings/Gum Springs tribu~r~s. ~e ~pr~ trlbu~s~ Is a

s~ll fe~er branch of the G~ Spr~s ~r~t8~. ~h strata art

desolated by ~E es Class IlI natural t~ wa~ers. ~e Oa~pr~

tributa~, ~hich flus throush a n~-jjt hr~ forest, dra~ a

develo~d 1~0 acre watersh~. Pr~�~l l~d ~es ~ the

~�l~e 0.~-0.5 acre lot s~le f~lly resid~ltl devel~t ~
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FIGURE 2                                    ~0

WATER TEMPERATURE MONITORING LOCATIONS

/ "~ ./ L~nd ,.

2 - Oak Spdnos/Gum Spdn~ Tril~Pmri~

4 - Tanglewood ED Dry Pond "~
5 = Fairland Ridge Infittra~ion,Ory Pond ..
6 - While Oa~, Tributary

:~ = NOAA Weather Sta~on (Glenmortt, Md.]
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Fairlsnd Ridge Stormwater Management Facility. This lnnov¯~iv¯ dry

StO! facility, which became operationa! in 1987. provides both water

quantity and quality control for ¯ 25 acre. HD£ Class ZI! watershed

area. Water quality control for the existing 0.2S - 0.$ acre lot

residential development 18 provided through ¯ series of stilling

basins, grass awaits, and infiltration trenches located in the

terraced side slopes of the pond. The throe infiltration trenches

present ~n the pond were sized to treat the first 0.23 inches of

runoff from the street portion of the development.

During the course of the study it became obv~ou8 that one of the

three infiltration areas present was incapable of infiltrating any

pond water for months at ¯ t~ne. A second ohserv¯tLoe made during

the study w~ that the pond provides, vii its 8 inch diameter

low-floe orlficeo defect¯ extended detent|on storage for the larger

storm events vh~¢h exceeded the inflltratiom trench system’s

capacity.

The Fairland Rtdge Sb~q facility also includes ¯ spr~nz, b~ering the

same name, which originates in the vicinity of the pond’s loefloe

orifice. Waters form ~he sprees floe epprox4-~tely 600

whereupon they join the Good Hope tributary of PeLn~ Branch. The

snail 2 - 3 foot wide spr£ns meanders through ¯ partially forested

riparian area. Besefloe produced by the sprLu~ is ¯relatively

constant 0.05 cfs.
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Monitoring Period
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Each thermograph thereafter was placed into a silicone-sealed, screw-top

Lexan plastic Jar, then tightly sealed tn ~wo or more plastic garbage bags.

The units w~:e carefully buried. & - 6 Laches belo~ ground level, in

overbenk area so as to reduce the risk of damage or loss from flooding ~nd/or

vandalism. Actual straan water temperature readings were nads via an

¯ ssoclmted 15 font long sensor cable that extended from the buried unit into

the stream. The buried sensor cables were attached to stool reb¯rs driven

into the stream bottom. A11 cables were lo~stsd in well-shaded undercut bank

¯ ross of the stream, where depth of flo~ was sufficient to keep the sensor

tip coeplately submerged at all tines. The b~sic sampling �onfiguratio~ u~ed

during the study is depicted in Figure ~. Each site was inspected by

staff on ¯ weekly t~sis.¯
C. Climatological Information System arid Dlta Summary

Due to budget¯ry �onstraints rainfall, ¯it temper¯tufa, end other

pertinent clL~atologLcel data was obt¯ined froe the Netion¯l OcemnLc and

Atmospheric Adminlstrltion (NOAA) Independent t~eather Station Network.

After careful review of exLsting NOAA station8 in the vicinity of the six

study areas, COG staff selected the Glanmont, Hd. ststLon as its prinery

reference weather station (Figure 3.). Thin decLs/on was b~ed upon the

following: 1.) of the 1~ statLons examined, the Glenmont statLon’a

was closest to the center of the six study areas, 2.) the station has

provided comprehensive and reliable moteorologLcal date for over lO-yeers,

and 3.) the physical setting of the station, i.e., elevation und stream

valley location, Ls sinilar to those of the study sLtes. Fu.-~heZlOre,

should be noted that motenrolgical data for ¯ select group of stOZl events

14
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0

~a$ obtai.cd frow o.u or ~or© of LI,o .ei~hbori.~, 13

April - Oct~e, 1989 Cli~tol~ical Su~

presented in Table ~. Included for

his~ori~al levels for ~. ~di~lonel ~lina~oloKic81 ~fo~i~

found in ~ndix D.
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Table 4. Summary: 1989 Climatological Data

I I I I I I I
IAprill I June I July IAUl. ISept. I Oct.

..... I~l I I I I II I I~1~1~ I~1
I I I I I I ’ I

1. I~x. Te~perlture (OF)                                                ¯
I    I    I    I    I    I    I

Glenmont I 78.01 87.01 91.01 92.0192.01 90.01 83.0DC~ I 80.0l 87.01 95.0l 96.0l9&.0l 96.0l 83.0¯ IICA (30-yr) I 95.01 97.01lOl.O110~.oJ103.01lOl.0J 9~.0

¯ c%
I I    I    I    I    I    I

I 63.11 70.71 80.71 82.21 80.Sl 7S.61 67.9~leloet
I I I I I I I

I 6~.81 72.8l 8~.7l 85.7l 86.71 79".51 70.4
D~ (30oFt) I 67.1J 75.9l 8~.01 87.9J 86.4J 86.61 68.9

I I I I I I I
-- ~ __ I~1. ~1~..I I I I

i. ItLn. Temperature (o~)
I I I I--I--I--I-- ’ "’ ’~

-" nnoe, I I I I I I I
I 27.01 37.01 53.01 S6.0l 50.01 38.01 3~.O
I 3S.0l ~.Ol 60.0l 62.01 57.0l 46.0l 38.0

D~ (30*yr)              I 26.0l 3~.0l 67.0J S6.0l 49.01 39.01 29.0
I    I    I    I    I    I    I

(°F)Avl.

-" Ill.it             I I I ’ I I I 60.31 Sl.01 6~.Sl 66.91 64.~1 ~8.01 45.0
I 45.91 ss.31 68.91 70.81 69.61 63.21 .50.~

~ (30-yr)              I ~.6.21 S6.11 6~.01 69.91 68.71 62.01 69.7
I     I     I     I     I     I     I

-- __ I__I__I__I I I I
~ I I I I--I --I --I --

I I I I I I IGlenmon~ I Ol Ol 21 ~’1 21 11 onc~ I ol Ol ~1 ’~1 71 ~1 oDCA (30-yr) I "l 1.61 7.61 13.1l 10.3l4.21 0.1
I I I I i I I

R0057780







From a historical perzp~ctlve, the April-July portion of the study was

notably cooler and wetter then normal. In particular, the month of Hay was

axcepttonal]y wet with 10.93 inches of rain recorded st the Glenmont Station.

Of this total ~mo~nt, &.6 Lnches of rain fell dutin, one 2&shout por/od

6-7). Runoff from this near lO-year frequency storm event resulted in severe

floodin8 of both study area end lo~al streams. Flood waters severely

one of the 16 thermo,rsph thermometers, requirinz replacement of the unit.

The atoru also d~ma~ad two other that~zraphs tharu~oeters rasult~J~ ~n the

loss of stored water temperature d~ta.

~hlls the sprin~ and early sumner months war’s wetter ths~ norm~l,

¯ extremely dr~ and cloudy �o~d/tio~s occurred in &u|est. Procipltatio~ in

August totalled only 0.89 inches at Glenmont. This amount

below reported 30-year hintorlc~l avsrsaan for the t~H1.

temperature, and cloudiness were senerslly hisber than norse1 in September.

Ks seen in Table 6, monthly avarsSe teoperatures, pre¢lpitatiun, m~! the

number of clesr day8 in O~tober were also above 30-yesr historic1 ~veraaas

for the ~.

D. Wator Quality Sampling

Under ~his task, COG a~aff developed and operated a 55

queli~y zrab aamplln~ network (Fi,uro 3). The network was specifically

designed to measure DO, stream flow, and sir and water temperature conditions

st discrete lon&Itudlnal intervals in and alone the streams in

area. Grab ssmplin8 was conducted, on a weekly basis, durln~ the June 16 -

October 20, 1989 period. In addition, limited stormflow moni~orln



V
0

DO me¯set¯meats were made Ln the fLeld v/¯.the euployuent of ¯ YSI*57

~ (Yell~ Sprints Insurgent) dLssolv~ ¯xylem ~ter. Inst~ent t:curlc7 ,u
~

o8~n~ained durint tho four ~n~h s~lin~ ptrl~ through woekly celibretl~

2

Discharge (Q) ¯ V x D x a x T

where! V u stream width (ft.)
2~ D m stream depth (ft.)

(0.9 roush ~, 0.8 s~th

T = ~rsvel t~ of fl~t (s~.)
L = d~s~ance ~rave11~ by flos~ (S f~.)

~elve fl~ ~8surln8 stations, ea~ hav~ a s~a~ f~ve

~ representetLvtness of stream fl~ condLtlon, ease of access, ~d ~L1Lty to

(J ~fn:afn relatively ~lfo~ cross-sectional areas.

~re depth ~esur~n~s. ~hree ve:~ed ~r~ter ~ur~s, .~ t~ee

~d-fl~s ~ere ~de ~r s:re~ fl~ ~lculstf~.

s~ilar~y in s~re~ ~d rouK~ess, an’a’ value of
~

s~J~1o~ ~hroushou~ ~he s:udy.

,
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E. Delte-T Water Temperature Analysis and Calculation

In order to quantify the deKree of chan,e in water temperature resultin

from either the p~sss,e of storm~ater runoff throuth a BNP, or from u

undeveloped reference stream to ¯ hlshly urbenined stream, ¯ uniform

comparative approach was required. Sinca these sate speclfic chmn~es may be

expressed ~s a Delta-T value, water temperature analpeea in the study were

performed wain8 this appro~r.h. The Delta-T method features direct

comparisons of observed temperatures between ¯ subJact station(s) ~nd

known reference at specific points in time.

For re~8oas already stated, the Idkemoe~ tributary usa chosen ~e the

standard refer¯¯ca stories ¯jaismt ~hinh all other study at¯tiers wore

¢0mp¯red. In ~lditior~, in order tO qu~ttify the inflw’outflo~ temperature

relationships for ¯ P~rttcuLar DNP, s second series of DoIts-T

was required. The8 second series involved the establishment of the

inflom 8tstlun ~tu the reference 8tatioa. &n example of the possible water

temperature comparisons under the stud~’s i)elta-T approach is illustrated in

FLs~re S.

DeJte-T

The Delts-T temperature, which can be either positive or ¯oK¯tire, wu
calculated by takLn~ the mess hourly temperature for both the subject and

reference stations, then subtractLn~ ~ho reference station temperature from
~. r~

that of the subject station.    &n example of ¯
stssdard one-ho~r i)elta-T m- .......
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calcul,tion for the Countryside ln£1o~ at, at. ioniS present;ed belo~:                                                        i

L~

Te.-pora~ure Hourly Reference & Subj.

, ~k~n~ (R,~ero,¢o)           ~. 63. 66 6S + A.O
’ Countryside ;n~l~ (Subject) 68. 69, 70

69

~o one-hour DoI~o-T for the Countryside ;nfl~ 8~a~ Is ~s~t~ve ~.0 °F.

.,A oLnLo~ at 24 hourl~ ~ltJ T 8, ~r doy, were calculated for each
#subject 8ce~lon. ~,r, ~ss/ble. *(for~b were made ~o relate DeI~-T values

to env~ro~n~j~ �ondL~/o~ such es rainfall, elf te~rJ~urea, ~ I~re~

2dLscha~ao.

F. Potent ~ Tim P~

In addLcLon �o the ~Ita-T analyses, d8~8 ~r~ each �onC~uo~

station were s~i~lstLcal]y analyaed and 8raphLcJlly depLc~ed ~o s~ ~he

percen~ of tl~ water t~ra~ures r~aAned I~. I~e, or

p~rtlcular ~porJture of ~erest (e.8., 68 °F ~E Cl~s

J~andard). Percen~ of tt~ plots were 8enera~ed fo~ basefl~, stomfl~. B~JP

porfomance, end ~l~tolo~cal ~nfluence scenarios. ~ese plots,

wJch the Delta-T analyses, served as the analytical bac~ne o~ ~he study.
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Chapter II. Monitoring Results

A. General Effects of Watershed Urbanization. Riparian Cover.

Stream Order, and Stormwatar Management BMP’$

Meter temperature In natural streoas L8 greatly J~fluenced b~ factorl such
~ �l~ta. rlperten veaetatto~, hydrolo~, toposraphy‘ and

order/diat~nco troe source. Developoent v~chtn utural watersheds |harp|y

" increases averaje strol tmra:ures In sumner end depresses the~ /~ Minter

¯
(Grey & tddinttou, 1969; Houlatt & Forstou, 1~82). Coecurrent ~ee~oratura

2
diffel~nCe8 tmtween sites alan8 urban strata h8~ ~ 8~ ~ vary

~ ~ 16 - 20~ ~ ~, s~y s~r ~ (PI~kL, 1970). ~ese lar~

t~rJture d~fferences have ~ e~r~t~ ~ ¯ vSde varSe~y of

Eac~o~. /ncl~Lng ~he r~al of veae~a~S~ f~ 8tr~ ~, r~ue~A~

the ~ of gr~a~er ~t ~ s~rem. �~t~c~i~ o~ 1~e8 ~

v~h ~ncre~ levels of ~l~ lur~ice8 8~ u 8gr~gl. ~rk~8 1o~8j

and ~f t~ ( Elan. 1~79; Plu~k*, 1970).

~e foll~ sect~ ~e ~ va~ detail ~he J~eral ~luonce of

vatersh~ ur~tl~, r~rt~ ~ver. stre~ o~er ~ l~O~i~lr

~amnt B~’s ~ the t~ra~ure of s~ll. he~ater strata (stre~ order

1 -3).
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FIGURE 6

UNDEVELOPED VERSUS URBAN STREAM TEMPERATURES

:
~ ~ ~ Lo~er ~hi~eoak(bBX)

~ ~ ~ ~ L~kemont (1X)
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FIGURE 1’

RELATIONSHIP BETWEEN WATERSHED IMPERVIOUSNES~
AND WATER TEMPERATURE

wmm~d ~ (%)
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Hsan Water ToRpor¯ruts (°T) n 60.h ¯0.136 (percent

~pervLousness) _

ThL8 lamst squares ILnear regress/on ytelds¯ �orrelotAon ©oeff|~ent ~
2

(r2), adjusted for degrees of freed~, of 0.95; indLcatin8 ¯ stress 8e~er¯l

relat/onsh/pbet~een water temperature and watershed /m~erviousnea8.

The precodLng equation LndLc¯tee that for each o~0 percent AncrodJ¯ /s

watershed inpervlousnsss there As ¯ �orrespondin~,ntreenDelts-T increase of

about O.l&°F. It is further noted that than equatioapertaLun to etre~0S La

the study ares under ¯ slightly cooler thane¯fuel ear temperature ¯cen|f~o.

Results supported the findLnas of PluhouskA (1970) that urbenLsatl~ can _

uarkedly Lncrease the ¯veraae eu~er tempertture of .e811 ltr@~ltO, Wet q

exenple, closer uenAnat/on of the Lo~er ~hits Oak versus L~kemont ¥ltor

temperature dis¯tAbu¯Los8 (FAaure 8) revealed that Lnuer VhLte Oi~ was

typAcally ~ - 15 OF wamer than the undeveloped, forested Lake~o~t trLb~t~lL~.

The average Delt¯-T increase ~or than hAshly urbanL~od stream wu 8,6 °F.

HaxinundaLly instentaneouswater temperituras it the LouerWhLteOake|WtLun

¯ hLah of 82.6°F. Thin represented the hashes¯ recorded ~ree-f|~uin~teethed

strea~ temperature in the study. In �ontrast, ~he h/~hent max/mum 4aAIy          -’

in¯tent¯we¯us water temperature at the Lakemont ststlo~ was 67.8OF.

am

As upected, sexists daAly water temperatures for all monAtorin~stl~mm

were recorded in July and &ugust. the" yarn¯st nonth~ durin~ the o~ud~.

Figure 9, provides an in¯eros¯Lag examination of the relatAonshAp bO~ueea

32
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FIGURE 8

JJ COMPARISON OF UNDEVELOPED VERSUS HIGHLY

|
DEVELOPED STREAM TEMPEP~JRES

r
Lower White Oak vs Lakemont

! I ,                       ,
~ : : ¯ ~ ~ I .           .

.~--     ~ ..... ~ ~ ,, ~ .,~ ~ .....~,. ~ , ~ ....

~ ,~""~ , ~
--~~ ....... ~ .... ~ -, ~ .... ; ..........

l ~’ ~’ "~ ’ ~ ’ ~ ~ ~ ..... ~:~ ~ .....

~ L~kemon~4~

Wa~er < Indicated VaLuePercent of Tempera~ure~
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FIGURE 9                              -

LGENERAL RELATIONSHIP BETWEEN MAXIMUM AIR TEMPERATURE, _
PRECIPITATION AND UNDEVELOPED AND HIGHLY DEVELOPED

STREAM TEMPERATURES

a.o’ P,w~,~4m. ~,,1

i
""’°’~

"-’ 2

"i,’                                        ~olnne l~mm

q
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lntereat~n~|y, the maximum Lnstanteneous water temperature of 82.6°F

was roached at 10:00 p.m. (soee 35 uinutes after the start of tho
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Infiltration of rainfall, m4y also contribute to overall stream

L~tempersture reduct lo~.



FIGURE 11

EFFECT OF STORMFLOW ON LIGHTLY DEVELOPED
COUNTRYSIDE INFLOW STREAM TEMPERATURES

~,pri L-Sept. 1989

~ / ’ ! ! ! ’ ! : ’

~1 : : ’ : ! ¯
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i+"+ +’:’ ....................-.,,-- $ +. o rm"f L ou,+
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FIGURE 13

EFFECT OF STORMFLOW ON HIGHLY DEVELOPED
LOWER WHITE OAK STREAM TEMPERATURES

Degraded MDE Class Ill Stream
A~ri [-$e~ t, 1989

Percent Of’ Wa~er Tempera~urts < Indicated Valul
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3. Role of Riparian Vegetation

Studios have aho~n that the partial and/or �o~plete removal of stream-s~de

�~ reduce winter eater t~rs~ures by up ~o 5 - 7 °F (Gray ~d Ed~8~,           "

riparian veKo~j~on as a ~heml ~nsule~or of s~11, hea~a~er

~ overenphas~z~. In par~S¢uler, dur~n8 s~r ~nt~, ~

redu~Ln8 dally ~u~rJ~ure fluc~ua~Lo~. Unfor~8~ely, ~he

of r~vLn8 rL~ri~ vezetat/on can 8reitly alter the tmriture rea~ of

28~11 strem. Even relativelF s~rt ~n, or ~rtlellF

Tanjl~ ~r~bu~arles rove81~ j ~ 8~re~ ~I~a-T

after the 8trea~ fl~ throu~ 150 f~t Ion8 ~shad~ reaches (Fl~re 1~).           --

~ ~ver~e, ~ ~I~8-T ~re~e of 3.5 - 3.7°F ~urred wh~ va~er ~1~

~hrouah relatively sho~ (app~x~el~ 150 - 300 fee~ 1o~), o~ or

part~ally-s~ reaches.

~d d~schar~ ~tre ~8rable ~n ~b ~r~bu~Jries, the ~e O~

had ~he h~h~ obse~ed t~ra~ure ~¢re~e.

Physical factors such as s~re~ ~el w~d~h, depth

vel~i~y, and vol~ of fl~ are ~ ~o play key roles

wha~ ~en~ ~sed s~re~ reach~ ~ill ~ w8~ by ~cre~ ~I~

R0057807





_O
radiation. In general, the sheller the discharge, and the treater the amount

Lof exposed stream surface area and travel tame, the hither the ~tia~ _

re,erasure increase. Given that the 12 f~t w~de ~lte Oak tributa~

to 3 ~s wider than the Tantlew~ tributa~, ~t ap~srs that the 8reater

~t of exceed surface ares ~r ~lt ~1~ of ~ was

res~ns~blo for the obse~ hither te~rature
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FIGURE 15

RELA.’RONSHIP BETWEEN CANOPY COVERAGE AND                              ~O
STREAM SIZE ON MEAN WATER TEMPERATURE

June-August, 1989 Baseflow Conditlonl~

(N.10)

Gum Spdngs Countl’yside
Tributary Tributl/y

.4

.

84.2 4
"

Confluence with
P-;nt Branch

Rela~ve Canopy C~verage
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5. Effect of Stormwatar Management BMP’s on Water Temperature Distribution:

MDE Water Temperature Standard Far.finance Series

None of the four urban |HP sites yore therually neutral. ~hlle no
2

violation of HDE Class I temperature standards were recorded durin~ the

study, outflo~ free all four of the monitored storm, star manajement |HP altos

violated either Class II! or IV standards sooe of the t~am. As soon in Figure

17, the Fairland tides lnf/ltratio~ - dr/ pond fac/llty had the

recorded |lip outflw temperatures. This hybrid |8P site violated Clue

and IV stand~rd8 8 and I poree~t of the ties respectively. The hlaheat

|HP vLolatnd Class IIl end IV standard~ 75 ~nd 50 percent of the t/so,

respectively. Tenperaturos at the Countryside pond outflo~ s~etLoe were, /a

�omparison to ~he other three BlIP sites, hisher 75 porcen~ of the t/me.

Ha Jar f|ndin~8 are presented below. In addition, the |HP I)eltnoT performance

for each sloe is sumarisnd in Table 5 end described Ln steerer dotaL1 Ln the

follow~

¯ All four OHP’8 /~cre~sed ro¢oiv/n~ stream lemperet~re8 duress

baseflow r-o~dltions. The everale BHP baseflow DelII-T increase

rans~d from a low of 2.6°F ac the Lnf/llrallon-dr/ pond site, ~o ¯

high of 9.7°F at the wet pond (Table $).

M ¯ Durin~ storuflow conditions, all four BHP’s raised drabs=ream water

te~pereturns. Once a~a£n, the infiltration-dry pond produced the

51
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FIGURE 17

EXTEND .....
r~ oily POND, ARTIFICIAL WETLAND,

~u ~L~-TENTION DRY POND AND WET POND
- 2

.-e-. TCngtewood Outfiow

~ -- Counir)side 0utflow -
~ Fairtand Ridge Outflow

_

"
R0057815



I/ L~komont ueod oe ~oforo~oo to eol¢oleto ee~ 80lto-I’| IOflOg Olllioe
u~od 05 e~foro~oo lo eeleuleto ONP OoOtooV.

�:)
0

O0





J

ss

i

R0057818



h/~hly developed vstershed produced en everese ~o~el Delta-T Increase vhir.h

Lv~s ~. l°F hi,her ~h~ ~he lnf/l~ra~lon - dry pond ~8P.

A �omperis~n of both the h/ghly developed watershed ~nd ED wetland outlier

etrom temperatures (r/Kure 19) reveals thl~ the the~l reS~ of the ~

8~ea are virtually identical. ~e pre¢~l~ results p~/de ~11~

evidence ~ha~ J~ h/sh levels of watersh~

~o ~he rocelvlns 8tre~ 8yst~ ~losely res~le those p~u~ ~ ~ ~/or

~tended detentl~ 8to~Jter ~nss~n~ ~P’8.

- 2
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1. Stormwater Management BMP Performance Under Bssefiow end Stormflow

Conditions

Fstrlsnd Ridge Infiltration . Dry Pond

2

Results froa the precedLn~ section demonstrated that the FaLrl~nd Ridge

Infiltration - dry pond DeItI-T water teaporature8 were the lowest of the

four O~JP-typos ~on/tored. The ssnarsl perfornanco of this IHP under both

bsssflou-storuflow and inflow versus outflow conditions in shown in FIsuras

20 and 23. l~Jor findina8 are presented belm~ end 8umuarLsod La T~bles 6 sad

1. A8 previously noted, all four |HP’a had Positive aversje total

Delts-T’8. However. FaLrlsnd RLdaa, whLch hid an sverasa total |HP

DeI~s-T Lacrosse of 2.5°F. produced the ss~llast DeltioT in�rowe.

s¢~u~lly sliahtly lower than inflow 8cation temperatures. ThL8

occurred durLn~ i ecol. s~ll stem event The un~uqsected result

su~ests the possibility of: a) hlKher associated

conduction end/or convection rate8 downstream of the BliP, and/or b)

an Lacrosse in srounch~ster inflow dob~s~ream of the facility.

R0057824
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With regsrd to stormflov DoIteoT ~ond/tions, the infiltration dry pond

raised outflo~ station temperatures an eversge 2.3°F. The maximum storuflow            -- ~--

Del~s-T for this BHP wss 5.0°F. Approximately 65 percent of the time l~ho

R0057825





Table 8    Summary: Fairland Ridge Infiltration - Dry Pond Delta-T’e

I)elta-T(°F)
Percent o~

2
Teapera~ures < _

0 (alaJmm) -0.$ -0.3 -0.$

$ 0.~ 0.1 0.3

50 (aodlea)
2.~ ~.0 2.3

75
3.8 3.1 3.5 2

1~ (~xl~)                               7.6          S.O

d

R0057827





- V
-0
L

FIGURE 21

INFILTRATION-DRY POND THERMAL CHARACTERIZATION:
BASEFLOW VERSUS STORMFLOW CONDITIONS

9~-
.:

,, ~ ~ _,, ~ ; !

"-" 70 ........: .... : . : ~ : ! : ! ! ~
¯ , - ~t,,, ,,. i .... " " " ! : L..~-:-~’~#~"

- _k~. ¯ , ¯ : l : . ) ,

-- , t ; ! ; ) l I

I) ’ t .: i ~ .." : Stormfto

141 .     . . " ¯ .....;_ ! !    ’    I    ¯ I    ’    !    .    ! I ¯ I " [

: Percent Olr Wa(:Ir Temperaturei < Indi cared V LUl
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Example of Extended Detention Eff~t

One of the study’8 more AnterestA~ f~ndings was that the lnfA|tratAon-dr~

2poad we8 the e~ly |ItP observed to produce a dlatLuct extended

temperature effect. Altho~h this effect occurred infrequently and

clearly associated with 1aria Pre¢lpitetlo~ evente (1.o., those droppAns

1.5 £nr.hee of rainfall), At resulted An Nrkedly hLther dmmstreea rater

temperature8.

DescrLhed helo~ is the chronolou of event8 for the July 200 1989 8tom;

which we8 rexpoemAble for Feirlend Rldae,s aaximm re~orded outflo~ statio~ 2

* ~ 8~ ~ Flauro 23, Filrl~d R~d~e lnfl~tfl~ t~ratur~

~e stilly ~ res~e to the 1.5 lnch~ of Preclpitatl~

fell ~ 12:~ - S:O0 ~.a., July 20, 198~. V~th~ *~~tel~

tbr~ ~ after the 8ta~ of the stem, ~ ~fl~ ~ outfl~

stat~ ~8ter t~raturea ~gan to rise. ~e ~crme u~ ca~

the 1~ ~fl~ of 8to~ater ~off vhl~ ~ ~e~he~ the 0.~

~ d~ ~�lty of the ~flltratl~ tr~. By the ~

atom, severnl feet of ~ff ~ ~ ~~.~ the ~

* ~e facility’8 8 ~ d£mter 1~ fl~ orifI~, ~£~ P~£d~
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defacto ~x~ended det~ntion control, stored end slo~|~ released this

storm~ster over ¯ t~-day ~rt~. In res~nse to ~th the detent~

of relatively wa~ sto~Jttr ~off Jnd solar rodl~tlou, tho July

20, 1989 infl~ stJtlon ~sted j ~.O°F Delts-T increue (vOter

re,stature Increased to 69.3°F). It is further noted thet

the epprox~te 53 hour detention ~rl~, ~xi~ ~lly

t~ratures of 86 and 8~°F uere re~.

18ok of shoe, 18rSe rlporsp p~lot ohio1 ~ re18tively

depth of stor~ ~o~f, rals~ July 210220 1~89 ~fl~

t~ratures s~ ~.S~ (to a hl~ of 73.8°F). results also s~

~ha~ ~ a~Ltl~al 3.9°F ~I~a-T ~cre~e ~curr~ ~ t~

l~fl~ orifice Iron ~ the ~rem ~tfl~ I~Jt/~. ~ of

this ~cre~se 18 ~llev~ to hive ~ cs~ ~ fl~ ~h~

tho ~ ~tfl~ t~roturo of 77.7°F vie r~
epp~xl~telF 11:~0 p.m. ~ July 21, 1~90. ~ ~tfl~Infl~

8~mtlon ~rm~ure8 re~u~ ~ 8.m.’~ Jul~

53 ~ start of the 8to~.
22, 1989; s~ after the ~e ~
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Oaksprlngs ED Artificial Wetland                                                      -
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FIGURE 24

ARTIFICIAL WETLAND THERMAL CHARACTERIZATION:
BASEFLOW VERSUS STORMFLOW DELTA-T’S ~

¯

¯"/4
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FIGURE 26

ARTIFICIAL WETLAND TEMPERATURE STANDARD PERFORMANCE:
BASEFLOW VERSUS STORMFLOW CONDITIONS

~ ¯ .: : .:

I    ’ I
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FIGURE 27

ARTIFICIAL WETLAND INFLOW-OUTFLOW TEMPERATURE
RELATIONSHIP DURING STORMFLOW

( ¯ : : . ( : (

Percent Of I~;ater Tempereiures < Indicated VaLue
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EXTENDED DETENTION DRY POND THERMAL CHARACTER.~.ATION:
BASEFLOW VERSUS STOFIMFLOW DELTA-T’S w

2
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_EXTENDED D =.E~.NTION DRY POND TEMPERATURE STANDARD
PERFORMANCE. BASEFLOW VERSUS STORMFLOW CONDITIONS

i ’ ’ :

; ; .; ; ;i , i i’" : } ...,i.

Percent Of Idater Temperatures ( Indicated

.

!
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Countryside Wet P~nd

L
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FIGURE 32

WET POND THERMAL CHARACTERIZATION:
BASI~FLOW VERSUS STORMFLOW DELTA.T~





Temperature Standard Performance

I~.der storm~lo~ �onditions (~lgure 33), Co~ryslde out[l~

In addi~lon, ~h ~IDE Class Ill and IV temperature standar~ ~ere

frequently exceeded under basefl~ �onditions. Ou~fl~ s~a~ion

condt~lons) 77 and 35 ~rcen~, and ~ and 2~ ~rcen~ o~ the

res~ct ~ve ly.

~han lnfl~ station ~r~ures 100 ~rcen~ o~ ~he t~. ~ seen ~ F~ure

violated Class III and IV t~raturo standards 10 and I percent of the

res~�~lvely. ~e ~dl~n out~l~ s~a~£on re.erasure ~der ~h b~s*~l~

s~o~fl~ ou~l~ s~e~ion ~ra~ure ~curred on a dace (Au~ 6, 1989)

~hich a max~ o~ only 0.0~ ~nch~s of rain fell ~ the v~�~i~y of

~unc~’s~de ~nd. Additional revi~ of alr ~ra=ure da~a indi~�~

~hls max~ ou~fl~ ~a~er ~ra~ure coincided vi~h s ~a~ to ho~

~ra~ure

~r~g ~h~s wa~ a~r ~r~, m~ a~r t~era~ures r~ged ~e~



WET POND TEMPERATURE STANDARD PERFORMANCE:
BASEFLOW VERSUS STORMFLOW CONDITIONS

Caun~rl~ide Wet I5ond 0utflaw litation
M~E Cla~,~ Ill¯ !l A~r i l-St~t., 1969

.~ ~!il I " t t ~ i ~ ~     1II

l ~ i t t i i i i : " I

~ ~t ..... ~ .... ~ - .......~ .... ~ ........~ .... ~-~ ...... ~ .........~ ..........t
I

I

~
li    21    31 41    51    bl    7i    81    91
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FIGURE 34

WET POND INFLOW-OUTFLOW TEMPERATURE
RELATIONSHIP DURING STORMFLOW

: ! ~ .=     . . , ,
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and 92°F for four straight days. Therefore. in all likelihood the 82.6°F               i

outflo~ station Leol~rstures wms the result of hith sir t~mp~ratures raLsLn~            --

~nd wa~er t~ratures, rather th~ m discharge of wa~

s~o~ter
~no/f-~nd spi 1 lover.

2. Exa~le ~ Su~r ~un~rs~ Eff~t
~    2



FIGURE 35

GENERAL RELATIONSHIP BETWEEN MAXIMUM AIR TEMPERATURE,
PRECIPITATION AND WATER TEMPERATURE:

COUNTRYSIDE WET POND, JULY, 1989

ApprOZ. 1. O"~.o ~,,.~,.
1.0

,
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3. Thermal Lo~ding As A Function of Flow Ratio

;t has already bean sho~n that the ~ntroduction of lar~ qua.tLtLes o~

sto~ater runof~ ~nto ~m&ll, urban headw~te~ str~, can ~der ¢ert~l~

meteorological �onditions, sharply alter hemal d~u~al stream

patte~. For l~tance, the mixing of relativel~ larSe quantitins of

sto~ater r~off with base[l~ on July 26 e~ 27. 1989, quickly raised

stre~ t~retures 9.0°F ~d 5.8oF. resistively, 8t the ~t~lde

end ~er White O~k stations. Ac~ord~ng to Pluh~kl (1970), the

To teat the validity of th~s theme, ~ ataff ~m~ the ~ffe:t of

the~l dlscharses fr~ the OaksprLnj8 artifLcLel uetla~ ~ the ~ltaoT

te~rature res~nse of the G~ Sprigs trLbuta~. Voter t~rature

8trem discharge grab s~plfnj data �ollect~ f~ the ~er Oa~pr~,

Up~r Gm Springs, a~ G~ S~rlngs static. ~re ~ to ~rfom 8 s~le

11near resresslon of theme1 load~ng vers~ flw ret£o. In this test, the

~r G~ Spr/n~ statL~ se~ as the referees 8tstL~ aJl~t

~ltl T t~rlture rts~st8 It the ~re ~ltre~ b Spr~ J~l~

calculate. Data ~r~ ¯ total of 10 se~rece s~l~ ~te8. �ollect~

~tween June - ~to~r, 1989 were used An the rezr~s~on ~lculatl~. It 18

further no~ tha~ seven of ~hese sa~ltnK da~es were ~der ~he ~lu~

sto~ater discharKe f~ the Oaksprlngs wetlY.

Results fr~ ~he anJlysis revealed ths~ s d~:~ct l~ear rela~hlp
~tsts ~ve~ ~he ~lta-T t~rature res~e of the G~ Spr~ trl~t~
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FIGURE 36

THERMAL LOADING AS A FUNCTION OF RUNOFF
TO RECEIVING STREAM FLOW RATIO

91 /~T-0.27 + 2.81

(N-~O)
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Flgum 37

Effect of Partially Shaded Pilot Channel on Tanglewood
ED Dry Pond Mean Baseflow Temper�turn(" F)

,, (Jurm-August, 1989)

" 2
¯ ee 0

69.2 Irdlow ~tstion

7o.7

~’

(~opr~x. S00 ~. i~ng)

’7                      mOO        72.2 (Sta,n~

, 10oo
~ ’ ’ Con/tuence w/Auto I~ Branch

. Reist~ve ~y Coverage

"’ 95%

. ¯ o-1 o-% (open)

109
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Countryside Barrel - Outflow Channel T~mperature Relationship

The Countryside wet pond features ¯ 60 foot 1on8, 72 Inch d/emeter RCP

barrel which dAscharKes into j 75 foot IonS by 30 foot wide rlporep

charnel. TltLs unshaded, trapezoLdal shaped cha~nal has 8 botto~ width

approximately 12 feet. Under normal �ondLtLons, beseflau coaplately fills

the bettoe of the rock strewn channel. The avsra&e depth of flow, under

beseflou condLt/ona, Ls approximately I - 3 Laches.

Both the lenath and unshaded nature of the outflow chesnel ralaod COO

staff’s suspicions that it u~y have been additionally Lncroesin~ �loematre~m

rater temperatures. Grab sanplin~ results (Table 1S) revealed that

beseflou teaporatures yore raised es ouch es 8.$°F after flouJ~ through the

surf lay charmei. On averaae, ¯ 2.0°F Delta-T Lncrwe wee produced by the

�oebLnatLon of lack of shade, ahell~v depth of flow, esd presence of

heat abeorblns riporap aslocLated with this channel.

tbet, O~ one occasion. 8 Delte-T decrease of 9.~°FXt should 1180

was observed between pond waters (at the dan) ~nd flow at the end of the

barrel. The averale DoIta-T temperature difference be~veen these

locatLons was a neSatLve 3.3°F. Based on IinLtnd seaplane result8,

appears =hat the 10 foot fall of wa=er between the pond’s eL&h= inch dLemeter

pLpe outlet and invert of the fleer, tosether wi=h �ool I~rre! w~d air

temperatures Ln these atz~�=ures, were respoesLble (~hrou~h �oavectLou and

�onduction forces) for the =emperature decrease.
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T~ble 15 Countryside Wet Pond Outflow Channel Temperature Study

June - August 1989
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Results froe the study indicated that ell four of the BHP facLlltie~ had

posLt/ve avera,e total Delta-T’a and each vLolated ~E Class

taeperature 8t~nderd~ nose of the time. Ve~ peruanent pools, lens periods

of extended detent/on, and poorly shaded pilot and outflow chan~el8

contributed Sreatly Co the probl--. The theru~l perforu~nca of each BNP L8

suamarisad Ln Table 16. Specific findLnsa are presented bolo~.

1. Infiltration.Dry pond

¯ Of the four BHP’a, the Lnf/ltratlou-dry poed produced the Nllent

Delta-T Increases (Tibia 16). The infiltration trench por~Loa of

the |HP, for 0.25 ~nchen of street runoff, worked us11des/Shad

durin8 ae~ll atorou. Houavar, lares stars events (£.o.,

inches procipftstLoe) and/or 2 - 3 �onsecutive dsys of aodarste

rainfall sonerally overt~aecl the capacity of the

trench system. This often resulted Ln the pondins of several

of runoff in the dry po~d area. The
defs©~o ez~e~dad

detention control �oubLned with h/~h Ln~Ln8 solar radLatLo~

the unshaded rip-rap pilot channel, sterne pool, and out~811

produced a ~.O°F Delta-T Increase.

¯ Fr~e a water tenperature standards perspective, this

lowest frequency of Class XXX (68.0°F) ~nd IV (75.0°F) violatio~8

(Table 16). Standards violatAons were sore frequently associated

w~th statelier conditions. The BKP’s s/nsle Class IV violation





-0
¯ product of a large stor~ sad 53 hours of extended dstentlon,

L

The shallm~ depth (mean depth is approximately 18 Laches) ~nd ~11
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to air t~ra~ur~ fluc~uatlo~. ~e wetl~’s ~II ~ent

t~ratures durl~ cer~m~ m~ll s~o~ ev~m.

In ~LtL~. ~ca~e the vetle~’8 ~t~ det~tl~ ~�lty v~
~tr~ly l~/t~, it h~ ILttle ~[lu~ ~ ~tfl~ statLM

t~r8ture ~vior.
t~



-0
nosed durln& hot weather. This 9~lP’s SO0 foot lon~ pilot cb¯nnel

produced ¯n aver¯s¯ positive stream Oelte-T of $.7°F.

¯ Under storm[lo~ condAtions, the F.D dry pond violated Cla¯s III end

IV temper¯tar¯ stend¯rde t,8 end 15 P~rceet of the t/me,

- 2r¯spectively.

Pond

The wet pond’s lsrZe porm~nan~ pool served a8 8~ sf~ectLve heat

resulator. In 8snare1, the pond had a m~Jor varufn~ effect o~

temperature. No,ever, dur/n8 most 8term evestts, both pond and outflom

station temperatures were depressed. The felspars17 lar8s peru~nan~

poe. 1 volume resulted /n the pond slowly etorin~ ~nd rele~8/n~ solar

radAatAon/hea~; thus ~kin8 At elo~ to respond to ear temperature

fluctuatLo~s. Aversse sumer pond ¯efface water temperatures rem~nnd

senerally over 77°F. Pond waters were noticeably slo~ to �oolodmm

late su--er/enrly fall.

¯ l)~lta-T baseflow temperatures at the wet pond were hasher than ¯tormflow

Delta-T’e 9~ percent of the t/me. The av¯rsse beseflo~ D~ltaoT (~.7°F)

was $11sh~ly hasher th¯n the my¯raze ¯toreflom DeltaoT (8.$°F). The

pond~¯ rip°rap outflow channel produc¯d an mv¯rsSe positive

Lucreaso of 2.0°F.

¯ From ¯ water temperature s~andards perspective, thLs |HP had ~he hl~hest

~ -~

R0057879



117

R0057880



C. Dissolved Oxygen Monitoring Result~

T~e two-fold purpose of the d~ssolved oxygen (DO)

the study wee to: 1.) determine whether or not the four |HP’8 and/or their

8ss~Lated dLscharses were violating ~E water qu81Lty standards. ~d 2.)

quantl~y ~y "d~stre~ effect" Lf ~hey ~ fac~ ~st~. ~ p8~ of its

newark) nearly 800 ~ reading. D~ssolv~ o~jen

discrete longitudinal Ln~e~ale ~h ups~re~ ~ d~s~ro~ of

sell as, wi~h/a each O~P fac/IAcy. ~Lle the ~Jorl~y of these re~L~ ~re

*,k,n dur~ b,,,~l, ,~,,~. ,ppr,~*,l,

~flu~ce of sto~oter dls~rje. D/asolv~ o~jen ~ltor~

8~r~z~ ~ Table 17. ~ br~e~ general des~rSp~on

ere pres~

~raJ FinaliZe

well-a~ve ~he s~a~e s~da~ for ~heLr res~�~Lve

Sahara1. ~ld ~11-aeret~ strata, such ~ the ~t tributeS. ~d the

hLKhes~ ~ ~�~tra~io~. ~rLn8 the stay. the ~ levels

areas ue~e fr~u~cly aC or a~ve 10.0 ~L. Ev~ relatively sam. heavily

urb~z~ s~re~ reaches such ~ ~he ~er ~te O~

we11-~8~a~. ~u~ of ~h~8 ~s a~r~bu~Jble

character. ~t su~r~ly. ~ levels ~ere j~erslly l~er ~1~
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Table 17 Summar3,: Dissolved Oxygen Monitoring Results
June-October, |98~ _

L

JP~

S ~Z LI.L ~.1 8.) U e O

4 ~Z~ 10.4 4.8 8.4    ~ O
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10.8 7.L 8.S    ~ 0 0

M.8 0.0 B.L ~ O 0

~ o ¯ o

It.O P.O 9.0 ~ O O
~

o.I ,.s 8., , o o

U.9 t.t LI.~ 1 ¯ O
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FIGURE 38

Conceptual Food Chain for Freshwater Ecosystem8

�onsume.m, princtpaJ food for fish)

Ngae & Higher

(~.B~er~
Fungi ~

dec~mposem of organic .mere)      (1" Production)

124 -- ~"
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(Figure 39

Summary: General Temperature and Light Requirements and
ClaseiflcaUon of Major Algal Groups

Yellow-Green (medium light)

Diatoms (medium lioh~)

Green (~gh ioh~)

~reen (high light)

"~ (~ ~)                   ~t~s

~nte~relat~n                     T~ ~

~ - Greatesl humor of re~esenlalive ~                           ~m ~M - ~1~ ~t ~

~ - U~r a~ ~wer le~ralure limits
~ ~M - >1~ ~ ~es- Te~ralure ra~e in w~ 9r~p ~





V
The scenario would most likely have occurred in stream reaches where

-- Lcons/dersble thermal enrlchment and/or removal of riparian vegetat/on took

pl0ce (e.g., Countryside outflow, Lo~er Oaksprings, b’hite Oak tributary,

Tongle~’ood tributary). Also, it would be expected that green end blue-green

algal species would have been represented in greater numbers in the warmer,

2open-l/t sections of these streams.

While seem tomperatureorelated shift8 in algal �.o~mmnlty species

�o~position undoubtedly occurred, it Ls unlikely that they would have in

themselves had an appreciable effect on either the m~croLnvertebrata or fish

�oemunLtLes of these s~11 urban streams.The principal reasons for this

~sre: 1. ) free an ener~ or food utilitarian perspective, the

macrotnvertebrq~.e communities of easternheadwater streams are heavily

dependent upon leaf litter. Hacroinvertebra~ea which rely largely upon

attached algae (perlphyton) for a food source, generally �~mpriae a s=~ll

portion of this ~nity and 2.) by in large, mscroinvertebrates, not algae,

are the principal food for fish inhabiting these headwater

2. Mocroinvertebrates: General Temperature Requirement8 of

Aquatic I nsect~

Hacroinvar~abratea are frequently defined as an/~als without backbones

that are large enough to be retained on a U.S. standard No. 30 sieve, 0.595 am

openings (Weber, 1973). Zn addition to serving ~s a major food source for

fish. macroinver~ebrates are an integral part of ~he horus1 ener~y/orgsnl©

material processing system of s~reass. Aquati� ~nsects, which Lu moat

environments comprise the largest portion of this heterogeneous group, were



examined in ~he sC.dy. ~eneral fiPdin&s are described beloe.

Temperature - Physiological Relationahips

As ¯ ~roup, ~;qu~tic In~ect~ de~n~a~e little ~billty to a~�li~at~ or

�~pensate [o~ t~mpera~u~e chin&as, ~us, when ex~sed to m n~ themal

temperaturl chanle (Trapp & Hendticki, 1983).

Vhile many equatlc insects �~n successEully c~plete ~heir li~e cycles

ovst a broad ranle of temperature conditions, l~y have ve~ nsrt~ and/or

specific temperature ~equ/roien¢l.    AS luch, evo~ rolltivoly Ill11

Sweony and Vanno~s (1978) observed that changes Of only 2.8 - 3.6°F, either

warier or �~ler~ [r~ ~ho no~l ~empe:s~u:e re~lme �~ rodlike adul: ~sec~

s~zo 4.d [ucu.di~y (~he ~b~l~y ~o pr~uce viable of~-sp~lnS), they ~ch

suggested :h8~ :empera:uro Increases of 3.6 - 5.6°F �ould el~LnJ~e sensitive

io~hal limit. Tl~a~al shocks ~ay also incecfe~e with the ~o~l ~Itin&

process and hence, may n~&~ively effec~ ~sect &r~h and lon&-~e~

s~v~vabLILty.

Te~eratu~ Require~ntl ~ Key Ins~t G~pI

In &eneral, wa~er t~rltures. &renter ~h~ 63.0°F h~e of~ been

considered ~o be a~ve ~he op~ for many s~onefli~. ~yfll~, ~d

129
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caddis[lies, and temperstures exceedin~ 70.O°F have

severely ~st co~d~ater or~an~s~ (Gau~ln and Nebeke~,

Stanford. 1979; Fraley, 1979).

~ a group. 8tone£1Jel are the least t~tature tolor~t

generally restricted to �old-~l fl~ng waters. ~venely,

Jnd da~elflies are generally ass~leted with wl~r stre~ ~d/or lake8

display �onsiderable 8daptivl~y 8~ hive successfully ~nvaded

the ~Jor aquatic habitats dep/ct~ in Figure ~.

It~eflLel, ~d other t~ritu~ seuLtLvl or thomlly-cu~ ~vlrt~rit~

ere often reduced or eliminat~ ~lw ~~nt8 (Parts,

Stanford, 1979; Fraley, 1979; ~ratief~ ~ Voshell, 1981). All

tr~uently, only t~se tom ~ith br~d tolerate level8 ~lst.

~cro~vertebrate g~ ~t~t aerie1 ~ults,

oll8~haetes, ~hl~8, lso~s, and tur~llJri8~ oft~

~latJve abundance in these strem (~e~ ~d St~ford,

T~ra~ ~i~ing Assistant

Results ~d~ca:e tba~ the ~he~l ~:~�~t e~ects

~hrou~h u:ban~za~on ~d/o: ass~ated B~s, ~uld seve:el~

~l~ater aquatic trisects. ~ seen ~ Figure ~I, It

s~itive groups, such as st~eflies, ~ld either ~ el~at~

r~tr~�~ (for mu~ of the year) at t~rsture levels ~rable

130
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V

General Habitat of Four Orders of North American Aquatic Insect8 ,,
(modified from Wiggins & Mackay, 1978)’’

Eh

li .:"..~,." .-

11 Number of genera per habit~ is shown udthin each

131
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FIGURE 4’~

U GENERAL RELATIONSHIP BETWEEN URBANIZATION, Br.IP’S, ANDPPER LIMmNG TEMPERATURES FOR KEY AQUATIC INSECT GROUPS"

Sta~on           Type/Group Temperature Range (. F)

Lakemonl Tdbutary Undeveloped ( ’1% Imp.)

Countryside Inllow Llgl~ Ud)anized (I 2% In~p.)

Tanglewood Intlow Mod~ely Urbanized (30,~ Imp.)

LowerWhilo OakTdb. Highly Urbanized (60%Imp.)

~i I11111111111 IIIIIIIIIII1~:111111111111,-. Faldand P, klge ~ InlglraSon.Oly Pond -

Tanglewood Outflow           ED Dry Pond                               -o
]llJ

Countryside Outtlow           Wel Pond              m                 n,

L_egend

~ BMPOutflowTemp~lllumRanoo      [     1 Aqul~JclneeclUi)p~LknillnoTemp. Ranoe

PO I I I ! I Io



observed at ~he ~:lerately and h~&hly develol)~d ~atersbed aLt.es ~d at the

~et ~nd. ~ ~etland, and ED dry ~nd outfl~ sta~ons. ~le �ollectively

~re temperature tolerant, many mayfly ~nd caddlsf]y s~cles v~ld

~ eliminated, severely restricted and/or
the preteen8

temperature levels.

occur, v/~h Ln~oleran: s~cLes and/or ~:oups o~ ~ec~s ~ ~eplic~ by

the~lly-tolerant ~es. It mid also ~ exacted thit tolerut lrou~

as D/pter8 (fiLes & oLdses) ~uld saLn Steerer ~Ln~ce ~ these 8tre~

~e precod~,eb~dan~. �~ld, If ~:~/culsrly ~ensL~, h8~ 8

133

R0057896







Figure 42                              -

General Temperature Requirements of Maryland Freshwater Fish        -
Versus Maximum Observed BMP Outflow Temperatures

~ 2¯

MDE MOE

III N I

iTomperature(¯ F)
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Flgum 43                              _ L

Relationship Between_Time., A_cc. limatlon Temperature and 50% _Mortality of Brown/rout, ~almo trutta (from Elliot, 1981)

-2Acclimation Temperature ,
41e 50*    59",68.,72¯

(70a~s) :

X 5g" F

"1’72e F

68 70 72 74 7s ~o 82.4    88

LethaJ Temperature (- F)                        .

-
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$9. 68. or 72°I= survived sll&htly       7 days at
acclimated at                                        over             77°F. 100

minutes at 82,~,°F. and only 10 minutes It

B. Gum Springs Thermal Regime

From a historical perspective, the Gum Sprinle tributary has support

naturally reproducinI brown trout population since at lecst the -/d-19$O~e.

Durin~ the pest 10 - 12 years the Gum ;prises tributary sub~etershed has

experienced �onsiderable watershed developoent nctlv/ty. Presently, this

residentially developed basin, which includes the Oakspr/nls ED wetland -

tributary system, L8 approximately 12 percent

, Despite this becksround level of watershed /mperviousnes8 the tYper G--

2Sprlnse �o~tinuo8 to support 8 healthy bt~vn trout population.

Vnfortunetely, this is no lesser the case In Lower Gum Spr/nss. Over the

pest 6 - 7 years, the resident trout population doemstreon o5 the Oak Spr£n88

tributary ~o~fluence hen s~eedlly declined (Gausses, 1990). ~hile such of

thLs decline has been attributed to construction-related 8ed/aent pollution

end increased storuflmes, tonperature reline alteration has been repeatedly

lnplicated (Gausses, 1990).

In en effort to doctment lonlitudinaX therual reline differences,

thern°lrsPh :heruoeeters were streteZically located in both Upper and Lm~er

Gum Sprin~s. Water temperature mo~ltorinK results confirmed that under bo~h

beseflo~ and storuflo~ conditions Lo~er Gum SprLn~ is weruer. They also

revealed that the ~ station- behave very differently under larle

condition-. 8a jot findings ere described balms.
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FIGURE 44
t

UPPER VERSUS LOWER GUM SPRINGS WATER
TEMPERATURES UNDER BASEFLOW CONDITIONS
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FIGURE 45

UPPER VERSUS LOWER GUM SPRINGS WATER
TEMPERATURES UNDER STORMFLOW CONDITIONS
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Results from this study sho~ that stream temperature reKlme chin&as o~cur

a~ relatively 1~ levels of watershed ~to~n~s (t.e., ~ ~2 ~rc~).            ~

~ty ~lso s~ly su~es~ tha~ trou~ ~d o~her ~l~a~er biota ~tll ~            ~

149.
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Thermal Re~lme Pro~ect~on $~rar.o~y

Cu,rent w,ts, temperature class desLsne~lons are ~

exls~in8 or future ~he~el resl~ s~a~us of hea~a~er Pte~n~ s~re~s.

Ls p~r~Lcularly ~he case for urban 8~rem. Zn addi~L~, L~ L8 clear

~ho ions-~em P~ec~Lon of ~he~lly 8ensL~Lve

hol/s~/� va~ersh~ ~aje~n~ approach vh~ch Lncl~e8.

foll~ns wa~er ~recure pro~ec~L~ ella,s:



.,V
0

-Laquatic life of KD£ Class Ill strains. T~e saoe vatershed protection

approach is also ,enerally needed, on a case-by-case bas~s for

sensitive Class ! and IV st:ea~ a:eas. T~As stream protection

requ*:es tha: many dlf~*cult, and ~tentlally costly, land use declsAons ~

2~d~.

Storn~viter Management P~ogrm Implications

appropriate sto~ater ~nat~ent �ont~ls ls oft~ a difficult declaim,

fraught ~Lth ~cent/al uater qu~lLty/qulnt/ty and envlro~ntel trade-ofts.

Hijor sto~ater ~aS~nt prozr~ ~llcit~ons ire d/sc~s~ ~1~.

1. BHP ~e~l Perto~n~

~ prev/~ly noC~, n~e of ~he four ~s of sto~ater BHP’s ~nL~or~

were ch~mally neu~ra1. O~ ~he four PraCtices, the ~f/Itra~Lon-d~ ~nd

pr~uced :he small~ to~al DeI~a-T increases ~d had the f~est ~E C1~8

III and IV tem~rature sCandar~ violations. ~e sr:Lficill wetl~d was

next, vi~h in~e~d/a~e ~o~al ~I~a-T increases ~d t~rature s~andar~

violi~iosss. ~e second highest Delca-T increases vere ~s~iaced wi~h ~he             ’

~ended detention d~ ~nd. Fr~ 8 temperature perforce s~d~g,

we~ ~nd /~ish~ 1~. ~is BHP pr~uced ~he larges~ kl~a-T ~cress~,

R00579~4



main~aLned o|evated do~nstre-,m ~emperature conditions [or months at a timed

and had ~he h~shes~ ~rcen~aKe of Class III and IV t~ra~u~e s~e~erd

v~olat ~ons.

~e precedinE results stronsly su~es~ that all o~ the aaJor

~nai~en~ practices �~nly In use w~l~ ~enerally ~pli~. to s~ extent.

basefl~ end/or stomfl~ ~lta-T’s. It is further evident that ~fLltrst/~

B~pos provide the 8reatest level of water t~rature protoct~ ~ are the

~st epproprlato practice for use ~n them~lly sensitive watersh~.

2. J~P C~trlbutl~ to 8tre~ ~emln8 P~blm

2
At 1~ levels of wotersh~ l~lousness, l~r I~P select~ ~ have

a ~Jor negative effect ~ the water tem~rature re8~ of m11.

PLe~nt strem. ~is Ls partLcularly the else ~ �ellarer stre~ s~tm,

where the selectJ~ o~ �~vent/onal wet and/or extended detentL~ B~’s ~ld

�onceLvably elLmLnace t~ratute sensLtLve s~cLes such ~

H~ever, results Jr~ the study 81so sh~ that at ~erate le~ls of

watershed ~e~tousn~s the ~tenttally negative ~luence of B~’s ~ the

rece~v~ns s~e~’s ~ra~ure reKl~ ~s reduced. ~s Is due ~o the f8~                        .

that the t~rature regis of these strem have ~ (or well ~) ~tft~

by the backgro~d level of urb~lzation. ~equ~tly, t~rature

sensitive biota ~11. even in the absence of ONP’s, ~st likely ~ r~uc~

~d/or el~nated fr~ these strem. At h~gh levels of

m~iousness, the g~eral ~pact of B~’s on the receiv~ stre~

~rature reg~ is n~nm81. In these strem, the need for provid~ high

R0057915



levels of water qualLt7 and stream channel erosto~ �ontrol rosy outwei8h

~rl~ the ~urse of the stay At ~8~ obvA~ that 8eversl ~ de81~

clots ware Jctu~llF ~cre~L~ totel ~lt~-T’s. ~8 the

" ~rly shsded 8tor88e ~1 8~; ~

¯ ex~ess£vely 1o~ ~rl~ of ut~ detentl~ ~nt~l.

A n~r of B~ dest~ fe~tur~ ~nd ~th~ could ~ ~loy~

r~uce screen ws~l~. Heth~ ~ludo, but ~re ~ 1~
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nor feasible, alternative BMP’s such as send filters; and

¯ Avo/d/n& the use of permanent poo18 /n thermally sensitive

watershed areas that are expected to have lay to moderate levels of

watershed lapervlouanusa.

Several of the precedins methods and deslKn features are experimental in

nature and may or 8Joy not uork untl! tested under f/old conditions. In

addition, some of these deslJn features may actually roduce the overall level

of v’ter qualLty or quantity �ontrol. It ,, ,urther rs¢oKnizod th,t th.,.

innovative enj/neerlnj approaches cannot totally elimioate the 1aria Delta-T

Lncrease8 produced by larae volumes of urban runoff. Also. the ability of

these innovative |HP’m tofunction as dealaned is dependant upon proper

�onstr~ct/on and lonaoterm
a4natoaent projraa

should Lnclude the ~onLtor~J~ ofresearch prioritLes
p4rallal pLpo 8mS

baaeflov diversion systems, multLpleoport release vet ponds, sand filters,

peat-sand filters and other prc~isLn8 thezlelly sensitive conveyance

and |NP’s.
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Appendix A: BMP Monitoring Sites
1. Fairland Ridge Infiltration - Dry Pond

¯DA to BMP: 25.0

which feaze s~hn
basins, and 3 ir~lva.
tion uenches fro’

Stilling basin
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AppendixA: BMP Monitoring Sites
2. Oaksprings ED Artificial Wetland

O

¯ ED warm �lua~y �ontrol         2

Cattail8 and other emergent aquatic vegetation cover approximately
$0% of this 1.0 auo wetland.                                                    2

View of notched, wooden flashbo~rd         ~

for ED water quality conY01,          ~
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AppendixA: BMP Monitoring Sites
3. Tanglewood ED Dry Pond
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AppendixA: BMP Monitoring Sites

~ O4. Countryside Wet Pond

¯ OA Io BMP: 165,0
¯Impen~:mness: 12%
¯Full 2-y~r

lO
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Thermal Impacts Associated With
Urbanization and Stormwater Management

Best Management Practices

Produced by the: Fo~’ the:
Me~’opolitan Washington Sediment ~KI Stormw~.

F

- of the Environment "--" ~
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Executive Summary

A �omprehensLve literature revLev yes conducted in 1989 for the purpose of~dent~fyin~ the known or po~enr~a! general effects of temperature regime

requirements for representative ~roups of stream biota, as well as, the

2

pr;nc~pe! environmental factors end human activities which Influence water
temperature were examined. ~e major f~ndin~s of the Study ere summarized
be |ow :

The water temperature of streams ~enerally Increases In ¯ downstream,
l°nm~tudinal fashion. Smal! headwater streams, which represent the
lsrjest overall &roup o~ streams, are normally �ooler ~han lar~er main
s~re~s and ravers.    DaAIy. seasona I, and ~nual temperature
~]uc~ua~Aons a:e ~Aca~y saal]e: An ~a:~e :Ave:s ~han ~n hea~a~e:
8~ro~.

~

~e volm of fl~ Is the ~s~ Lm~rtant hydrolo lcve
stro~ ~ea orate r ........... 8.     rieble Lnfluencin
~ncreasLn8 dLscharje. Grou,dws~e. ~.,I,~l. StabL.ll~y Lncreases

RLparL~ voKet8~lon has an overall ~orat~nj effec~ ~ the ~    ratu
of headwater s~rom. ~e re,vii o* -, ......

~    res~er ~8tee ~empere~u~es by as much as 6-11 C

qualL~a~lvelnu ~,~ .... ~-~ ~, o~[~s, thereby, ~sslbl
.~ ~.:-7~ . ~; x8 further noted that -,, __. ~-.,u oxoxoslca1
-~,-’u~e4 ~d therefore de~ns- .... ¯ .... ~.e~xc orglnLs~

Ur~nLzatLon 8*nerslly alters ~th the flw ~ t~rature re8~ of
l~al :eceLvAn8 s~rem. ReduccLon o~ base flw, l~s of rlparA~
vese~a~Lon, and the rapLd delivery of larse vol~s of warn or cold
s~or~a~er r~off are ~n8 ~he prLncLpal themel relLae ~LfyL~
factors cLt~. S~r ~of~ temperatures in urb~ watersheds can exce~
32eC ~ u~ter r~off ~y ~ 3.~eC ~lder th~ ~bLen~ stre~

~e d~ of strata and rivers 81so 8enerally alters the
che~l roS~. ~e de8ree of ~LfLca~Lon Ls prmarLl~ ¯ f~c~Lon of
~he relate depth of ~he fac/ILty, L~s ~he~l
charac~erLst~cs, ~d t~s hydrauli� resLdence t~e.    In the
mLddle-A~l~� s~a~es, surface release facL1L~Les ~lcally sh/~t
nomal ~ra~ure cycles of :he rece~v~ s~re~. ~e 8amoral result~K
pa~:e~ ~s one ~ which ~he s~re~ is sl~er ~o warn ~ ~he sprY8,
sl~er to ~1 ~ ~he fell, ~d wa~r dur~K ~be s~r.

Wa~er ~mera~ure h~ ~nsAderable ~flu~ce on a n~r of wa~er qualt~y
par~e~ers. ~is is particularly ~he ~se wi~h reKard to dissolv~
ox~men, whi~ is, absolu~el~ essen[ial for all bi~er fo~ of aquatic
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/Lsh are far sore susceptLbla, because of thaLr smaller body      , to
thermal shock than adult ~Lsh.    "

¯

r ....... PhysLolog/cjl Upper Lath41i
Based on the~ temperature requLrements, fLsh are general|7 placed Lnto

2

~ Type (ec) ,er~ . P ~sentatAve

S~enothem �old-star � 20.0
< 26.0 trout & sal~on

~esocharm �~lvJ[er 20.0 - 28.0 28.0 - ~.0 pLkes. ~rch,

Eurythem va~ate~ ) 28.0 ¯ ~.0 ca~, ~ld~lsb,
" s~fLsb, ~s8,

2

~o Percentase of fLsh s~c/es expected to be lost t~ ~l~a~e~ flyer
systems Ls ~YPLcalIy fLve percent or less atet~per4ture8 belw 20 C. bu~

." J               :=re percen~ a; temperatures < 30.OOC.
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Glossary of Terms
Accl ~.m~ ton Temperature -

a re|at~v~ly 1eL_ _s~ab|e
�~.mP~r~.ure, which £ish and!or oth--            .~rsco. ry or fLeld
4ajus&ed to.                   -       -- or,~nisms nave Physio|o,~cally

,\nerob~c - 4 condition ~n which no oxyzen is present,

--u/vr ~nesr sup~ organisms.    ~e
tempora~ure ~n ~hese streams sold~ exceeds 21.OeC~~a~ s~r

typically loss ~han 27eC~"" -.~ur ;emperltures Lfl these 8tre~

CrLcLcal ~mal. Hax~ma (~) . ~he up~r zone of ~hem81

D/apause - a domsn~ pe~/~ Ln the l~fe-cycle of ¯
a~ut either by env/ro~enta, .... q. � ~nsects br~

2s [iC:O~8 ~e.~.D t~ hot O~ �oldnormal activ/~y) or throuzh 8enetic prosr~/~.

Diurnal - hav/nS ~o ~ wLCh ¯ dally �~le, rhyme, or ev~.

~rzence - the life-cycle s~iSe, homily the e~
aqua:Lc Lnsec:s leave the ws~e: ~o ~ce ~d ~ey e~. lO, Ln which ~ul~

scre~ms when ~e~ra~ures are > 30eC y ~st ab~an:

[urychem - we~e~er fLsh. which have ¯ Ph~lolos~cal op~ > 28 OOCan up~r lethal temperature Jenerally over ~°�                "

Fec~d/~y . the abLIL~F ~o successfully p~uce 18rSe n~rs of healthy,
viable of~-spr~.

Hea~a~er S~r~- �~Lcally, smaller :rl~ta~ stre~s, whose stre~ o~er
rankL~ Ls less ch~ four (L.e., s~re~ orders 1-3).

~chal Te~rature (LT) - tem~rature that is lethal to 10~ o
s~c~.                                                     f the test~

~er Incipient ~hal Tem~ra~ure (LILT) - the lw ~rature
lethal �o 50~ of the ~es~ed s~c~.

Nesothem - c~lwater fish, which have s Ph~iologLcal opt~ ~ the 20-2~C
:an~e ~d upper lethal t~:a~ure of 280~0~.
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.~so~hermal Al,ae - aisle ;hich inh~bLt cool-warm ~emperacure habitats
between IS and

~Iol~ins - ~he process by ~’hich aqua[lc tnsect~, as ~e~l as other
macro~nver~ebra~es, shed and rep[ace ~he~r exosk~l~on ~n o~de~
pers~ ~dd;~ional ~r~h ~n b~y skze

Oligo~herm~l AIS3e - �old~at~r al~ae, which are lenerally restricted ~o wa~er
tannin& ~een 0 and

Perlphy~on - algae Mhich are attached ~o r~ks. ~ or o~her objects on
s ~ reamed.

Physiolosical ~mum - the temperature or temper4~ure ran~s ~fl vhlch all
life Pr~esses/func~ions ~cur ac their op~lmll level(s).

Phytoplankton - free’floa~nK or sv~in8 aline presen~ ~n the wirer �ol~.

Refust~ - a protected stream or reach vhich provides long-tam safety, for
aquatA� biota, fr~ eAther nacur41 or h~n perturbetLons.

ResLsCance - the capic/ty, usually ~asur~ Jn ~, of an oracle
wL[hsc~ ~eu~ra~ures which are outside of the ~oler~ce ~ne.

Steno~hem - �ollator fLsh. ~hlch have ¯ ~ysLolojfcal ~i~ < 20eC
upper lethal ~em~ri~ure < 26"C.

Stre~ Order - a system for �lissLfyLnj strem based on m~holosLcal-
crLbuce~ branchins charac:ertscics. Under ~his sys~. s~rem
wLchouc any :ributeries are deemed first-order. Second order
are for~d ~!~ ~he �onfluence of two fArsc-order s:re~s. ~hArd-order
s:reams are fomd d~ns~re~ of ~he �onfluence of ~ second-order
s:reams, and so on and so

T~ro~ure ~nversL~ Factor - FarenheL~ e 1.8 ~C + 32.

~’~alCapacL~Y’*heabLIi*yofas~re,.,os,oreand/o, r.,,~h..,.

~emal Const~¢y - a prolonK~, s~atic �ondition ~ whAch we~er
~luc~tA~ are senerally less ~h~ IOC.

~emal Sh~ - a larje end ~ap~d chanKe ~n ~b~enc ~a~er ~ra~ure
may neKat~vel~ a~fe¢~ res~den~ s~re~

Tolerate - ~he abAll~y of ~ o~8anAsm ~o f~�~Aon ~ndef~tely ~der~em~ra~ure conditions whLch are ou~sLde of ~he physLoloKAcal ~.

Up~r 1ncLpLen~ ~hal Te~era~ure (U~LY) - ~he hLKh ~pert~ure that
lethal ~o S~, of ~he ~es~ed spec~.

Wa~a~er S~re~ - Kenerally lar8er, l~-KrJdLenc s~rem ~ whL~ ~
s~r water �~pera~ures may exceed 30eC.

vii
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I ntrodu~tie~ ¯ L

Life in sll aquat,� environments has ~= species ~s~on and

re,ula=ed by u,=,r te-per,~ur.. Bec,us, ,ll ,qu,=,� organ,s, ,r,

cold-bl~deJ, or ~[k[lo~hermal. ~he ~empera[ure of the surroundin8

tabulates [heir aeta~l/se and ability ~o 8r~. repr~uce and survive
2

e~fectAvely. ~e uell-kn~n role o~ ua~er ~erature as a catalyst.

depressant. =t~nula~or. �ontroller and k~ller o~ b~ota ~ke8 ~t the eLn~le

~s~ Lm~tant physical par~e~e~ ~overnLn~ aquatic e~systm. It

equa~]y underst~ ~hit ~eaperi~ure �ontrols and directs 4 broad array of

bLolo&Lcel and ch~/cal pr~esses and activities Ln these

H~n activities such is a=rLculture silviculture                                    2
,

plant o~ratL~s, urbenize~Lon, and the damLn& o~ rivers ~ stre~s are

uLdely reco~lz~ as herin8 the capacity ~o alter si~l~ic~tly ~ch ~he                    "

~hemal reSL~ of ~he receLvLn8 ~y of water and ~he bLoloBLcaI �~L~Les

~ntaLned ~here~n. £~ects u~n the rece~vLns syst~ can ~ subtle o~

profo~d, de~ndl~ u~n the extent of the depa:ture frm the ~ml

t~rature rest~ ~d the sensitivity of the resident biota. ~e

�~ce~ over the ~tentLal theme1 L~acts to Haryl~d’s fres~ater s~re~.

~ ~h u:~ s~omater ~o~ and ~he va~o~ Best H~aImn~

(BKP’s) ~1~ ~o: its control, provided ~he L~t~ ~o: tbLs stay.

It Ls the pu~st of this re~rt to provide the re.or with 8 br~d

ove~t~ of ~, or ~tentlal, general effects of t~rature re8~

~fAca=l~ on scre~ biota. Xn order =o acc~llsh ~hAs obJectAve a

the pr~nci~1 env~ro~n~al fsc~ors ~d var~o~ h~ acttv~t/~ wh~

influence ~he ~hemal r~K~ of s~rem. Psr~ ~o ~ves~Sa~ ~he ~eneral

~hem81 requ~r~ents of s~re~ b~o~a as well ~s ~he ~en~al b~olosical
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I. Environmental Influences on Stream Temperature

Distance From Source, Tol>ography and Riparian Vegetatk~

[t is well known that the temperature re¯ins of 8trees8 under natural

conditions Ls ¯reatly influenced by cl[na[e, end that temperature cha~ss
with distance from the source. In ¯eneral. water teaperature Increase8 In a

lon¯ltudina! fashion (Fl¯ure 1). Headwater stream, sire--order I-3. are

typically cooler than lar¯er ~ln streams and r~var8 (stree~ order ~ end

above). The significance of this takes on added meenin8 in llaht of

that approx/oately 85 Percent of the total sire-- oilenje in the

United Stag,, L" �o~prLsed b, he~ke,ter ,tr,,, (Kerr ’ Schloss,r. 1,,7).

2Therua! than¯as occurrin¯ downstre~n free the source are larpely deteroined

b~ neteorolo¯lcal �ondLt Lone. topography, riPerimt ve¯stetioe~.

hydrolo¯ical �ondLtLoem.

In hLa study of s~811 streams, llac~n (1958) observed that these

warned up and reached equLILbriuu withLn very short dLstancen fr~ their

sources This Ls due to the responsiveness of the relatively sul! volune of

water to both atmospheric variations and prevall~ local conditlo~s. Under                        "

annual temperature fluctuation r ns r              oan~ ¯ eater then 20 C (tfard & Sta~ford.

1~79) Da~ly or d~urnal fluctuations of 6°C are quake coamon during sumer

months and temperature variations as rea~ as I&°C hay¯                ¯ been reported (Ward
Stanford. 1979).

Headwater sires ere also subJe~t to the influence of local �o~ditiou                ~ ....
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Figure I

0
General Relationship Between Flow, Canopy Coverage, snd Water

LTemperature Versus Relative Distance from Source

-
k---- Heao’water streams ~ Mad. Sized

(heavily, Shaded)      Streams &         (ullshaded)
Sm~ I:l~rs

(NnJm~y Shaded)

and Temperature Stable Tempermres

i! [] = m~’-m .-
2 3 4 5 6 7 8 9 10 11 12

tam.

Stream O~ler
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II. General Impacts of Hun~n Activities on Stream Temperature and Biota

~e number and ~ype~ ~f h~an ac~v~Les ~n

s~re~ ~empera~ure and the resident biological c~nl~y are many, �~plex,
2

and ~enerally interrelated. G~ven the ~LaAted sco~ o~ the stay, major

esphasLs ~as necessarily placed u~n sumarlz~n8 temperature flnd~nss

relevan~ :e freshwater :lreaas presen:
¯ ~empt to facilitate re~der undersc~nd~ns’ a simplified graphical s~a~

of ~he Jeneral ~he~l impacts of ua:ershed perturbations has ~en included

as riaure 2. S~cLflc t~perature lnfo~atton is presented In this ~d the

roll--ins six settles.

Loss ~ V~tivo

~e ~eratAn8 influence of vegetation, particularly forest-t~

veaeta~Lon, on watershed micro-climate ~d s~re~ ~rature As widely

reco~zed. Trees shelter ~th tro~d and stre~ surface f~ the s~’8

rays, reduce e~nd vel~jties near the

eva~ra~Ave loss of water, In the 8~ way. r~par~ vegetation f~ctl~s as

~hemal ~ula~or for o~rea~. ~e re~val ~d/o~ ~dA~on
ripar~

vegetation ~ either ra/0o, l~er, or maLn~a~ s~re~ t~ratur~.

Several s~udLes have gh~ tha~ ~he partial ~d/or �~lete rmval of

rLparL~ vegetation alone hea~a~er stre~ ~ raise s~r water

~era~ures by ~ ~ch i0 6-11°C and �~ l~er

A°C (G~ay 8 Edd~ng~on, 1969; H~le~ 8 Fore,on, 1982;
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I~lein, 1979; Kerr & Schlossar, 1977). In addition, the re~ovsl of rLpsrian

Lvegetation c~ ~odify the Lnc[dent light rail~

As illustrated in Figure 2, the ~xliflcat|on of a strain’s light end

temperature rellme nay, dependLnl on the del~ee of crania a~ lt...

2¯en~ltlvlty, Pr~uce qualitative ~nd/or quantitative ch~e~ In the

b~olo~cal �~unlty. In addition to ~ss~ble chan~es ~n the

f~ base, ch4nles any also be felt at hlsher levels within the f~ chaln.

severe, It may ~�~ enerjetlcally i~sslble for sensitive 8~cles to

continue llvt~ In the Irel. Under this scenario, ¯ shift ~

~erately develo~ ~etersh~, trees ~ other natural ve~tatA~ are

1970; ~cPherson, 1990). Rainfall, which prevl~ly ~rcolat~ ~ the 8oil

to replenish gro~a~er supplies, is ~e~ly ~ve~ ~o

~ff. Natural drayage ae~or~ are alter~ or ~ently

throuO a variety of trade, ¢h~el~tl~ ~ stre~ ~los~e activltl~
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temperature o~ the rer.e~v~ng stream (Pluho~k|,

Storage Eff~ts of I~und~nts

~e extent to vh~ch art~fic~al lakes, ~nd~ and ~shes     ~y ~he

temperature re,Lee of 4 receiv~n~ stream LI pr~arlly

depth (whLch changes relatAve to the Ancients

the theme1 stratL~cat~on che~acterLstLcs of ~he ~a=~ty, ~ fhe

~he ran J regL~ lene:a ~ ly ~a I 1 under s Lx broad catejuf ~e8;

" /ncroas~ d/u~al ~sta~y;

* ~ncroas~ 80II~il

* S~r tem~rature depres8~;

* S~r t~rature elevstL~;

* WLnter t~rature cleverly; ~

~rature cycles (sl~er �o wa~ ~ the spr~s, sl~er to

~d ~cresse oh, se~onsl t~rature r~8. (wa~t ~a 8~r), rather t~

pr~uc~ se~onal che~l ~nst~cy ~ the receivi~
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~’oshell. 1980). Daily stre~ temperature fluctuations belo~ surface release

sh~ll~ ~nds or marshes ~end ~o amplif~ diurnal ~luc~ua~£ons. ~h@rsas d~e~r

~m~un~en[s a~enua~e daily ~empera~ure changes. Deep hy~lt~Aal release

reservoirs ~ypically pr~uce seasonal ~hemal �onstancy in the ~eLv~

s~re~ (w~n~er-wam and

~fica~on of ~he diurnal and seasonal

stre~ temperatures may no~ ~ jrea~ly ~lfied by
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III. Tmrature - Dissolved Oxygen Relationships

The role of rater temperature in Lnfluencinl various water quality

parameters and regulat~n~ biological �~~es �~no~ ~ overemphasized.

~ls Is particularly true ~th re~ard to d~ssolv~ oxygen, ~h~ch

absolutely essential for the existence of ell h£gher ~uat~� IA~e.

In Table 1, ~ Anverse relationship exAsts ~tween t~rature end the

capacity o~ ~ater to hold d~ssolved oxygen (~.e., as ~4ter t~rature

AN~_~IMUM DISSOLVED OXYGEN
~QNCENTRATION IN WATER

0
1~ 610 "
11.3

resptrat~, ~vLor, dLstrLbutLon, a~Srat~on, fe~ rate, 8r~h

s~¢eptibiltty, via ~¢ressed streas le~ls, to a wide variety of-

subst~ces. Ult~ately, if the reductl~ of d~ssolv~ ~g~ ~

extrm, death of the org~isa ~d ~rh~ps the entire aq~tic ~lty
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IV. 8~�:torla and Fungi                                                           L

Often overlooked, bac~erLa and fun~                    ¯       are the(tole~her ~lth
foundation u~n ~h~ch ~he aquatic ~ cheAn rests (Figure 3). ~acter~l end

~nl{ I~e prJslr{ly res~nlAble {or ~he dec~s{~{en e{ ~th Par={cula~e end

d~ssolved o~an~� aa~er~als presen~ ~n aquila{ lys~s. ~n addition,

bac:eria end ~unS~ �ontribute ~o ~he recyclin8 of ~nors~£� nu::len~s and,

vhe:e there ~x °rEsn~� ~11u~on presen~ ~o self’purification. ~ese

Particularly lea~ shredders and f~lter-feeders. ~e vast oaJorLty oE

b.�~.r,..rid ,.,, pr.s.n~ Ln .qu.~,. ,y.~...r..as.n,,.1 ,nd hi.l,

2
~nef/cJal. H~ever, ¯ ve~ em~l] a/nor/~y ere pe~ho8en~�, ceusLnj dLsease

Ln fish and other life fo~ (LncludLnj h~en8).

~e soneral ~le which bacteria and f~SL play in aquati� systm L8
reasonably ~ell ~derat~. Unfort~etely. relatively little infection Ls

~d f~ctL~ result~8 ~ ~he~l stress and ~he~l teS~
~e foll~ Ls ~ 8~ to 118t. by catejory, s~ of the

relst~ f~ ~, where ~ssLble. identify ~rtant

1~.

Wlb~ ~mr~tu~ and B~riel C~uni~

Valet ~ra~ure, no~ dlssolv~ oxygen, is consider~ ~o ~ the ~t
~ ....

X5
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Figure 3 --

Conceptual Food Chain for Freshwater Ecosystems
" 1

2

(2" �onsum, ra)

-2
Macminvortobrato$

Algae & Higher
; (1,Bacteria Fungi ~ ..
! decomposers of organic rn~er~aJ)

(1" Produc~on)
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¯ In temperate stream systems, fungi dominate the microbial biomasa durtn~
,j

the initial phases of processAn~ deciduous leaves. Sacter/a ck~Lna~e the
" F "
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V. Alg~                                                                       -

Eased on their Be.era! �oemunicy type. the algae of aquatic ecosystems ere

placed into one of two categories: 1) periphyton (alEae which ere attached

to rocks, wood or other bottom objects) and 2) phytoplEnkton (free.floatlnE

or swLmmLnE alese present In the water �olumn). Alone ¯ stream continuum,

periphyton ere �oemonly associated with headwater streams, whereas.

phytoplankton become generel|y more abundant as one p~o~oeds do~stream,

i from large streams to rLvers. TypLce|ly, periphyton are more abundant Ln

headwater streams because the relatively shallow depth of flow and lower

! overall turbLtLty of these streams allo~e ll|h~ to Penetrate all the way co

the bottom. Zn 1at|or turbid streams end rivers, PeriphFtoa ere often

restricted co shalloe, aarELn

General Tenmeratu~e and Light Requirements

LgEhC, water temperature, end flo~ are Jenerelly considered to be the

primary factors re~la~Ln8 ales1 communities (Patrick, 1977).

frashva~er elsie �~o~ sr~ ~ ve~ 1~ LLsh~ inSensibLes ~d spear ~o

~ ~hLbL~ by hL~ IL~: Ln:ensL~y (Wh/cford & Schemer, 1968).

Idd~, "eve~ s~cLes of al~Ee has a rinse o~ ~e~s~ure ~oler~ce,

is Jenerally fairly wide, ~d ¯ harrier ranks, ~ically near the u~r

of the ~oler~ce r~te ~ which op~Ln~ tr~h ~cursn (Patr/~, 197~).

The general temperature 8nd light requirements ~nd classification of the          o,       _j

major Eroups of freshwater elEee ere s~arLzed ~ FLare &.. ~ se~ ~              ~

20

R0057965



8unmiiy: General Temperature Ind Light Requirements and
Classification of Major Algal Groups

0     6 10 IS 20     2S     3O     35     4O

~teq~rotstion Temperalum(, G)

_Upper and lower temperature limits Meclum 1-19N ° S00-J000 Iool candes
lemperlure ranOe In whlch group is dominanI l~oh Uohl - )lO00 looi candles ¯

F-"Uwmal" Wa" wi~ Ion.s. 0enen~ ocxun~., Wqwl.m ~0. C

~-~-- i II                            I      I I                   --



_ V

Figure ~, oligothermal algae are cold~ater forms which 4re generally L

restricted to waters ranging between 0 and IS°C. ~esothermal algae inhabit

coo l-~rm temperature habitats between IS and ]O°C. The eutheraal algae,

which are characteristically warmwater foms. exhibit their greatest

abundance at temperatures ~ ~O°C.
-" 2

In general, diatoms dominate ¯t temperatures between 20-300C, green

do~inate between 30 and 35°C, and blue-green ¯lgae domes¯re lfl ~¯ters ¯ 35°�

(Patrick, 197~). It is else leportent to note that. inn oat atresas, dietsmJ

Ire the overall do.inane algal group. Rod, brown end yel|m~’sreen

typically comprise ¯ relatively s~l! portion of the atream sJgs!

Yellow-green algae are the dominant Io~ temperature Stoup (Whitford 6

Sch-qcher. 1968). They are nomelly restricted to cold stre~s snd/o~t~oro

present in warner e~reams, to v/nternonths.

The general temperature �lassificatio~ asd seasonal d/str~tm~loe o~ 10~

freshwater algae is presented in Appendix If. Other relevant

ecological findix/s are listed as follotm:

¯ According to P¯lae~ (1977), the toga! number of 81181 spelias present

eastern rivers is generally between 70and 1~0;

¯ Algae ere an Lmportent food item for many macroinvortobtJte~ and

However, b~h blue-green end yello~osreen ¯lsae are generally considered

to be a poor, unpalatable food source (largely due to Ihe press¯ca of

exterior slime coati¯K);
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Shock exposures to hl~h teJperatures (i.e., IE ~esperature rise is very

Llarge, IE exposure continues for several hours, or if temper.~ure ~s near

~h~ up~ toleran~s llslt or beyond) can have dsl~t~rious

ceuse de~th ;

2
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Figure

Thermal Requirements for the Mayfly Ephoron album
(modified from Tinsman & Maumr, 1974)

11me (mone~)

"--- - Required ternpera~,e, ~ex~e
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Althou8h in8estion rates are usually ~ree:er at hi&her temperatures,

assisilation rates are often l~er (Heiman and gnilh~, 197~); hencerates may ~ impaired. S~eeney (1978) observed ~hat ~ta~ILsa In the

nysph, ~sonychi4 bico]or~ doubled when ~empe~a~ure increased (r~ 12.2°C

~O.S°C, and ~ha~ increased respiration reduced ne~ ~r~th efficiency.

General Te~orature R~ui~a~

In ~ener41, water ~empo~e~ure8 8rea~er than 17°C have often

�onsidered to ~ e~ve ~he op~ln~ for ~ny s~oneflies,

cadd/sflles, end ~perature8 exceedLn8 21oC have ~en sb~n

severely ~t �ellarer orsaniums ¢GaufLn a~ NeCker, 1973;

S~anford, 1979; Freley, 1979). ~ seen Ln Fl~re 6, 8t~eflien are

Stoup) ~he least t~rature tolerant, end are senerally reu~rLct~

cold-�~1 flwA~ wa~ers. Conversely, dra~flJes a~ de~elflAee

8enerall~ ass~la~ vl~h vJ~r s~rea~ and/or lake8 e~ ~nd8. He~flAe8

and ¢JddAjfllej. is well as Olp~era (fliej i mfdaee), d~splay ¢o~lderable

adap~Avl~y ~d have sucCessfully fnvaded all ~hree of ~he ~Jor aqua~=

habitats depict~ ~n Ffaure 6.

~e ~ or ~~ up~r I~aA~An8 ~a~er ~mra~ures for var~

of aqua~Ac ~ec~ la~ae are IAs~ed An Wp~nd~ XI1. Xn a~A~. a

of s~ of the f~ of ~he ~ ~em~ra~ure requArmn~s ~d effects

~pera~ure reK~ al~era~A~ are presented ~ fo11~:

Gauf~ ~d NeCker (1973) rec~nd~ that ~ order ~ ~ta~
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aquatic insects. Zn all X~kel~h~. ~hese early e~r~ers ~lll also

physically smaller In s~ze. ln~ec~s ~h~ch emerat ~ ~a~ly In ~he season

may be k~lled or inactivated by I~ ~mbient air/~round

Respiration in ~e aquatic insect larvae is highly sensLtLve ~o

short -te~ increases and decreases in t~rnture.    ~ncreas~

tespLratLon ta~es, caused by hL~her t~ratures; [educe net

¯ The relationship be~ueen e~8 production and female dry velah~

8enarally ILnear ~’or most aquatic insects. Thus. ~ny factor whie.h

reducea adult body sL,e a(feCtl recruitment and the �ompetitive ability

of the aubpopulation; and

~ ¯ At both hi,h ~nd lou strata teeperature extremes food 8tora8e u~ed for

~
eU foru~tion may not be accumulated in 8ufficien~ quant/tie8.

Thermal Shock Effects

L~ltod dsl;e suuesta th,t aquatic insects are adversely a~fec~od by

exposure t@ h£Sh shock teaperaturas which approach their upper lethal

It also appears that ~hezlal shocks may possibly /n~erfere uith the normal
molcLn~ process and hence, may neKacLvely affect Lnsect 8~h and lone-term

sur3vLvabL1Lr.y. & brief summery of the thermal shock a~udy

conducted on ~o representative ceddLsflLes and one mayfly species, are
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Figure 7 - V
Thermal Requirements of the Carp, Cyprinu$ Carpio,

- 0
and Brown Trout, Salmo truttl ¯

L(modified from Elliot, 1981) v _

11- Requirements based on laboratory study msultl.

r-
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One of the best kno~m examples of temperature as an ~zd~Abitlns-type stress
is its effec~ on feedL~ activity. As illustrated by Figure 7.. fish

37
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It is also noted that the rata for heat exchanta                     foris usually hlshar
warmin8 than for coolin,, at leas~ in lar~er fish (Hoar & Randall. 1971).

Mos~ of ~he hea~ ~ransfer In ~lsh ~cur$ by conduction dirsc~ly ~hroush ~he

~y wall. Hea~ ~ransfer throu8h ~h@ ~llls accounts for only s~ 10-30

percen~ of the ~otal hea~ exchange ~�~eea Elsh and-~he surroundln
(£111o~. ~n Pickerlnl’

Themal Char~teristi¢s ~ Ma~land F~shwa~p Fish �~uni~

W’~’r t’~r’~ur" ’o,’~h.r -/th th. vol__ o, fl....t.r qu.l,~, ~
~icel or structural habL~a~ ~re the ~Jor factors uh/ch do~em/ne �~ fish

~n/cy characteristics of 8~re~.

Jsneral t~peri~ure requ/rmnts for

r~uLr~nt da~ for 63 s~cles of fish

Hi,land fres~icer s~rem Ls presente~

the �~parison of t~rature r~uir~t8 ~tween representitLve ~h

Wl~h only ~ or ~ ~abls excep~i~, natural

~i~les ~ 8a~l~d ere S~erally res~rict~ �o hi~er altl~e ~/or

sprln8-fed s~rea~ of the KP~lachl~

~s~lase ~ ~hese strata Is often hishly variable, ~ t~i~ill? ~�l~

one or ~re s~cies of trout (br~k, b~ ~d/or ral~).
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Figure ~

General Temperature Requirements of Maryland Fmshw~ler Fish
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I sculpins, end several minno~ species. Cold,seer fish generally spe~n when

Llie ~ater &emPeratures &r~ less than IO°C. ~ax~mum s~er

I’ centimeter stre~s are normally less then 21°C (~inier, ~n Kr~holz. 1~81)

~ ¯

~
pur~ses of thLs study, �~l~ater ~reams ~LII be de~Lned as those ~hLch are

;t ~eneral]y t~ v4~ ~o sup~r~ ~rout on 4 Year-round basle, ye~ ~ �~l to

~ sup~rt 4 dLverse va~a~er ~Lsh �~unL~y.

~Yp~ca~ly d~/na:ed by ale--s a~ Lnc~es
reprosenta~

8pecLes of darters, end suckers. ~rjer �~lwater etrem often ~nclude

sne~l~u~h bass. as veil as s~ ~a~ater fish s~c/es. In 8eneral,

�~lvater fish s~ when water t~pere~ures are over 100¢. H~l~ s~r               2

water ~rstures in �~lvacer scre~s ere senerally less th~ 27°C.

’~ Visiter fish ~L~ies ere ~s~ �~nly
~ 8ss~La~ v/~h larjer.

l~’srndLen~ scre~ ~/ch have
fl col~l~tr I~rem. vimi~er 8tree~ 8enerally open �~her a-c/el

~

diversity ~d 8up~ latter, overall n~rs
;~ oz ~tsh (Sheikh, 1960). ~e

~Lcal wa~a~er 8~re~ fLsh assemblase

~Lsh ~d ~fLsh 8~c/es. ~ veil as. oL~s. ~s~ va~acer fish sp~
when wa~er t~ratures are over I~°~

~s~ ~h ~rLc~ va~a~er s~re~s seld~ ~ceed 33-35°C

43
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Flgure 9

Predicted Percent of Flsh Species Lost In
Cold and Warmwater River Systems Versus Water

Temperature Increasee (from Bush et al., 1974)

Coldwiler ~trelm

/
20               jX          wirmwlter Itreim

12     18    24    30    36

Tempreltum (, C)

II
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VIII. Trout and Thermal Stress

Detailed tnform~.ion on the temperature requ~reemnts for brook, brown end

ra~n~ ~rou~ ~s presented ~n Appendix ~V. ~hou~ question, ~hese ~hree ~ 2
species are ~he ~s~ ~m~rtan: coldwa~er fish ~4bl~inJ Haryl~d s~reams.

Of ~he three, only the br~k trout Is ~ruly natl~ to eastern ~rth ~ric8.



0
0



,~4ny of the sublethal e[feccs of thermal s~ress have already been

d~scussed. Vhen Che~ally stressed, the bl~ cortisol

le~’e~s ~n ~rout be~e elevated. Chroni� �or~sol elevation ~upPres~es

of ~he endocrine Pr~esses con~roll~nS sexual ~ura~lon~

reduced ~nad size ~n ~h sexes (Pfckertnj. 1989).

¢or~sol levels ac~ as an 1munosuppressan~; ~hereby~

~n~eccLon by ¢~n ~gal and becterL~J pathojen8.

£nctoased ~rtalLty ~r~ dLsoaso8 such 48 saprole~14 ~nfectJ~,

fur~culosis, and bacterial ~ln-rot (Picker/ns. 1909).

48
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DEFINITION OF TERMS AND ABBREVIATIONS

Teml~eretu~e classification (a~ter Hok~son, 1977):

Age O~ SiZe:
2

~rvae - C~ /nclude fry l~41e, 8vLmL~ L8 ~le~e~                        ,,

YOY - Yo~-o~-yesr
Juvenile . older th~ youns.o~.ye4:~ bu: not

~ult - Sexvally

Tmra~: ¯

othe~se ~dlc4~ed ~ the t~le).Pte~er:~ t~.. Te~erature Preferred by

spec~ns, for 4 S~ven 8ccl~e/~

spec~ens uere obse~ed ~ ~he fLeld.

nomsl.l~ta~ ~�:£o~ ~/or

UZLT - ~pper ~cLp/ent lethal

of tested

eesced spec~ens.
~ - F~al pre~erend~: t~ra~ ~

vhLcb fLsh �onzre~ate ~ ~ ~te                          ,’
~perature

¯ - Dace fr~ fAeld s:~y.

7-D ~ - Seven day upper lethal
~T - ~pper lethal re.erasure: le~l                              k
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1959 Cllnatoleqical Data - Glenaent, HD Weather

Day ll~ To~p. llr Tonp. ~toc~plt~t/onNax. (F) NLn. (F) (Ln.)
19 84 53 0.0020 84 57 0.0131 |0 56 0.00~3 80 53 0.00~3 70 60 1.0424 69 56 0.03aS 04 53 0.0026 87 63 0.00

~8 71 SO 0.0030 78 47 0.0030 84 58 0.0031 86 SS 0.0l
1 ~1 6~ o.ooa 87 67 0.003 8S i3 0.004 84 67 0.00S 01 6# 1.03~ 7~ 64 0.457 69 61 1.328 79 61 0,00
10 7~ 63 0.0011 74 55 0.0013 76 $3 0.0313 78 68 0.0124 84 63 0.4315 04 67 0.1916 83 68 0.1327 76 64 0.2118 80 60 0.011~ 83 64 0.0030 78 66 0.4022 83 60 0.3323 83 69 2.2323 80 70 0.26

aS 84 66 0.00
27 90 70 0.0028 79 70 0.0229 74 58 0.0030 76 53 0.00
1 84 $4 0.002 86 60 0.003 83 66 0.004 78 70 1.50
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AppendLx D: 1959 Climatological Data - Glen~ont. HD Weather

~onCh Day A~r Tamp. ALr Tamp.
Nax. (F) HLn. (r) (Ln.)

33 87 68 0.0133 90 73 0.0324 77 65 0.00’ 35 $0 60 0.0036 77 53 0.00; 27 $0 51 0.00~ 30 $S 69 0.00~ 3g $6 70 0.00’ 30 07 64 0.0231 $3 ST 0.00
9 1 07 61 0.032 03 61 0.003 ?$ S4 0.004 7~ S3 0.00S 7S SS 0,00S 75 01 0.00? 78 60 0.008 |0 58 0.00, 9 07 ~3 0.00! 10 90 67 0.0021 $? 69 0.00

13 77 67 0.1514 80 70 0.0015 7i 66 0.0016 71 65 1.0617 ?S 59 O. 1518 70 5G O. O019 65 60 0.4330 7S 63 0.7S31 85 73 0.0333 84 73 0.3833 79 47 0.3824 59 41 0.0035 64 ~0 0.3S36 68 53 0.8027 59 43 0.0038 67 38 0.0029 "14 47 0.0030 67 SS 0.00
10 1 65 54 0.723 70 61 0.433 73 50 0.004 59 41 0.00S 67 43 0.006 71 49 0.037 6s 4~ 0.0~
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PERVORMANCE MEASURES FOR
THE NATIONAL CSO CONTROL PROGRAM



The stud), was designed 1o max~ize the number o1" participants involved and the mount
of input received from pa~es having a substantial interest in CSO control. A Work
Group formed by AMSA consisting of representatives from ~h~ major stakeholders
involved in the CSO Poigy developmcn| guided the study elements, developed and
apphed selection criteria, and made all of the final recommendations. Sel~mte Focus
Group meetings targeted at CSO communiti~.s, environmen~ groups, and slate
federal permitting authorities were used to obtain additional ide, ts ~ to hear concerns
related to CSO control ~nd performance measures. Reid interviews wilh CSO
communities were utili~d to determine the applicability and usefulness of performance
mea, sums. Work Group discussions ~ deliberations resulled in [he fu~l ~k’�l, ion of
recommen~d performance ~ ~nd production of this documeaL

STUDY FINDINGS

in addition to recommending performance measures for CSO convol, Ihe Work Group
developed ¯ summary of observations regarding CSO control and the selection o1"
performance measures. These observations and Ihe recommended performance measures
~e deseribed separately below.

~l,~Ig_~tDl~: Ufoan waters ate very complex. C$0 diseh~ ~e one of mmy
sources of pollution that contribute to water quality and other cnvironmenlal pmblen~
Other sources include storm water, septg systems, upstream nonpoin! source pollution
and agricultural runoff, municipal and industrial wastewater, atmospheric deposition, and
contaminated bottom sediments, in order to place the CSO performance tncasures into
context, several basic principles were u.~d to guide their development:

¯ Performance measures in this study are pt~narily for local use by
communities.

¯ CSSs and the impacts of CSO discharges are very site specific. CSO control is
expensive and la~ely dependent on local funding. Difficul! choices have to
made by C$O communities. Performance measures provide a means to guide
management activities and to track results.

¯ A menu-tike framework provides CSO communities with the opportunity to select
appropriate performance measures to match locally defined objectives.

¯ Some performance measures have value at the watershed level where multiple
so~rces impact water quality and environmenta] conditions.

¯ Some performance measures have value for U’acking tbe programmatic
effectiveness of C$0 control programs a~ the national of slate levels.

¯ Dala for some performance measures are more appropriately gathered by agencies
o~her than local govemrnent~
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Categories of Performance Me~,n-~: The potential performance measures consklen~ by
the Work Group f~ll into four cate~ori~ These axe:

¯ Administrative Measun~
¯               ¯ End-of.Pipe Me, asut~s.

¯ Receiving Water Measure~
¯ Ecological, Human Health and Resource Use

" 2~ The Work Group recognized the need to klentify e~vironmental measm~ that �onnected
program activities and dollars spent on environmental infrastructure with me, astwable
improvements in water quaJity, habitat and the bencrR’ial u.~ of R~ceiving waleB. The
difftculty of isolating CSO impacts in complex urban waters m:eiving pollulants Dora

,~ many sources was also recognized. The complexity of urban waters makes it difftcult to

¯ w use the results of ambient or ecologir~ monitmng Io reliably establish cause and effect
relationships between CSOs and envUonmen~l conditions. Therefore, the Work Group
observed that the four categories encompassed ¯ sufficiently broad range of perfonnan~
measures from which CSO communities ~uld make selections based upon local need~.

I 1~: It was ob~rved thai CSO discharges can �ontribul¢ to monallainmenl
~I of designated uses in urban waters. However. nonauainmen! is often not dependent oa ¯

single source. Instead. multiple sources an: usually responsible. The Work Group
ob~rved that environmental rrumagemen! dit~ted ¯1 the attainment of designated uses in

q" urban receiving waters is more likely Io be successful if all pollution sources are ~ ~-"
" in the context of ¯ watershed apWoach. qI Locally Defined Ob_iective~: The Work Group ~�ognized the site specir~: nalut~ of (::SO

control and potential opportunities to focus o~ locally defined objectives and anticipaled
tt benefits that go beyond regulatory requirements. For example, water bodies avoided by
I the public before CSO controls were implemented are transformed into popular

u greenways; water-based recreauon activity increa~s: blighted urban waterfronts become

~ valuable sites for residential or �omme~-ial redevelopment. In these and other examples,
elimination of odors or nuisances and improvement of water quality and habitat enhance
the desirability of the water and shoreline for public use a~d enjoyment. Rcgulatory
requirements can help to create the conditions for increased recreational and economic
acuvity. The quantification of performance measures for locally del’med objectives is ¯
valuable way to track benefits associated ~,ith CSO control.

Watershed Approach: Because of the broad variety of pollution sources affecting urban
¯ waters, the Work Group found that CSO control should be viewed in the context of
¯ watershed managemenL In particular, many of the receiving water, human health.

ecological and resource use measures quantify impacts or effects that are often governed
by sources beyond CSOs. Further. the importance of the watershed approach is clearly

AMSA: Perfor~ce Me~.~e~ for ti~
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recognized in fl~ CSO Policy whet= it is r~ted ~
L

~"’Pe~g aunties ~e encouraged ~ ~’~uate water ~t~ ~o~] -

ot~er point and aonpoint souse a~v~es."

~ ~gnifi~ of ~ ~~e of ~ wa~ n~h, ~ W~ Group ~

2~ff~e ~r~ ~at we~ ~u~ly sm~e
a wa~ ~

AMSA: Perfoem~lce l$1e~stwes for tke Nat~mu~l CSO ~ Pt~grlm                       ~
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i~ INTRODUCTION

l.I BACKGROUND AND PURPOSE

The National Combined Sewer Overflow (CSO) Control Policy (the CSO Policy) w~
signed by Carol Browner. the Administrator of the U.S. Eavironmenlal Protection P4e~7
(EPA). on April 8. 1994 (EPA, 1994). This si~ning culminated ¯ lengthy process of pulley
developmen~ and negotiation among CSO communi~s. EPA, the stale& and
environmcn~! groups. Based upon the National Pollution Discharge Elimination System

~ES), the CSO Policy establishej ¯ con.~st~n~ national al~w~ach for conlroIlin8

Hi~hli~hts of the CSO Policy are its ~o~nition of the stte.~ecific ¯mute of mmbined
sewer systems (CSSs), and the variability of receivinS water ~ditlot~ and impact~. The
CSO Policy also provides flexibility Io CSO communities ~o thal control programs can be
developed to [it local necds. In addition, the CSO Policy also ~eco~nizes the �o~ burden
to ~ ¢ommunitk~, and it allows for ~ased impkn~n~tion of ~ont~2.s.

(~onsistency wilhin the CSO Policy is established by nxluirements for all CSO
communities to implement Nine Minimum Controls (NMCs}. The NMCs are technology.
based controls tha! can be used Io ¯bale CSO problems without extensive engineering
sludie~ or substantial construction ¢os~s. The NMCs place emphasis on maintenance ~
,proper operation of the CSS to ensure maximum use of the colleclion ayslem and
’ tw.atmont capacity of the publicly owned treatment works (POTWs). Coasistoncy is also
established by n:quiring CSO communities to develop �Oml~hensive long-term conlrol
plans (LTCPs) tailored to site-specific conditions. The development of LTC’Ps is ¯
comprehensive effort that leads to the identification and implementation of technically
feasible, effective and affordable controh.

Building upon the CSO Policy and associated guidance from EPA and the states, CSO
communitie~ ~re in varying stages of implementing the NMCs and developing LTCI~.
Large inyestments in time and money are being directed toward CSO control across the
nation. It is widely recognized that measuring and tracking the success of CSO control is
necessary, in particular, there is a need to identify and quantify environmental benefits
associated with CSO control efforts so tha: rate payers, elec~d officials and the public at
large will he able to assess the investment in CSO control and anticipu~l benefits.

Tke purpose of Mb report ~ ~o describe a series of performance measures ~ are
reconunended for use by utilities and local government agencies to tn~k improeemestsasd benef~s associated wilh CSO control

These performance measures were developed in a study spoasor~ by AMSA (the
Association of Metropolitan Sewerage Agencies) and supported under a cooperative
agreement with EPA. A Work Group representative of the major stakdholde~
instrumental m developing the CSO Policy carried out the assessment of performance

AMSA: Perform~c¢ Me-cm.eg for t&e Natimml CSO C~trol Progrm~                     P~g¢ I-!
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measures. The stakeholders irgluded utilities and local government agencies responsible
for operating ~SSs (referred to as CSO communities), non-governmental environmental
advocacy groups, and federal and state NPDES permitting ~uthorities. The report b          _
organized as follows:

Section 1.0: Introduction. _ ,,~
Section 2.0: Description of Study Methodology,
Section :~.0: Study Finding~
Section 4.0: Recommendations for Implementation.
Section ~.0: Relationship to Other National Programs.

The remainder of thL,~ section provides additional background on the CSO Policy and         "-
perform~uge m e,a,uu~

...
1,2 KEY PRINCIPLES AND £XPECTATION$ OF THE CSO POLICY

"
The CSO Policy contains four key principles intended to ensure that CSO conc, ols ar=         ,-
�o,t-effective and meet the requirements of the Clean Water Act (C’WA) of 19"/2 and
~mendmcnt~ These ~:

¯ Provide clear level~ of control that would be presumed to meet appropriate health
and environmental objectives.

¯ Provide sufl’gient flexibility to CSO communities, especially those that are
-financially disadvantaged, to consider the site-specific natu~ of CSO~ and to ..

determine the most cost-effective means of reducing pollutants and meeting CWA
objecti~..s and mqu~ments.

¯ Allow a phased approach for implementation of C~SO controls considering a

¯ Review and revise, as appropriate, water quality standards and their
implementation procedures when developing LTCPs to reflect the site-spech"~: wet
weather impacts of CSO~

The CSO Policy also clearly defines expectations for l~rmittees, state water quality                  .
standards authorities, and other NPDES permitting and enforcement authorities. These
expectations include:

¯ Permittees should implement the NMCs as soon as practk:al, but no later than
January I, 1997.

¯ Permittees should give priority to sensitive areas.
¯ Permittees should develop LTCP~.
¯ State water quality standards authorities should review and revise, as appropriate,

s~te water quality s~andards during the (::SO long-term planning p~
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1.2.1 Nine Minimum Controls

The NMCs tha~ zre ~o be implemented and docun~nted by all C$0 �ommunRies by
January 1. 1997 are described briefly in Table i.I. The selection and implementalk)fl of
control measun:s should be based upon site-slx’cific conditions and �Itaracleri~ of the
CSS. Documentation of the NMCs may include operation and maing’nanc= plans, revised
sewer use ordinances for indusu’ial users, sewer system inspecliou mpom,
infdzrationrmflow szudics, pollution prcvcntion pmsrams, public aotilicalioa plaas, and
raci.ty pbms,

I.Z.2 ~ Term Coalrel l’bma

The LT(:P is ¯ comprehensive plan that recogniw.s the site-specific nature of CSOs md
tlgi~ impacts on receiving waters. The long term planning approach consists of four major
elements: system chantcterization; development and evaluation of altemaUves: selection
and implementation ot" controls; and compliance monilodng. A primary objective of
LTCP is to develop and evaluate ¯ reasonable range of (:SO control ~it~mativea ~
[o rn~et water quality standm’ds, including attainment and protection of designated uses (at
CSO-impacl~d n:~eiving waters. The C~O Policy allows IkxibiUty in ~lowing ¯
community to selec! conu’ols Iha! are cost-effective and tailored to meet local conditions.

Two gon~ral approaches Io attainment of water quality standards ate r~,’ognised in the
CSO Policy. These ate the "demonstration" approach and the "pte.sumpdon
Both approaches provide (:SO communJti~ with targets for conm)ls ~hat ~�ldeve
compliaoc¢ w~th the CWA, par~cularly the protection of designated uses. Under
"demonstration" approach, w~ter qua~ty modeling or other tools ~ used to
that predi¢led (:SO d~sehar~es r~ulting from ~he LTCP would be sufficiem to ¯~ warn
quaJJty standards. The "’presumption’" approach is ba.~d upon Ih~ premise thai ¯ LT~P
tha! meets certain minimum defir~d pcrforman~ criteria in ~rms or exlx’c~d frequency of
overflow or pcrecn! capture of the (:$C) pollu~an! load would be presumed ~o provide
adequate level of conb-ol to meet the water quality-based requirements of the CWA.

CSO �ommunities a~ encouraged to meet and coordinate frequently with stat¢ wal=r
quality standards authorities and NPDES permitting authorities, and Io engage the gon~ral
public m the planning process through public participation activities. In particular, the
development of goals, the evaluation of aliematives, and the consideration of the local
financial impacts of the LTCP should be a �ollaborative effort among all of the
participating interests. The development of l~rformance measures or other measures of
success to quamify environmental improvements and benefits related to CSO control is
also a major element of the LTCP. Because of the size-specific nature of CSSs and CSO
impacts, a su’ong linkage between performance measures and locally clef’meal objectives is

AMSA: Performance Measure, for t~e
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9. Monitoring to effectively characterize CSO impacts and the efllcacy of CSO
controls. TI~ control involves visual inspections and other s~mple methods to determine
the occurrence and apparent impact~ of CSOs.
Source: C’SO~: Guidanc~ for" Nine Minimum Contxols. E~A 1995b.

AMSA : Performoace Mens~.’e~ for eke National CSO C~atrtd Progem~ Pagt 1.4
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.., 1.2.3 Guidance Documents L

EPA has developed a series of guidance documents to assist CSO �ommuniti~ and
NPDES authorities with interpretation of the CSO Policy and its implementation. These
guidance documents provide spo,:if~ information on the NMCs, the development of
LTCPs. and other technical, financial and permitting ~ A list of guidance documents
is as follows:

Co~ed Sewer Oveq~ows . Guid, mce for L,oag Term Controt P/me (EPA, 199~t)
Co~nedSewer Overflows. Guidaace for Nine Mminmm Co~troh (EPA. 1995b)
Combined Sewer Overflows. Guidance for Screening and Ranking (EPA, 199~,~
Com~ned Sewer Overflows. Guidance for Famding Options (EPA, 1995d)
~ned Sewer Ove~s . Guida~ce lor Petit Wr~ter~ (EPA, 199~e)

(~omplete I~fetences age provided in Section 6.0 These documents ate available front the
EPA OITge of Water’s Document Center. or through EPA’s PIPES ekgttonk: bulletin
board (BBS). The mockm BBS number is (703) 749-9216. The World Wide Web

1.~ PERFORMANCE MF, A~URI~

EPA has established five strategic goals focused on water re,c~urces. The~ are the
pro~tion and enhancement of publg health: the protection and enhancement of
ecosystems: the aualnment of uses designated by states and ~ibes; the improvement ot
ambient conditions; and the reduction in pollutant Ioadings. Ad~g CSOs on a
consistent basgs gross the nation is one of several programs intended to achieve these

In order to assess the progress and success of individual programs such as the CSO
control program, or the cumulative effect of multiple programs on a watershed basis, it is
important to compare the quality of the environment and chan~ over time with a ~eg
chosen set of performance measures. Traditionally, simple quantitative or administrative
measures of program activities were used extensively for this ptu’pose. These include
measures such as the humor of permits issued, the number of controls implemented, and
other ~ of an administrative nature, it has become increasingly clear in recent
y~ars that envitonmen~ measures ase also very important as they explain more about the
health and condiUon of the water bodies themselves, and the designated uses of water
bodies that management progr~s are trying to protect Toward this end. environmen~
measures provide a means to quantify and track the chemical, physical and biological
integrity of the nation’s waters.



1.4 POTENTIAl. US£RS OF’ P£RFO~NC£ MEASURES

Performance measures provide a m,.-d~um for the quantification and documentation of lhe
results and effectiveness of CSO conuol ~ffons, The), can be used Io measure and report
progress ~owanl ~chieving goals and objectives, and ~hey can be insm~men~ in gukling
rnana~emen! ~,’tiviUes. A clear undersu~nding of lhe objectives of CSO control
level of govemmenz i~ necessary i~ pcrformance mcasu~.s ~ to be implememed
�ffcctivrJy.

At the local level, performance measures can be used by CSO communitiex I~ measure and
report progress in achieving locagy del’med goals and objectives, Performance measu~
can also Ix: used ~o ~uid~ managcmcn! activiUcs, ~ ~o �ommunicale environmenlal
improvemcn! and chan~e to me payers, elec~d officials and [he public at large, Return
on inve.smten! is ~n impomn[ consideration, CSO �ommuniUe~ are making subslantlal
invesunents in CSO �ontrol. Performance measun~s provide ¯ means ~o ~’ack
cnvironmentaJ benefits ~ha~ �~n be n~la~ed back ~o ~he in~..~menl.

A~ [he stale level, l~rfonn~nce measur~ csn be used by re.source and NPDES permitting
aulhorities zo track compliance and implemenlation, and to quantify change in
environmen~ conditions. Stale objectives and the state permitting strategy will need
be consistent with n~ommcnded pcrforman~e measures. Slatcwide coordination wi]]
improve the usefulness of performance rneasures in that information for select measures
can be Iracked and aggregated on ¯ watershed or statewidc basis,

These ~ to track the overall status of programma~ p.-quircments; {o track the
effectiveness of �onu’ols; and to track rca] improvcmen~ in the environment on regional
and national levels. As noted by the Government Accounting Offk:e (OAO), "in order to
manage for environmental results, EPA necds measures both of the nature and level of
own activities, and of the effects of current levels of pollulJon and conlamination on
people and ~e environmenz" (GAO, 1988).

R0058164



V
- O
--

2.0 STUDY METHODOLOGY
L

2.10V£RVIEW

The study was designed to maximize the number of participants involved and the amount
of input received from parties having a subsutntial interest in CSO control. A Wed~
Group formed by AMSA consisting of repre.~ntatives from the major
revolved in the CSO Polgy development guided the study and made all of the final

’ recommendations. Separale Focus Group meetings ttrgeted at CSO commuaitiea.
.. environmental groups, and stale and federal permitting authoriti~ were meal to oblaia

. additional ideas and to he.tr concerns related to CSO control and performance ~
Field interviews with C.SO communities were utilized during the laler rages of Ihe ~ludy

... to determine the applgability and usefulness of performance measures. Work Group
¯ discussions and deliberations resulted in the final selection of recommended perfomzmge

, mea~mres and production of this documet~

+̄ 2.2 WORK GROUP

AMS~ convened a Work Group with eighteen mem~n to provide dixec~on and ~uidance
to the study. Each member of the Work Group had extensive experience with CSO
operations, wet weather issoes, and urban water quality. The Work Group held four
public meetings that were professionally facilitated.                 "

At its tint meeting in March, 1995. the Work Group received bdefiags from EPA off the
subjects of environmental indicators, wet weather programs, the CSO Policy. and the
lnlergovemmental Task Force on Monitoring Wa~r Quality. The Wo~ Group developed
four categories for performance measures. These were administrative measure& end-of.
pipe measures, receiving water measures, and a category encompassing ecological, huraan
health and resource use measure~ During a brainstorming session. ¯ first-cut preliminary
list of forty-eight p~rformance measures was identified (see Ap~ndix B). The Work
Group also provided direction for the convening of regional Focus Group meetings in
order to reach out to CSO communities, regulatory agencie~ envin~mentai interests and
the general public to obtain additional ideas on performance meastues for CSO control

At its second meeting in June. 1995. the Work Group reviewed the results of the Foc~
Group meetings and initiated a process to screen the lust-cut I~liminary list and other
suggestions received from the FocUS Groups. The selection crilerla used in the screening
process were as follows:

¯ Is the measure directly linked to CSOs?
¯ Is the measure quantifiable and "3rendable" (i.e.. can change be tracked over time)’~

.¯ Is ~ measure reasonable regarding the cost of data collection and analysis?
¯ is the measure objective?
* Is the measure flexible?

A.MSA: Perform~ce Memwres for tire ,¥at~mal CSO Coatrol Program                   P~Ee
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¯ Is the me.~sure useful in system management?
¯ Is the measure meaningful at the local, state and national level and to the public?
¯ Is the measure consistent aches related programs (e.g.. storm water,

Screening produced a shorter list of performance measures that were evaluated in
interviews with CSO ¢ommunitie~

At its third meetin~ in September. 1995. the Work Group reviewed the results of the fickl
interviews and /’realized ¯ set of recommended ~rformance measures and units
measuremenL The Work Group also discussed the organization of the final report and its

At its fourth and last meeting in November. 1995, the Work Group reviewed a Dra~ Final
Report and mad~ final changes and modifgations to the performance measures and other

~ FOCUS GROUP MEETINGS

During May and June, 1993, AMSA �onvened ¯ scrks of six Focus Group meetings to
review and refine the list of potential performance measures for CSO control Tluee
Focus Group meeting were held in Boxborough, MA. for New England-bi~,d CSO
communities. regulatory agency representatives, and environngntal interests. An
additional three Focus Group meetings were held in Fort Mitchell. KY. for Ohio River
Valley representatives for the same interest groups. The meetings were ¯ttendod by
approximately eighty-five par~ipants (see i~sting ~n Appendix A). Each p~t
brought a wenIth of experience and knowledge related to CSO systems. (~SO impucts and
CSO controls to the discussion of perform=nee measure~ All six locus Group meeting
were profe.~ona/ly facilitated and foUowod ¯ similar process:

, ¯ Participants developed and discussed an extensive ILst of potential performance
i measures, and related their �oncerns about CSO control and perfortnan~

¯ Participants voted to identify the most important performance measures.
¯ Participants ranked the lust-cut list of forty-eight performance measures developed

by the Work Group at its March meeting according to their rulative importance:
high, medium or low.

Several key performance measures were discussed at all of the Focus Group meetings and
were determined to be very important across all interest groups. These were:

¯ The frequency and volume of overflows (normalized for precipitation).
¯ Documented compl~nce (implementa, ion) with the NMCS-

A.~tSA: Perform¯tree .~ieas~res foe ~k¢
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¯ Use attainment (or use impa~’ment), as generally indicated by instream n~.asures of T
_ fecal �oSform and dissolved oxygen.

¯ Aesthetics, includin~ ¢onsidef~tion of waterfronts as an economic amenity.

Several key �oncepB that performance measures should incor]~orate were die.ted at
each Focus Group meeting. Because of their importance to the developmeat and
implementation of performance measures, these �oncep~ are highlighted below:.

- 2¯ * AU four of the categorie~ of performance mea~q~e~ (adminislrative; end-of-pipe;

-. n:ceivtng water, and ecological/human health and r~otu~ use measureJ) may
have ¯ role in trackln~ perfmmance and benefi~

"̄ * Use of performance measures at the local level should be linked to locally defined
-- objectives, and to site specific cenvol plato.

¯ I! may be very difftcult to determine CSO �omml benefits in urban watch affected
" by multiple ~ouwes including point ~ou~s. urban storm water, tanita~y tewer

., overflows (SSOs). septic systems, and ak,~culmral soun:cs,
.~ ¯ CSOcon~ol should be viewed in ~e �omext of wazrshed managemem.

¯ The presence of raw waste discharges to mban waters is unsettling reg&diess of
¯ ~ tnlpacls, arid there is a Cellain p~ct, ojrm~J )r~cwr associated with CSO �o,lrol.

Fecus Group rankings of the fuji-cut ~rformance mct~un~s m~ in Appendix B.

During August and September. 1995. field inzrvlewx were conducted in order to te~t the
appropriateness of performance measures in CSO communities of different size, at
difrenmt stages in planning and implementation, in different geographic a~eas, and with
diV.erent n~eiving water impacts, in order to do this. interviews were scheduled with
CSO managers. PGTW operators, public works s~ff involved in the maintenance and
operation of collection systems, lab~atory staff. CSO �onsultanl~. permit writers, and
environmental groups. A total of eighteen CSO communities and six regulatory and
environmental organizations participated in the field ial~rviews, All but one of the C$O

, �ommunitie~ (AUanta. GA) were v~s~ted in-person by one or mort: memhers of the study
m team. The participating CSO communities (grouped by population) and were:

¯ CSO Communities CSO Communities CSO Communities
-- Greater than 100.000 20.000 to 100.000

King County (Seattle), WA Portland. ME Mechanics Falls, ME
’ Monroe County. NY Evemt. WA Rockland, MEm Middlesex County, NJ Newark, OH Skowhegan, ME

Atlanta. GA Perth Amboy, NJ Bath, ME
Akron. OH New Brun.~wick, NJ Gardiner, ME

Sn. Portland. ME Anacortes‘.WA
Augusta, ME

AMSA: Perforam~ce Meanu, e~ /or ~he h’a~iemal C$0 C~ Pregmm                   Paffe
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Other participating agencies and organizations were:

Other A_een~ies and Or_eaniz~tior~
Maine Dep~lment of Envisonmental Protection
Washington Depagtment of Ecology
New Jersey Department of Environmen~ Protection and Energy
(~asco Bay National Estuary Program. Maine
O1~o Environmentnl Protection Agency
EPA Region X. Seattle. WA

The individuals repte,~ndng these agencies ate listed in Appendig A.

The field interviews focused on ¯ short list of twenty-six ggrformance me, asm~ screened
and identified by the Work Group at its second meeting. Two central questions were
asked for each performance measure at the interviews:

is the performance measure applicable in your systtm?

If applicable, what is your assessment of the measure as a ttseful and pra~.tical way to
track environmental improvement associated with ~-,$0 control?

The results of the interviews were quantified for each measure into ¯ composite
associated with h~gh, medium and low applicability. Where indicated as apptlcable,
results were also quanUfied for Ifigh. medium and low usefulne~. The results of the field
interviews reinforced the general findings of the Focus Groups. The results also ~nabi~l
the Work Group to separate tho,~ performance measures with broad ~oplicability from
those appfic~bie on ¯ site-specific basis. In addition, performance mcesuw~ that were
nem~y universally judged as "not applicable" and "not useful" were criminated from futlhe, r

2.5 REPORT PREPARATION

A Draft Wmal Report was prepared by the study ¢onsuitnnts ~1 dis~’ibuted to the Work
Group. AMSA st~ff, and select staff" at EPA for review. Review comments, suggestions
~nd ideas were submitted to the study consultants at the fourth Work Group meeting and
incorporated into a Revised Draft Final Report, The Final Study Report was approved for
publication and distribution by AMSA following ~nother round of review and comments
by the Work Group.

AMSA: Perfommace Mem~ fo~ t~e Natiomal CSO Comro~ Prugnsm                   Pagt 2-~
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3.0 STUDY FINDINGS
L

3.1 INTRODUCTION

-̄ The formulation of study findings by the Work Group was ~ upon ¯ broad variety of
information sources and dialog. The information, advice ~md recommendations ~ ¯t
the Focus Group meetings and field interviews were extremely valuable and

"- firsthand knowledge from dozens of CSO communities and receiving water ~ituatlofls. ",~
The Work Group ~o received bri~l-mgs from EPA staff on the N~cml Environmea~
Goals ProJect and the Office of Water Environmental Indicators Proj~cL In ¯ddibon, the

"" ,~udy �onsul~nL~ provided advice and suggestions in the ~reas of wa~r quality and ~he
¯ design, operation and nmnlcnance of CSSs. Finally, the Work Group d~w upon .~

�oll~ctive expehence of iL~ members in the administration and operation of public u~lities;
" permit writing; environmental ~&sessment; environmental advocacy; city mamgement; and

¯ the development of public policy. It was this experience base that envied the Work
Group to engage in technical ~d policy discussions and debate that led to the finalization
of recommendations.

The study findings are wesented in two subsections. The.~

¯ Observations: The observations are study fmding~ that are tmeful for
~ understanding CSO �ontrol and ~he selection of performance measures. Thig
,.. ,. subsection provides information on basic principles, the categories of perf~ ."

measures, designated uses, locally defined objectives, and cost con~demtiom.                        ’

measures are described in detail in this subsection. The description lndicatea wh~t
,4 the performance measure is tWing to track, units of measurement, and where its
m use might be appropriate. Examples and anecdotal information ate also included.

In addition, individual Profde Sheets provide ¯ brief overview for each
’ ’ performance measure. Profile Sheets cover applicabifity and use, advantages and
m disadvantages, p(xential data sources, probable reporting ¯gencies. cost of data

, ¯ collection, and other information in a consistent manner.

"~ 3.2 OBSERVATIONS

,. General observations and findings developed by the Work Group are as follows:

¯, 3.2.1 Basic Principles

Urban waters are typically very complex. CSO discharges ate one of many sources of
’’ pollution that contribute to imp¯bed or poor water quafity and other environmenud
" problems in urban waters. Other sources include storm water, failed septic systen~

,o upstream nonpoint source pollution and agricultural runoff, municipal and industrial

AMSA: Performaac¢ Mca~,o’~ for Ik¢ Naliosal CSO Coawol Program Page $-!
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wastewater, atmospheric deposition, and contaminated bottom sedimen~ In order to
place the CSO performance measures into context, several basic principles were =sed to
guide their development. These basic principles ate as follows:

Performance measures were developed in this study primarily for local use by (~SO

¯ CSSs ~ the ~mpact~ of CSO dis~har~.~ are very site spedf’~.. OJO
expensive and I~rgely dependent on Ioc~! funding. DitTgult cbok:~ have to be
made by CSO �ommuniti~’,. Performance measures provide ¯ means to guide
management ~ctivifies and to track

¯ A menu-like framework for performance measur~ provide~ CSO
with ¯ way in which to select perform~ge me~ures to

¯ Some perfo~n~:e me~,ur~ ~ve value at the w~..rs~-d level whe~ multipk
sources impact water quality and environmen~ conditions.

¯ Some performance measures ~ve value for tracking the programmatic
effectivene.~ of CSO �o~trol Wograms ¯t st~te or national

¯ Data for some performance measures are more appt~tely gathered by agencies
other than local government&

Group believed it will be important for readers to keep these basic Winciples inWork
mind as they r~vicw and �on~der tbe n~:ommended performance ~

The potential performance measures �onside,~l by the Work Group fell into four

¯ Administ~ve ~
¯ End-of-Pipe
¯ Receiving Water
¯ Ecological, Human Health and Resource Use Measures.

As shown in Figure 3-I, EPA recommends that preference be given to the use of data
from the categories confining receiving water, ecological, human health and resource use
measures (e.g., improvements in ambient water quality, increased numbers and dive~it~ of
aquatic ~ife, fewer beach closures, etc.). The~ preferred envimnmen~ measures p~vide
tangible, results-oriented data for measuring performance. In contrast, the use of ~
from the less preferred categories containing administrative and end-of-pipe measures
(e.g., number of permits issued, dollars spent, overflow volume, etc.) provides little
tangible evidence of environmen~ change and improvemenL Measures from within these
categories track the results of admimsu’ative activit~ and changes in loadings, but do not
directly address changes in ambient or envimmnental condi~ons.
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As background, designated tncs are water uses identified in state water quality s~tdards.
Designated uses can vary from one water body to th~ next, or from one reach to another
within wa~r of designab.’d uses include cold or warm water fL~h~ri~,
shclll’~h harvesting, public water supply, �ontacl recreation (ineludin~ swimming),
agricultural water, and navigation. As n:quircd under the CWA, designated uses nmst be
achieved and main~ine(L

Designated uses for water bodies are deu~rmincd by states or kibes. Rcgulalmy
authorities often reference designated uses and Ihe main~-nance of designated uses in
NPDES perrni~ As prescribed under Section 30~(b) of the CWA, states, kib~ and
other jurisdictions assess and reporl on the slalus of surface waters every two years in
State 305(b) Water Quality Assessment Reports. These assessmenls reporl on whether or
not designated uses arc being supported. They are ~merally based upon available
physical, che.mical and biological information as well as direct observation and pmfe.~onal
judg~nenL Varying degrees of use support are quantified on a state-wide basis in
categories such as fully supporting, fully supporting but threatened, partially supponin|,
and not supporting. A relative assessment of the cauxes of nonsupport of designated uses
is typically included in the 305(b) reports. Examples of causes include pesticides, metals,
nutrients, organic enrichment and pathogen indicators. Sources of water quality problems
that impact d~signated uses are ak~o asses,~d on a sute-wide basis. Sources can include
indusu’ial point sources, municipal point sources, C.v, Os, agriculture, construction, etc.

The Work Group recognized that CSO communit~s ~ benefit from coordination with
slate re..~mrce and regulatory agencies �oncerning d~ignated uses and tl~ reporting of use
support in state 305(b) reporl~ The Work Group also recognized that tbe C$O Policy
and other federal regulations provide sev~rsl options ff it appears that designated us~
water quality standards may not b~ appropriate for wet weather conditions. Thes~ include
review of water qualily standards a~l use attainability analysis. C$O �ommuniti~
NPDES permit~ng authoril~s, the states, and other s~akeholderx may n~ed to discuss this
issue in th~ formulation of LTCPs and in th~ d~velopment of wet weather programs on ¯
w¯tersh~l basis.

3.2.4 l,o~lly Defined Obl~ctiv~s

Them is a natural tendency in discussions of CSO control planning and implementation
emphasize regulatory requh’en~nts. The CSO Policy s|ates tha~ one of its main purposes
is "’m expedile compliance with the requirements of the C’WA" (C$O Policy. Section
I.A.). Auainment of designated uses through conu’oi of C$Os and other pollution sources
is related to compliance with C’WA mandates as reflected in state water quality standards.
In sho~ much of the locus in CSO control planning, and consequendy many of the
performance measures in this report, deal with federal or sta~e mandates.

This regulatory focus should not cause CSO Communities to lose sight of what the Work
Group called "’locally defined objectives." Many [x~k~ntially useful performance ~
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objecdves that are not fnandatedrelate to achievementof
permits. The distinction between n~gulatory ~’quwements and Ioc~y defined objectiv~
n~y not always be dem’. Nevertheless, it is a useful distinction for ~ officials
re.~oonsible for planning and implementing water quality imp~vement

- Work Group and Focu~ Group l~t~cipants repeatedly spoke of the site q~ific nature of
CSO control and offered exampl~s of the resulting benefits: water bodiex a~oided by th~
pubSc before controls were implemented are u’ansfonned into popular greenways; water.
based recreation activity increases: blighted urban waterfront arets become v-,duable sites
for residential or �omme~ial redevelopment. In these and other examplea, elimination of
odor~ or nui.~nc~ m~l improvement of water quality and habi~t enktnced the desitabifity
of the water and shoreline for Imblic use and enjoyment. O~npli~gg with regulatory
requin~ments belp~ to cre~tte tbe conditions fo~ inct, e.tsed recreational or et:onomic activity.

Achievement of locally defined o6jectives way be measured in terms of fishing, awimming
¯ .., or Ix~ting pe.rsou-day~; increased waterfront property vale: development and me of

shoreline trails: or other mez~u~.s of activity or economic vale. Regulafion.~ and
" �ont~n st,tndards that define ¯ level of water qu~ity sufficient to support designated

~ But permits do not ~ecify the level of an activity that should actu~ly t~ke place al~r

.., standards ate reel Objectives of this type, and performance ~ to document Ihcir
achievement, ate ¯ matter of local diser~.

There are two reasons for censidering performance ngasures n:lated to locally dcf’mnd
objective~ before and after impkmcnting (~SO controls. F’u~ identifying local objecttve~

--’ for CSO-impacted w¯ter bodies during the planning proce~ can produce better outcom~
¯ - If project objectives ate seen as broader than compliance with regulati~ns, opportunitiex

may be found for enhancing project benefits. For example, Iralis and thoreline
points can be designed in conjunction with CSO piping and control structurcr,. Waterfront
sites suitable for pubSc or private redevelopment can be acquired as p~gt of C’~O control

""
can understand and support ¯ goal of turning an urban sueam from an open sewer into ¯
scenic greenway. By formulating a vision for the future of receiving waters and adjacent
lands, and then measuring succ¢.~ io¢.~1 officials can as,sun: ~tep~ycrs that their money is
being spent wisely in the public intere.~.

3.2.$ Watershed Ap~

Because of the broad variety of pollution sources ~ffecfing ur~n waters, the Work Group
found that C$O control should be viewed in the context of watershed manngement. In
particular, many of the receiving water measures and ecological, human health and
resource use measures quantify impacts or effects that are often governed by sources
beyond CSOs. Attaining watcr quality standards and meeting designated uses in most
urban waters can only be ac.’=omphshed through a concerted effort to 5mit all sourc~ of
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Table 3-1 SUMMARY OF RECOMMENDED PERFORMANCE MEASUItES
FOR GENERAL USE AND NATIONAL TRAC~G~ °’~ ~ ............... --- - ,’ ’

’
Documented

Implcmcntation of NMCs
Status of LTCP

Shellfish Bed Closun~s
Fecal Coliform TrendBudgm Bemhic Organism Index

C$O Volume Flomables Trend Biological Diversity IndexCSO Volume in Sep.si~iv~ Sediment Oxygtm Demand Trend Be~ch ClosuresAreas Treml of lt4et~ in Bot~m Sedin~mR~’w.~ional ActivitiesDry Weather Overflows

IPollutant Load Red~ .~i~m
J BOD Load
[ TSS Load
[ Nuzrient Load
|Floazables
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As shown in Table 3-!, the recommended performance measures are arrayed in a menu-
like framework. This format is intended to present the performance measures in a manner
that encourages CSO �ommunities to select the most approwiate performance rneistues
to meet their needs, The LTCP and local knowledge of the CSS. receiving wate, t~. and
impacts should be used to guide CSO �ommunitie~ in the ~election of ¯ ~ of
performance measures that will demonstrate the results OfCSO cooli’oL

Many of the performance measures will not be appropriate for all CSO communities. For
example, tracking beach closures is not warranted where there age no beache& Similarly.

_            tracking nutrient load reduction may not be winanted in CSO �ommunities where the
nolriem load associated with CSO~ is not considered to be a problem. Common ~eme.
local �ondition~ and cost-effectiveness should drive the ~election of performance

- The relationship of the performance measures to the NM~ and the LTCP i~ pre~ented in
-~ a generalized manner in Table 3-2. As shown. ~everal of the NMC~ are given

~ iitellhm as individiud performaace measures. These ate waste reduction, floatable& and
dry weather overflows (DWOs}. These ~ might be useful oa a case.by.ca~e l~sts

,. for CSO �ommuniUes where special emphasis oa these �oatroh would be pmticul&ly
¯ _. valuable and �oesistent with the LT~P.

3.3.Z Tel:hnleal

The I~nary purpose of collecting data off performance me.t~e~ i~ to develop
information so that meaningful yet simple trend~ can be developed. The time period of
interest extends from baseline or We-control conditions to full implementation of the
LTCP. and beyond. Most of the performance measure~ require quantification on an

and trend Imilysis. Data collection should therefore be as consistent as possible

The collection and examination of rainfall data is a major element of sewer system
characterization. Rainfall data is also essemial to the operaUon and management of mint
CSSs, and an important component in the assessment of several performance measures.
With the exception of snowmelt condiuons, the occurrence of CSO events is directiy
related to the frequency, duration, intensity and magnitude of rainfaE. Changes in the
performance of the CSS ~ also be directly related to the variability of rainfall from year-
to-year. Therefore. several of the performance measm~ will require u3me
"normalization" in order to make the results comparable from one year to the nexc The
simplest method of normalization is to divide the results (e.g., number of overflow events
per year) by a normalization ratio calculated by dividing the annual rainfall received within
a given year by long term average annual rainfall. The normalization ratio in this approach
weights the results from one year to the next according to the annual rainfall or

ye~tr. Other more complex norr~.~ization methods based uponpl’,’cipitationtotal for each
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rainfall intensity, rainfall duration, or ¢onelations between other overflow and rainfall
char~teristics may be applied as appropriate.

A two-page summary for each performance measure is provided (see Table 3-~ for page
locations). This incluck~:

¯ A Description for each performance measure with ¯ general discussion about the
_, expected results for each measure, the conditions that are appropriate for i~ use.

and why the data is importanL Examples and anecdotal information from ~0
communities and federal and state pmgranu have been provided where available.

¯ A single-page Profile Sheet for each performance measure that pmvidea ¯ w, adily
available visual reference for managers that will be helpful in selection of the mo~l
appropriate performance measures. Each Profde Sheet contains ¯ definition of the

disadvantages, units of measurement, probabk reporting agency, potential ~
sources, cost of data collection, and ¯ reference for additional information.

A qualitative assessment of each performance mcssure with regard to the aluibutes listed
~low is also con~ncd in the Proi’de Sheets:

" ¯ Relationship to (30 discharge,,
¯ * Ability to be quantified for tm~ mmlysis.

" ¯ Usefulness relative to the cost of data collection.
_, ¯ Flexibility with respect to local objectives and �onditiona.

,.., ¯ Ability to be undet~tood by the general publk:.
¯ Relationship to environmental improvement.

, ~ ¯ Applicability in a watershed conlexk

Att~butes are rated as high. medium or low, The attributes are generally consistent with
the selection criteria applied by the Work Group to screen potential performance

The relative information provided on the cost of data collection and attributes are not
provided as conclusions, but are presented as general considerations to be used in the
comparison of performance measures,
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Table 3-3 Page Reference ~w Performance Memures

Documented :mplement~tion Of NIVW~ .............
° 3.14t~:

S~-~m of LT(~ ¯
3.16 toW~ae Reductioa
3-18 to

Wet Wemhcr Flow Bud~e~ .... 3-2O to 3-21

in SenslUve Areas                       3-24 m~

CSO Volume in Sensitive Areas
3-28 to

r Wealh~ Ov~llcmu 3.30 to 3.31
BOD Load

3.32 to
3.34 to:

Nutrient ~ 3-36 to

Dissolved Oxygem Trend
3-40 to 34 l

Sediment Oxygen Demand Tm~ 3-46 to,
Trend of Metals in Bottom Sediments

3-,18 to

Shellfish Bed Cio~an~ 3-50 to 3-5 IBenthic Organism Index
3-52 toBiological Diversity lndeg 3-54 to 3-55

Be~ ~ 3.56 to 3-57Recreational Activitiea 3-58 to 3-59
Comme~! Ac~v~t~s 3-60 to 3-6
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Status of Long.Term Control Plans (L TCPa)

This adminislnfive me.sum assesses how individual CSO communib~s and 8~oups
CSO communities ate progressing with regard to the development and implementmion of
LTCPs. As deschbed in the CSO Policy, thc nine elements of the LTCP ate:

I. Characterization, monitoring and modeling activities.
2. Public participation.
3. Consideration of we,drive ~
4. Evaluation of¯item¯rives.
5. CosVperform~g¢ �o~~
6. Operational plan
?. Maximization of trcatmen! a! the existing ~ for we! weather flow~.
8. Implementation schedule,,
9. Pus!-constngtion compliance moni!oring program.

A! the local level this me, asu~ is ¯ simple determination of the StalUS of the LTCP with
regard to the nine elements above �oveting the initiation of planning.
characterization, the evaluation of alternatives, and implementation. At the at¯re or
national level, this measure represents the cumulative number of CSO �ommunitiea with

.LTCPs. in developngnt, being implemenled, and compleled.

While this measu~ is not ¯ dbect measure of receiving water or environme~ re~ul~ it
nevertheless provides ¯ strong measure of progress in the development and
implementation of LTCPs focused on redtging the frequency and volume of C30s. It b
therefore recommended ~s ¯ performance measure that may be used for national tracldng
of activities and results related to CSO conu’oL

Example

I
" There are ! 17 CSO communities in New England. EPA Region

completed"LTCPs in development. 30 are implementing LTCPs. and l reportsthat38have]17 have
implementation.
so~ u.s. EPA itqioe L lk~ MA.

Perform¯act Meas~ for tke ?,~tmal CSO Co~roi Program Pag~ .~-i~ "" [
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CSO Performance Measure Profile Sheet
Status of Long-Term CSO

Control Plans    ,

Category: Administrative

Unlt~ ef Measurement:
The number of (:SO �ommunities with LTCPs in de~elopmenL Number of CSO �ommuniti~,
being implemented, and completed (# of CSO communities). For
C50 communities, ¯ description of the r~atus of the LTCP wouldProbable Reporting
be ¯ppropda~ CSO �ommunities and Fcda~S~a~

Regubtory A~ncks.
Applicability MKI U~e:
This performance me,sore is aPProl~¯~ for most CSO Potential D~a Source~:
¢ommunibes. LTCPs Ire im~nded to b¢ walu qualily-based ¯ Long Term Control Plans,
control plans that a~ lechnicdly fcasibk~, affordabi~ ~nd ¯ Implementation schedules.
¢onsis~nt with the CSO Policy. At the local I~vel this mcL~ur~
w~a have som~ value for elected officiab and ~ general public COSt of Data Collation:
¯s an indicaUon of the scums o~ required planning and Low. lnformalion should be
impkmentation. At the s~tte and federal leveh, the aggt~$ale available..
numb~s provide, snapsho~ or �omplian~ with l~ogrammalk

Advantages of Measure:
¯ PotentiaUy includes all or mos~ C’SO communities in the       Attrlbu~8:

impacts on receiving water~ analym
¯ LT~Ps provide a consistent way for state and federal * Usefulness ~ela~ve to ~e    ¯

¢os~ of data collectionagencies ~o Irack programmatic requ~ements.
* Flexibility with respect to ¯¯ No additional costs a~e requ~J to wack this measure, local ob~cLives and
conditions

Disadvenlag~s of Meesum: * Undersumdable to ~he
public¯ Not a measure of environmental w.suits. * Relationship to O
environmental
improvement

¯Watershed Context

For More Information:
U.S. EPA. 1995. CSOs: Guidance for Long-Term C,~trol Plan.

¯ High | Moderate O LowEPA 832-B-95-002.
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This administrative me¯sine provides ¯ quantification of the success of pollution
prevention and other activities in reducing the amount of solids and Iloatnbles enteftng the
CSS, Waste reduction is the volume of waste material prevented from cntta~ng tl~ CSS
from pollution prevention ~tivifes and cash basin cleaning. The units for this measure
are cubic yards, pounds or tons per year.

Pollution prevention activities include street sweeping, solid waste collection. ~cycling.
product ban~ and household h~zardous waste disposal. These activities control di,~olved
polluttnts as w~ll at i’~olids and flo~table~. Modit’gafiott of �~t~h ~ ~ ro~ilt~
basin cleaning age important elements of preventing waste material from entering the
collection sysmm. The stenciling of catch basins st the inlet to warn against dumping and
disposal of mottw oiL anti.freeze and other hazardous materials is an eff~:fiv~ measure.
However. th~ re, suits of some activities such as stenciling and product bans ar~ not readily
quantil’~e,.

All CSO communities are rcqui~d to implement pollution prevention programs to
contaminants in CSOs at pan of the Nine Minimum Comrols, Watte r~duction is easily
understood by the general public. It is considered at ¯ separate performance measure
becau,~ waste re~luction is emphasi~gd in some CSO communith~, and the tracking of
individual elements of waste reduction can be used at ¯ measu~ of program sucggss,

Th~ King County Department of Metropolitan Services in Seattle. Washington has
implemented ¯ comprehensive program to reduce waste from entering the CSS. This
program requests businesses and households to be careful not to let pollutants enter
storm drains, and to nu~t,~n catch basins, The major elements of this program are as
follows:

¯ Practice Good Ho~ekeeping by keeping parking lots and walkways clean, cleaning
up spills, keeping dumpsters covered and secure, storing chemicals Prol~riY,
covering bate ground to prevent erosion, and keeping pet waste out of storm drains.

¯ Trap Pollutant~ by using ¯ drip pan when transferring liquids from one container to
another, and using ¯ tarp to catch paint chil~ and wood and metal shavings when
blasting, grinding, or sanding.

¯ Watch Your Washwattr when washing your car or cleaning shop floors and divert
oil. detergents and trace met¯is away from storm drain.

¯ Maintain Your Catch Basins though regular inspection and maintenance, cleaning.
propel" disposal of solids, arid stenciling to reduce waste dumping.

Somcc: K.,inS County I~ct~t of Mem:)politan .Services. SeattJe. WA.

AMSA: Perform~ce Me=s~r~ for t~ Nat~ CSO Comroi ~                  Page ~.tS
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This measure quantifies the volume of wet weather flow within the I~SS and how it is
allocated. The appropriate components of the wet weather flow budget will vary from
community to community depending on the design and configuration of the �ollectkm -
system, th~ capacity of the POTW. and the control alternatives selected for
implementation. The wet weather flow budget may include the following �ompoeettlg

- 9
¯ Flow eliminated due to sewer separation.
¯ Flow diverted prior to the C’SS (e.g., down spout diversion).
¯ Flow receiving primary or the equivalent of primary t~atmonL
¯ Flow receiving secondary or greater treatment at the POTW.
¯ Flow receiving no tte, atment.

The units for this measure are millions of gallons per year (MG/year). The use of flow
meters strategically located within the C’S$ to mea.gure the wet weather flow budget is
ideal, but may be too comJy or impractical in many (~$0 communities. The use of
�ol~:tion system models, suppkmented with a continuing field validation program, will
suWtce in most ins~tegcs. Some normali~,~tion of the components of the wet weather flow              ,~
budget may be requbed to account for year.to.year differences in precipitation.

The C’ity of South Portland, ME combines real time flow measun:ments with model.based             ~i~
e.stimate~ to compute a wet weather flow budget. The wet weather flow budget for

Wet Weather Flow Budee¢; I~

Flow elimina~d ~ug to igpara~m: 184 MG

Flow sJmpm$ (i) 12MG

Flow re~iving pt~na~ m" equivak~ ~88me~ 2 ~

Flow t~eiving no m~tmem ~2 MG

(I) ~ slippinl~ is the placement o1" tolid �ovet~ (m reject ca’,’b basins to divetl flow ~ frt~. IJ~

A,TISA : Performaace Me~stwes Jor tke Natiom~l CSO Coatroi Progn~                  Page ~.20
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CSO Performance Measure Profile Sheet

Wet Weather Flow Budget

~
Category: End-Of.Pipe

Desr..dlation: "--’- Units Ot Measu~ment:
Trend of the volume of w~t weather flow:
a. Efiminated due Io separation.
a. Diverted from C$S (e.g., down spout dive.ion). Probal~e Reporting Agency:
b. Receiving phmary or the equivalent of phmary IrealmenL CSO Communities.
�. Receiving secondary or greater treatmeaL
d. Receiving no treatmenl. Potential Data Sources:-

¯ Row meterl.
Applicab~llty and Use: ¯ Collection system modeling.
Measuring and accounting for the volume of wet weather flow is
¯ (undamenlaJ element of the proper operation and management

Cost O~ Data Colleotlott:of ¯ (:SS. EstahlL~hmg a wet weather flow budget may be ~ry
Variable. Use of existing �ompuim’vaJuabl¢ in (:SO communities where reductions in wet weather
models is ¯ relatively low cost.flow and tfivemon w~th|n the (:SS ate important elements of the

LTcP. Metering of CSS is ¯ relatively high
., rOlL

¯ Row is ¯ weU understood unit of measurement, and many
conu’ol practices are aimed at flow reduction or flow Attrllx~:

¯ The use of flow meters and modeis to measure and estimate * ~Juantifiable for trend ¯flow volumes and the flow budget is ¯ common practice in an~ysis
most CSSs. * Usefulness relive to the ¯cost of dat~ collection

¯ Rexibility with respect to ¯local ~jectives and
conditionsOie~�lventage$ of Mc~$tlm:

* Understandable to the¯ The inst,’dlation and operation of flow meters can be publicexpensive. * Rel¯tiouship to O¯ The comparison of wet vs. dn/years may be difficult unless environmen~
improvementnormalization procedures am applied.

* WateJshed Context

For More Infommtion:
KEYU.$. EPA. 1995. CS05: Guidance for Long-Term Co~tro! Pia~. ¯ High I Moder~ O lowEPA 832-B-95-002.
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CSO Performance Measure Profile Sheet

CSOFrequency

"’
Category: End-Of-Pipe

Descrlptlolt: ’Unite of Measurement:Trend of the fRq~’ocy o~ overflow eveals per yea~ from the C~$
(number ot overflow evems per year nom~zcd ~or
Ixecipitation). ,Ira overflow event b, defined ~ o~e o~
overflows ~rrom ~ C~S o~ she r~sutz of¯ pret’~pim~ion event d~z Protmbl~ Reporting A~bncy:do noz receive #,e mb,’mum tvm~,vnz spec~d.

(:,SO Communiti~

Applicability and Use: ’ Potential Data Sources:
Q~ant~’.:ation or the occunen~ and I’requcncy of overflows is * Flow n~ters.
basic to th~ operation and management ofcombined s~wer ¯ Collection system modeling.
systems. Reducing thc oct¯hence o[C$Os is ¯ primary objective

2or C$O control. CSO frequency is pan~uiady a~i~riate for Cost Of Data Collectiofa:
CSO �ommunities �onsidehng the Presumption Apf~oach and Variable. Use of ©xisdng computer
the option to reduce the f~quency of overflows to no more than models is ¯ relatively low �OSL
an average of four overflow events I~r ye, m’. This ~fforma~e MeterinS of CSS is a relatively high

results related to (:SO conm)i.

Advantages of Mess¯m:
Attrlbutao:¯ Condstent with the Preswnpdon Approac~ in the

Po~y. .Li.h~ to CSO di~h~’s~
:

9

¯ Ou~ntifiable for ~rend¯ Can b~ measured or modeled in a vati¢ly of ways wi~h ¯ ra~rly    analysis
high level of ¯U~efuiness relative Io the ¯¯ Provides an Understandable measure of control cffcctivenP_ss,    cos! of data collection

¯ Flexibility with respect to ¯

8
local obiecdves andDisadvantages of Measure:                         cond~:~s

¯ Comparison or wet and dry years may be difficuh unless the * Understandable to the

¯Relationship to O¯ The cost and effort to install and main~n meters and to ¯
develop a model of the C$$ can be substant~L envtronmcntaJ

improvement
¯ Watershed Context

For More information:
U.S. EPA. 1995. ~SOs: Guidance for Long-Term Control Plan.

Hi-°h D Moderate O LowEPA 832-B-95-002. L    ~ "
..
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The use of flow meters within the ~SS is the ideal method of measu~,ment, but can be
very costly. Simpler methods including automatic water level recorders, block tests, and
other mechanical ~vices may he apl~priate. The use of collection sysu~m
sufl’tce in mosl insmm~s. Some nonnali~mion of, annual tolab for ~SO frequency in
sensitive areas might be helpful in long term trend analysis to account for yeat.to-yeat
dilTe~n~s in precipitation.

The Massachusetts Water Resources AuthoHty’s LTCP for the Boston Flm~or
includes the elimination of CSO discharges to "critical use meas." Swimming and
shellfishing are �onsideged to be critical u.~s. As illustrated in this example, the fn,~quoncy
of CSO discharges to these critical use atcas is expected to dccr~asc to ,,.to as the LT~P
including sewer separation and relocatitm t~ less sensitive areas is implemented.

(~rittcal Use CSO Frequenc? for a Typical

~ Aclivlllm~ Baseline Projected In
LTCP

North Dorchester Bay i swimming, shdlflshing 78 0

South Dorchester Bay(t) swimming, shellflshing 22 0

Nepomet River s~eUast~ng 17 0

C~onst~tution Beach(I ) swimming, sl~llfishing 16 0

: .. ) B--.. incJudcs pared ToU~: 133 O

Sou~-~: Mmsac~us~u~ Wa~ Resou~gs Authority. lJoskx~ MA.
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This end-of.pipe measu~ u~cks ~he volume of CSO discharge over lime. It repre~.n~ ¯
quantification of the volume of overflows fwm ¯ CSS on an anmal basis. The unil~ are
mi/lions of gallons per year O,~G/y~a~). CSO volume represents a polem~IIy impofl~m               ’~
performance measure for CSO communities interested in the "lXesump~on" apFroach
within their LTCP. Under Ihe presumption approach, the ¢limina~ or caplum for               ~
u~atment of no less U~an 85% by volume oi" ~e combined sewage �oUected in the CSS o~
an ~nmal average basis may be presumed to provide an adequate level of conlroL

Volume is bes~ measured with metering sysmns Iha~ continuously record water le~
and/or velocity a! ouffalls within the CSS. Block tesls or other simple mechanical d~vic~
that might be appropriate for mca.~rcm~nt of the occurrence of an overflow event a,’e lto4
appropriate for the measurement of volume. The use of collection system models will
suffice in most ~ Some normaliz~on of the annual C$0 volume might be helpful
in long term I~end analysis to KCOUn! for yc~.to-ye~r differences in precipitabon.

In 1992 the City of Sonth Portland, ME installed ¯ sophisticated yet �ost-eff~-tiv¢
network.of now meters to measure rr~ ~ llow~ within their CSS. lnstallmion
coincided with thc implantation of" CSO controls. The txend of" CSO volme witha simple
example of normalization with precipitation data is illustrated in this exampk.

CSO Ammal NornmUm~
Volume Pi~d~tation Normidlzmtdmt C’SO Volume

Ymr MG/YR incus Ratio ~t~ MG/YR

Pre Control 528 44.3,kz~ 1.00 528

1992 105 38.51 0.87 121

1993 289 43.81 0.99 292

1994 195 43.98 0.99 197

1995 32 41.43 0.93 34

(i) "i~i$ exampk illustrates ¯ simile no~ali,-~tlm ratio cak-ul¯~-d by dividin~ annual p~cipitafioa by
tanual pr~’ll~tattoe, with annu~ vo~t~e d~vided by the I’dUo Olber mo¢~ to~i~cated IIo~zafio~
may be apprt’T~te where uncommUed C$O volume can be �ot~a..~d *lth

~2) Aver-age Annual peecipitatioe is 44 34 incl~

AMSA: Perfo,~a~c¢ Mem~r~ for ~e ~oml C~O Co~I ~

1~00~8’194
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CSO Performance Measure Profile Sheet       L

CSO Volume

Category: End-Of-Pipe 2
Description:
Trend of Ihc volume of water dis:barged from the combined
sewer system ova, ¯ ymu’.

, Probable Reporting Agency:
Applicability and UIe: CSO Communitios,
Mcasurin£ C,~) volume is fundamcn~l to Ih¢ characterizatio~ of Potefltlal DataC$Ss and to the evaluation of �ontrol ~ltemati~j. This

* Row mcter=,perf~ measure has ger~ml applicability for most CSO ¯ Collection system modeling.communities. CSO volume is particularly approl~=te for (:SO
communities considering the Presamptio~ Approa~ md the
option Io eliminate or capture for treatment of no less Ihan 85% Colt of Data Collectloft: 2by volume of the combined =wage collected in the C$$. Vahable. Use of existing Comlmter

models is a relatively low cost.           ~ --,,

Advantages of Measure: Metering of CSS is a relatively high
¯ ConsL~ent with ~he Pre~.~otio~ Approac~ in tbe CSO �osL "

Poficy.
¯ Can be measured or modeled in a vadety of ways with a £aidy Attributes:

high level of
¯ Provides an understandable measure of control effectiveness.̄ IAnkage to CSO discharge

:

¯ Usefulness relative to the ¯
cost of data �ollection

¯Rexibility with respect to ¯Disadvantages Of Measure: iocai objectives and¯ Comparison of wet and dry years may be difficult unless the conditi6ns
data is normalized. * Understandable to the

¯ The cost and effort to install and maintain meters and to public
¯Relationship to Odevelop a model of the CSS can be substantial,

environmental
improvement

¯ Watershed Context

For More Infommtlon:
KEYU.S. EPA. 1995. C$Os: Guidance for Long.Term Control Pkm. ¯ High D M(~erate O LowEPA 832-B-95-002.

R0058195



CSO VOLUME IN SENSITIVE AREAS

~ end-of-pipe measu~ tracks the CSO volume discharged in sendtiv¢ ~ ova’
It represenL~ ¯ quantification of the volume of overflows from ¯ CSS dischm~’~l to
sensitive ~ on an annual basis. The uniL~ aJ~ n~lli~x~ of gallons per year
Under the (:SO Policy, CSO communities ~re expec~d to give the highe~ ixiohty to
conn’olling overflows to sensiUve areas in the development of LTCPs. As ¯ mb~num,
sensitive ~ include design¯led Oulslanding National Resourc~ W¯lers, National
Marine Sanctuaries. waters with threatened or endangered species ~d their habilat,
waters with primary �omact recreation (e.g.. bathing beaches, etc.), public drinking w¯ter
intakes or their design¯led protection ~as. and shellfLsh beds. This measure may also be
useful under ~he presumlxiOn approach, where the elimination or capture for me¯Orient of
no less than 85% by volume of Ihe �ombined sewage �oilecled in Ihe L"~$ on an annual
average, bash might be I~.sumed to provide an ¯dequale kvel of �onlmL

Volume is he~ me¯sued with metering sy~ems that continuously record waler level
and/or velocity at outfalls within the C$$. Block lesls or other simple mochanic~i devices
Ih~t might be appropriate for measurement of the occurrence of an overflow event ~’~ not
appropriate for [he measmement of volume. The use of collection system models will
sulT~-e in mosl ins~nces. Some normalization of the annual C$O volume in sensitive
~as might be helpful in long lerm Irend analysis to ~ccount for ye~r-to-ye~ differenc~ in
Ixecipit~io~.

I Example |

The (:ity of San Francisco. (:A has implemented (:SO controls to reduce discharge volume
in sensitive a~as as illustrated in this example.
Sensitive Pre-Control Current 1995 ProJected 1997(,)
A~ AeUvitles VoI.tMG/YR) ¥oI.~MG/YR)

Sunnydale shelll’~h be~s 64~ 10 10
w~lsurfing

Ocean Eeach swimming 2, I 17 491 341

Baker Beach swimming 529 123 85

Aquatic Park swimming 570 57 57



u CSO PerfOrmance Measure PrOfile SheetoSO Volume

t in Sensitive Areas

Category: End-Of-Pipe

Dsecdp~lon: Units of Measurement:
Trend of the volume of CSO discharged to sensitive areas. MG per year.

Probabte Reporting Agency:

Applicability and Use: , CSO Communities.
CSO communities gt~ expocted to give the highest priority to thePot~ttl~l gl~ta ~ou~:
�ontrol of CSOs dL~harging to sensitive am¯s, Sensitive ~reas̄ Row metem
include marine sanctuaries, water with tlveatened or endangered̄ Colkction system modeling.
species, beaches. ~eilfish beds. and watet~ designated for water
supply u~. This performance me, astm: has general applicability
for all C$Ocommunities with discharges to sensitive areas whereColt of Data Collect|oft:
the quantification of CSO volume is consistent with the LTCP. Variable. Use of existing computer

models is ¯ relatively low ¢nsk
Metering of CSS is ¯ relatively high

Advantages of Me.urn:
¯ High priority within the CSO Conlgol Policy.
¯ Can be measured or modeled in ¯ variety of ways with ¯ fairly

high level of precision.                              Attrllg/ta~:

¯         couldRelati°nship tObe sul~tanti~.envir°nmental improvement is not direct but    * Linkage to CSO dlschm’ge ¯
¯QuanUfiabie for trend ¯

¯ Usefulness relative to the ¯
cost of data collectionDisadvantages o! Mseaum: ¯ Flexibility with w, spect to ¯¯ Comparison of wet and dry years may be difficult unless the local objectives and

dais, is normalized, conditions
¯ The cost and effort to install and main~in meters and to * Underslan~ble to the

develop ~ model of the CSS c~m be subsp, ntial, public
¯Relationship to

environmental
improvement

For More Inforn~Uon: * Watershed Context

U.S. EPA. 1995. CSO$: Guidance for Long-Term Control Pian.

[

~
EPA 832-B-9.’~-002. ¯ High ~ Moderate O Low

AMSA: Performance Meat~tres for gke National CSO Control Program Page
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, Dry Weather Overflows

This end-of-pipe measure quantifies the number of dry w~tthcr overflows (DWOs) that
have been observed or occur~d over the �our~ of ¯ year. The elimination o~" DWOs
during dry weather is ¯ major objective of the CSO Policy. and one of the Nine Minimum
Controls. Bec¯use d~ weather overflows ate prohibited under th~ ~lean Warn’ Act and

NPDES Program. DWOs ~ included as ¯ separate performance measure.

Implementation of ¯ performance measure for DWOs requires two elemema:

¯ A system fo¢ detection and documentation of DWOs: and
¯ A method ofquantific¯tion ~ is memingfuL

Detection methods can include operator inspection of regulators or oulfalls at ¯ ~t
frequency, use of vL~tl or mechangal detection devices, or continuous on-line
monitoring. Inspection frequency ~d other techn~al issues are addressed in EPA’s
¢.ombined .~ewer Ove~J~ow$ . G.idance Docwnent for t~e Nine Minimum ~_~ontrols
EPA.

Quantification should be consistent from year.to-year so that the measure can be trend¯hie
over time. Given the vahety of DWO detection methods, quantification of flow volume or
flow rate is not reafisti¢ for most C$O communities. However. potentially meaningful
measures would be the number of DWO occunences per year (with "’occurrence" defined
as ¯ period of continuous overflow at an individual regulator or outl’all), and the numtm"
of DWO-days per year (defined as the number of days of continuous overflow at ¯ gi~
structure per year). An ~temative measure would be the number of DWO
found per 100 inspections.

An informal survey revealed that the occurrence of DWOs has not been tracked and
quantified on a regular basis in most CSO communities. However. with the
CS05 during dry weather as one of the NMCs. greater attention to detecting and
documenting DWOs is anticipated. DWOs are particularly significant for the foUowing

Contaminants in DWOs. including pathogens, are undiluted compared with ’wet
weather overflows.

¯ DWOs occur at a time when inclement weather would not discourage recreational -
contact with receiving waters, thus increasing public health risks.

¯ The presence of continuous or frequent DWOs could be indicative of more widespread --__-
operationsand maintenance deficiencies. -

AMSA: Performance ,~leasur~ f~r tiw Natimtal CSO Control Program

R0058198



CSO Performance Measure Profile Sheet

Dry Weather Overflows

Category: End-Of-Pipe

Description" Units of Measurement:
Trend of the number of dry weather overflows found per year I~ per yea~ or # days per year.
within a combined sewer system (# per year or # days per year).

Probable Reporting Agency:
Applicability lind Ult: CSO Communiti~J.
The elimination of d~y weather overflows is ¯ major objective of
the CSO Control Policy. it is also one of the Nine Minimum POtelltlel DM~

Controls, and subject to tracking and reporting requbcmcnts. ¯ Row mele~.
Quantifying and lacking the number of dry weather overflows ¯ Inspection repom.
may be ¯ useful performance measure in its own right for CSO ¯ Block tests or mechanical
communities wbere de7 we¯thcr overflows am ¯ recognized devicez.
ongoing problem, and whcre the climination of dry weather
controls is emphasized within the LTCP. in these inspects‘
additional effort may be required to quantify the occurrence of COSt of Dsta ColleCtion:

;Low. Should be pan of properdry w~ather overflows in a meaningful consistent and
Operation & Maintenance.

Advanlages of Measure:
¯ The elimination of dry weather overflows is ¯ requi~mcnt for Attrlbutll:

all CSO �ommunitks. * Linka~ to CSO dischar~ ¯¯ Provides ¯ measure of gross pollution and pollution * Ouantifiabk; for I~nd ¯abaemenL anaJysis
¯ Potentially applicable for all CSO communities. * Usefulness relative Io the ¯
¯ Overflows can be measured in several ways, including visual cost of da~a collection

inspection. ¯ Rexibility with respect Io ¯
local ob, k=ctives and
conditionsDisadvantages of Measure: * Understandable to the

¯ Consistency of measurement from system to system will vary public
greatly. * Relationship to O

env~’~n~l
improvement
W̄atershed Context

For More information: ~Y
U.S. EPA. 1995. C305: Guidance for Nine Minimum Controls.

¯ High | Moderate O Low

EPA 832-B-003.



BOD Loed L

This end-of-pipe me¯sun: provides an es~imam of the amount of oxygen demanding
material discharged from the CSS ~o n.’ceiving waters over time. BOD load is the pounds
of biochemicaJ oxygen demand (BOD) in organic matter discharged from a CS~ over lee          -
course of a year. The uniL~ for I~is n~asuru aN pounds per y~at of BOD, BOI~,
Imoont of dissolved oxygen consumed in five days by biologica~ processes, il commonly
used as ¯ measun~ of the strength or concentration of waslewater bdluenl and el’fluent in
mg/~. TEe BOD load fwm the CSS is the produc! of flow and ¢oncealxalio~

This measu~ may be import¯!! in thos~ systems where ~ ¢oetril~fioe of BOD from
CSS is ¯ major cause of depressed dissolved oxygen, and where ¯ reduction in lee CSS
contribution of BOD is an integral pan of the LTCP. Trackin~ fl~e trend of BOD load
reductions over time in these syslcms should ~orrelate wile imwoved dissolved oxygen          .
levels in impacted Rc.~ivinB wa~ers, in general, changes in BOO load o~J ~
typically be due to cMnges in C50 volume. Howev~, lhe average �oncenl~tion o(         "-
BOI~ in CSO disch~ges �ould be reduced over ~ due to lhe implemenl~tion oi" ~
conu’ol lechnology such as swirl �onccnu’ator~ or other pr~tices to reduce solids sod l’u~
flush effects. Automated ,~nplers could be used to monitor flow sod BOD~          "-
concenlr~tions for load calculation. The use of collection sy~m models to e,~imalc BOD Zload will sulT~.e in mo,~ instances. Norm~li~,a6on of the snnual BOD ~ might be

Example                    j

POTWs ses~in~ ten ~onununmes in nocth cenU~l Rhode island including Pmvidenc~ Cemral

Ul~ Na~ Bay.

A ~ dc~n for mc L’I’C’P wa~ �ompk~d in 199~ ~ ind~k~ ~ ~
UIbe o~sm~oe of both nea~ surface s~ora~e fa~ihues and ~ Imnels. Flow~ ~ within ~

fa~iflues wall be pumped bed~ Io the mle~’elXO~ syslem fo~lo~n~ ~orm~ and will R’~eive

!h is a~ticipated ~ implement¯hoe of Ibe LTC’P will Rsuk in an ~ pen:~ red~lioa i~ lee
BOD load from ~he CSS. BOD loads cat be mad~ed oe aa annual basis II~ougb ¯ �ombiaa~o~ ol

co~taminaUon and I~,~1~ RpR.~nI Ibe two mo~t ~mporl~II iml~Cl,5 ~ w~
d~scl~es. A wal~d-b,as~ �ompariso~ o( POD Ioadin~ sourc¢~ i~bcaled Ibai CSOs ~l
eel), I 5 per~enl of ~be annuaJ POD load IO Ibe upper Bay. POTW$ and upsfzcam wale~bcd sourc~
rewcsen[ 44 and 41 percent of the ROD load, r~pec~veiy. BOD loads from Ib¢ CSS ate Ibe~fo~�
no( ¯ m~jor co~cetn, and the Nartagans~u Pay Commisstoe will uul~� ~ I~XformalK¢ ~
more al~lscable for U~ upper Bay to Uack pedormanee. Tbis example is lntc~led Io illm~-~e ~

r~
point that ~’SO c~O’LmUnlU~ ~&ould fo,¢’~, o~ ~ perform,~’~e ~ dsa! are mo~ al~i~l~ ’-
for ~beU" si~e-specific

Sourc�: N~rraEa~tt Bay Commis$icm~ Prx~vid~¢e~ PJ.
AMS.4: Perfocma~ce ,~leas~re~ f~r the .N’alio~d CSO Co~rol Progr~ Page J-32

R0058200



Trend of the pounds of gOD discharged from the combined
sewer system (Ibs per year normalized for precipitation).

Probable Reporting Agency:
Applicability and U~e: CSO Communities.
]~e gOD load in (:SO discharge can be an important source of Potential Data Sourcee:
organic material in some t~civing wa~r~ gOD load potentially * Automated monitoring.impacts water quality and habilaL The quantification of BOD ¯ Model-based estimates.load has general xppficability where gOD is contributing to
depressed dissolved oxygen conditions, or Io the buildup of
organic deposits in bottom sediments, it can be u,~d by CSOCOOt Of Data Collectlofl:
communities to document reductions in BOD load where this isLow to Medium. Use of existing
uttgeted in th~ LT(:P. Quantifying BOD load also has computer models periodically
aignificance at the watenhed level where cause and effect validated with BOD concentrations
n:lationships and tradeoff$ among control options a:~ examined,at the outfalls is appropriate.

tdvantage~ Of lleaeum:
¯ A variety of approaches can be used ~o quan~y BOD load Attrllxltes:

im:luding direct measurement and appli¢~on of models with
varying levels of sophistication. * Linkage to CSO discharge ¯

Q̄uantifiable for trend ¯¯ BOD is a conventional pollutant Iha! is relatively easy to analysismeasure and modeL * Usefulness relative to the    O
¯ gOD load reduction has been~ a major element of waste watercost of data collection

control at POTWs, and it is well understood by managers. * Flexibility wilh respect to
local objectives and
conditionsDisadvantages of Measure:                        * Understandable to the

¯ Comparison of wet and dry years may be difficult unless the public
data is normalized. ¯ Relationship to O¯ Load by itself is not a direct measure of environmental environmen~
conditions, improvement

¯ Watershed Context ¯

For More Information:                                      KEY I
U.S. EPA. 1995. C$Os: Guidance for Long-Term Control Plan. ¯ High ~ Moderate
EPA b32-B-95-002. ,

AMSA: Perform~ce Meas-res for ~ke Natkmal CSO Co~rol Program                                Pagt

R00S8201



J"’ CSO Performance Measure Description             1

This end-of-pipe measure provides an estimate of the amount of TSS (total ~ended
solids) discharged from t~ CSS to receiving waters over time. TSS load is the pounds of
TSS discharged from a CSS over the course of a year. The units for this measu~ are
pounds per year of TSS. TSS is commonly used as a measure of the stre~ or
concentration of wastewater influent and effluent in mg/L The TSS load from the CSS i=
the product of flow tad �oncentraliou.

This me¯sum may be important in those systems where the contribution of suspended
solids from the CSS is ¯ major cause of turbidity and associated nx-eiving water imp¯ca,
and where ¯ reduction in the CSS contribution of TSS is an integral part of the i.T~P, in
general, changes in TSS load over time will typically be due to changes in CSO volume.
However. the ¯verage concentration of TSS in CSO discharges could be reduced over
time due to the implementation of certain control technology such as swirl �oncentrator¯
or other practices to reduce solids and first flush effects. Automated samplm could be
used to monilor flow and TSS concentrations for load calculation. The use of �ollec~Joa
system models to estimate TSS load will suff~ce in most instances, Normalization of the
annual TSS load might be helpful in long term trend analysis to account for year-to-year
differences in precipitation.

Example

The Columbu~ W~.r Worl~ ia Cokmtbu~ Georgia operate~ and maintains ¯ te~t~.r collection

y ~=,utge 3.=~z m m me u~. lh~ =mt~! phase of the CSO program =lowed 2,520 ~ to
be teparated f~ Ihe CSS via iaslalLttton of ¯ =,ingle intercepto~ tewer. "]~e t~maining L’SS ~
Z612"ac~= and include= 16 L"SO~: 15 discharging to the Chattahoochee R~ver, and one to Werecc~

Columbus initiated desigm for ~ r, epatmion and for (’SO ooeveyan~e and t~.atment in 199~.
Two CSO ttealment faciliut~ were completed th late 1995 that include �oat~ scgeening, vortex
separation, disinfection, degritting of vortex undertow, and secondat’y vortex. An EPA funded
Demonsu’atim INwect te~ting I~e ~ ~Jl’ectWm~s of several u’ea~nent ~ including high
filtration and ultra violet dismfecgon ts also undt~way with construcUon scheduled for cmapletton in
May 1996. A two year testing program will tdenufy the applicability of these Wot:esset to

it is anbcipated that intplememation of the LTCP will result in an 85 percent geduclitm in the ~
load from Ibe CSS. TSS loads can be tracked on an annua~ basis through a ~ombinatiort of dtttgt
measurement and model-based estunate~. |low�vet, eadtcr stuthes had s~own that bactet~
contamtnat~on and rio¯tables represent the two mo~t important tmpac~ associated with CSO
Columbus may elect to monitor and track annual TSS loads once the CSO demonstration project
been c~mpleled, but TSS is not a major concern TSS and fecal coldoem measurement~ will be made
the mfluent and effluent of both treatment facihue~ as well as up and dowrtstrea~ of the plant
Howev~. other performance measures included m the NPDF, S I~rmtt and IltO~ appli(itbie to
specific ~ondtLton$ tn Columbus will prt4~bly be uuhzed to track perf--.
Soerce: Columbe~ Wat=r Work& Cokunbtt~

AMSA: Performance Measm, es for lke ,’~’at~mtai CSO Control Program Page

R0058202



CSO Performance Measure Profile Sheet

TSS Load

Category: End-Of-Pipe

Dsscdptlon:                                 i Units of Measurement:
Trend of ~e po~tds of TSS dischar~d from the combined sewer Pounds of TSS per year.
system (ib~ per ),ear norma/iznd for p~ecipitation).

Probable Reporting Agency:.
Applicability and U~e: C$O Communities,
The reduction of TS$ loads to receiving waters is a major Potantlal Data Sour(:~:element in CSO control. The quantification of TS$ load has ¯ Automated monitori~.general applk:abiliry where TS$ is ¢onmbuting to water quality

* Mod~l-baxed esbmates.problems or habitat impainnenL I! can he used by
communities to document reducbon in TSS where this is wlzclcd
in zJ~ LTCP. The quantification of TSS load can I~ imponan! in Cost of Data
receiving waters where the accumulation of CSO s~lids in bogom Low to Medium. Use of exisUng
s~diments mpre.~nls a persistent problem, h is also valuable m ¢ompul~r models periodically
walcr~-d szudics where multiple sourc~ of TSS haw ~ validated with TSS
klcnbl’zcd ~s ¢onvibuting to problems on a watersl~d sc~. zz the ou~’zlls is appropda~

Advantages of Measure:
¯ A vaheW of approaches can I~ used to quan~y TSS load      Attributes:

including direct m~zsurcmen! and applieaUon of models with
varying levels of sophL~ication.." 0uanti f’,=,bleLinkage to CSOfor UenddiSchar~ :

¯ TS$ is a conventional poilu!am that is re!aridly my to
analysismeasure and model. ¯ Usefulness relative to the    O¯ TSS load reduction h~s been a major el~mcn! of wa.~ wa~r cost of data collection

control at POTWs, and it is well undcrslood by managers. * Flexibili!y with respect to
local obk’ctivcs and
conditions

l:)l~dvant~ges of Me~$ure; * Understandable to the
¯ Compa~L~on of wet and dry ).cars may be di~;-u]= unless the public

data is normalized. * Relation~ip ~o 0
envkonmenud¯ l.x~d by itself is no! a dire!t measure of onvirom~)ental impmvemen!

condition~ * Wa=rshed Contex!

For More Informatlon=

I

I¢~YU.S. EPA. 1995. C$Os: Guidance Jot i~)n.~-Term Control Plan. ¯ High | Mod~rau~ O Low
EPA 832- B-9.5-002.                                             "       ,

i
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Nutrient Load

This end-of-pipe me¯sum provides an estimate of the ~mount of nutrients discharged from
the CSS to receiving waters over time. Nuthent load is the pounds of total nitrogen (TN)
and/or the p~unds of total phosphorus (TP) di~h,~ged from ¯ CSS over the cout~ of ¯
year. The units for this measure am pounds per yeag of TN and/or TP. Nutg~nt load
from the C~SS is the product of flow and concentration.

This me¯sum my be important in those systems where the discharge of nutrients from
the (~SS �on~butes to eutrophication and associated impacts, and where ¯ reduction in
the C~S �onthhution of nutrients is an integral part of the LTCP. The m’geted nuuiont
load may be TN. TP or both. depending on which is ~’omidered to be the nutrient that b
l~mitmg the growth of alga~ or other nuisance ~quat~ plants, in gonerS, changes in
nutrient load over time will typically be due to changes in CSO volumc. However,
pollution prevention and other nonsmgtural controls can reduce the concen~tion of
nuuients in CSOs. Aurora¯ted sample~ could be used to monitor flow and nuttiont
concentrations for load calculation. The use of collection system models to estimate
nutrient load will mW":~ in most instance~ Normafizat~n of the annual TSS load might
be helpful in long term trend analysis to account for ye~r-to-y~ar dJffemm:cs in
precipitation,

No specif’.: exampk~s of CSO commumties quamJfying ~KI tracking nutrient loads
an annual ba~s were found. The nutrient component of CSO loads is usually small
relative to other sour~’es including ¯gr~:ultural runoff, urban runoff and point sources.
Nevertheless. nutrient load might be an appropriate performam-e measure where CSOs
dischagge to eutrophic lakes, estuaries or coastal waters, and where nuU~ents removed
through CSO control can be credited toward targeted nuthent load reductions on ¯
waw, nhed bas~



V

- F" " CSO Performance Measure Profile Sheet

. Nutrient Load

Description:                                   Units of Measurement:
Trend of I~ pounds of nulx~nts discharged from ~be �ombined    Pounds of nul~ients i~r
s~wcr system (ibs per year ~)nn~lJzcd for precipitation).

Probable Reporting Agency:

App~lcabillty and U~I: C$o Commu~ics.

Tbe phosphorus and nilmgen loads in CSO discharges can be ¯ Potential Data Sources:
sour~ of nuuiem enrichment in R,c~ivinB waters. Th~ ¯ Automal~d monitodn8.quant~cation of nu~ent load has limited applicahdity wbere the ¯ Model-based
CSO �on~bution of numcms to receivinB waters is substantial.
and wbem tracking nuu~m load reduction is tatgelcd in I~
LTCP. Evaluations of nuL,~cnt enhchmcnt r~quim site-specific Cost of Data
consideration of exL~ng and histork:al eutrophication conditions. Low to Medium. Use of exJ~n~
water ~ and mleVanl standards and criteria. �ompul~r modeis periodically

vaJida=d with nmri~ntAdvantages of Me¯sum:                            �oncentrations at th~ ouU’alis is
¯ A v-,r~ety of ¯pproacbes can be u.~d to quantify nutrient load appropriate.

including direct measurement and application of models with

¯ Nulgient load reduction has been ¯ major element of waste Agtribu~l:

water conUol at PO’INVs, and it is well understood by * Linkage to CSO discharge ¯manage ¯ Ouantifiable for =end ¯¯ Nuthent reduction from =11 sources is becoming increasingly analysis
important in some watet~is. * Usefulness relative to the 0

cost of data collection
R̄exibility with t~.spect toDisadvsntages of M~lum: local objectives and

¯ The comparison of wet and dry years may be difficult unless conditi6ns
normalization procedures ate applied. * Understandable to the

¯ The CSO component of nutrient loads on a watershed basis ispublic
¯Relationship to 0typicatly small relative to point and agricultural sources, environmental¯ Load by itself is not a direct measure of environment,d improvement

conditions. * Watershed Context ¯

For More Information:

~

KEY

I
U.S. EPA. 1995. C50s: Guidance for Long-Term Control Plan. High l Moderate O Low -EPA 832-B-95-0U2. ,,,

AMSA: Performa~e M~twes foe tl~e N~tio~d CSO Co~rol Prul, nlm
Page 3-37

R0058205



Floatables L

This end,of.pipe measure quantifies the amount of solids alld l’]o~f,,tbl{~ captured within
the combined sewer system. The units for this measure are cubic yards, pounds or tom

_per year. The methods utilized to remove solids and floatables from combined sewage -~
within the CSS include baffles, screens, and trash racks. End-of.pipe methods include nets
and outfall booms.

~

All C$O communities are required to control solid and floatable materials in CSOs as part
of the Nine Minimum Controls. Quantification of the volume of solids and floatables -
controlled on an annual basis b a measure that would be understood by the general public,
and it is considered to have value as a ~parate performance measure on a site-specifg
bas~ This measure may be important in those systems where the discharge of solids and -
floatable material produces substantial aesthetic and public health impacts, and where the
control of solid and floatable materials is an integral part of the L’r~P.

The City of Newark. NJ has thirty CSO outfalls. The New Jersey ~eneral Permit for
CSSs r~ui~s the capture of all floatahl~s greater than one-half inch in diameter from
CSO discharges. A C$O Roatable Reduction Demonstration Project was carrkd out in
Newark with an EPA grant during 1994. The demonstration focused upon the
effectiveness of rigid frame netting technology to capture floatabl~ at two outfalls. The
results of the study indicated that the Trash TrapTM system incorporating a series of nets
supported by pontoon structures was very effective, capturing over 95 percent of the
floatables presenL Further. the technology was reliable and reasonable with regard to
capi~ cost. operation and maintenance costs, and cost per pound of floatable captu~d.

The composition of CSO Floatables from two separate outfalls is as follows:
Item                   % Volume              % Weight

Plastic/paper bags 12 - 26 7 - 15
Plastic Ix~ies l0 - 19 6 - 7
~raws 0-2 0- I
Cans < ] 0- I
Styrofoam 14 - 20 3 - 5
Glass bottles 3 - 4 3 - 6
Wo~! 3 3
Medical waste <! <l
Misc. solids, leaves 38 - 45 66 - 73
Other(i) 0 - I 0 - 2

to the Ciq~ of Newark, N J, October, 1995.
AMSA: Performance Measa~e~ for the A’atiomal CSO ComWol Progrmm                    Page 3.38



CSO Performance Measure Profile Sheet

Floatables

Category: End-Of-Pipe

J Trend of l~e volume of floatables captured within Ib¢ combined Cubic yards, pounds or Ions per
| sewer sy~m (cubic yzrd~ pounds or Ions per year normaJized year.
[ for precipilafion),

I APl~lcablllty and Use:
Agency:

/ Floazables calxured within the CSS a~ solids and other mal~riab
/prevented from being discharged to ¯ receiving wa~cr. Th~s
/measure will b¢ particularly useful in CSO �ommuni"es w~re
/ther~ is ¯ heighlencd awareness of floalables as an acsthezic
/nuL~anc¢, a caiL~ of beach �losures. or
other environmenud and heallh problems.

Advantages of Measure:
¯ Floatabi~s are highly visible and und~mandable by the public.
¯ Roa,,bles conlxol is on~ or I~ Nin~ Minimum Comrols.
¯ (~l~m~lLrica~ion or floazabl,cs captured provides a positive

measure for the genera] public of consu’uctve action.
¯ Floazablcs conuol may ~ cost

Disadvantages of Measure:
¯ End-of-Pipe z~chnologics arc relatively new and unz~sted, and

may I~ CXlX~p.sive or difficult to adapt to many C$Ss.
¯ Results may I~ d~licult to in~rpret due to in, datives in other

zreas such as pollu~on prevention, catch basin cleaning, etc.
con.~u-uc~ion, operation and ma~nmnance costs.¯ Involves

For More information :
U.S. EPA. ]995.. CS05: Guidance for Nine Minimum Conrrol.~.
EP,\ ~72-B-95-,’)03. O Lo

AMSA: Perform~ce Meaxures for t~e Natio~al CSO Cornel Pr~c~w Pag~ ~.3~
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I CSO Pert°rmance Measure DescriptiOnI - 0

This receiving water measure describes the dissolved oxygen condition of impacted
n-=ceiving waters over time. The dissolved oxygen trend is a time plot of the concentration
of dissolved oxygen over time. The units am rag!! of dissolved oxygen.

-- 7
Dissolved oxygen is vital to fish and other aquatic life. and for the prevention of odor~ _.
The level of dis,~oived oxygen, is viewed at one of the most important indicators of a water
body’s ability to support desirable aquatic life. Dissolved oxygen concentration is widely
applied to gauge attainment of designated uses and water quality standards. This measure
may be important in those systems where the �ontributi,m of oxygen demandin~ mater~
(the BOD load) from the C, SS is a major cause of depressed dissolved oxygen ia receiving
waters, and where improvement of dissolved oxygen is a major objective of the L’rcP.
Tracking Ihe trend in dissolved oxygen in impacted receiving waters may be appropriate
for systems where the demonstration approach is utilized to show the adequacy of the
LTCP with regard to criteria related to designated uses and water quality standards. .--
Attainment of water quality standards is assessed by superimposing the dissolved oxygen
standard on the time plot. Because of the variety of pollutant sources potentially affecting
the dissolved oxygen balance in urban waters, this performance measure is well-suited for
tracking improvement on a watershed scale.

2
"" The measurement of dissolved oxygen should be performed in walers that are known Io be

" impacted by CSOs so that impmvemem can he tracked over lime as controls ~e -
implemented. Continuous automated sampling provides the best record of wet weather
impacts, Grab samples will suffv2e in most instances if the data reflect wet weather or
impacted conditions.

[Example                  I

OXYGEN ~IPROVEMENI~DISSOLVED
IN NEW YORK HARBOR 1910-1992(I)

4

?0 71 72 73 74 75 76 77 ?1 79 |0 II $2 13 14 |5 16 $? li 19 90 91 92

�ombmatioo of point and no~p~ml sot,roe �ootrol.~ in agkliltoe to CSO

,o~,u~¢: NYC Dept. of Eavu’omnental Plx~cUm. 1993.

A,tISA: Perfoewm~ce Mea~re~ for t~e N~tw~al ~ Co~l Progrm~ P~ge ~





V
I CSO Perlormance Measure Description I - L

This receiving water mea~me de.~cribes the bacterial condition of impacted waters over
time. Fecal coliform is a bacteria found in Me intt’stinai tr.,ct~ o! m=nmal= Its preson~ in
receiving waters indicates pollution and possible ct~ntamination by pathogens. The fecal
coliform trend is a time plot of fecal coliform bacteria lev~h in impacted receiving waters.
The units tre the number of fecal coliforms per 100 mL

2
Fecal coliform is the mosl widely used measure of the bacteriological condition of
receiving waters. Urban waters typically have elevated fecal coliform levels during and
following wet weather periods caused by a variety of sotuges including CSOs, storm
water, agricultural runoff, faik’d septic systems, and marine diseharges, This measu~ may
be important in those systems where bacteria from the CSS contributes to elevated
bacterial conditions in ~eceiving waters, and where reducing baclerial contamination in
receiving waters is a major objective of the LTCP, Tracking the ~tend of fecal coliform in
impactecl receiving waters may be appropriate for systems where the demonstration

_approach is utilized to show the adequacy of the LTI2P with regard to criteria related to
designated uses and water quality stanclards, Because of the variety of fecal coliform
sources potentially affecting urban waters, this performance measure is well-suited for

2
tracking improvement on a watershed soak

Fecal coliform should be ateasored in waters that are known to he impacted by CSOs so         --. ~"
that improvement can be tracked over time as controls me implemented. Grab samples
will he adequate in most instances if the data reflect wet weather or impacted conditions.
Use of other indicator organisms such as total coliform (E~cheric~a coil) or fecal         ’
streptococci (enlerococci) may he appropriate where applicable.

E ample
Mo~oe County. New York. which includ~ the city of Rochester, has implemen~d CSO
controls including Best Management Practices and construction of expanded conveyance
capacity that have substantially reduced fecal �ofiform levels in the lower Genessee River.

SUMMER FECAL COLIFORM TREND IN THE LOWER
GENESEE RIVER, NEW YORK: 1976.1995 (Geometrk Mean)

R0058210
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" CSO Performance Measure Profile Sheet
~ IIii
; I Fecal Coliform Trend
~. "~ ’~ I "I",

Category: Receiving Water
2I

Description: Units of Measurement: |
Trend of the wcl weather concentration of fecal coliform or other #per 100 ml or ozbor Ibacterial indicator concenZxations in CSO-impacted receiving appropriate units.
wazers (time plo4 or trend analysis of f~cal coliform in #II00 ml in
~iving walcr), Probable Reporting Agency:

CSO Communities,
Applicability and Use: Szate A~nci~J.
The level of fecal coliform in R, ceiving Waltz is a widely used ’
measure of water qu~lizy conditions. Bacterial contamination is Pota~tlal Data

one of the major pollutanl,~ of concern discharged from CSOs. * Wazer quality surveys.
High bacterial Icvcis can ~ff~! shclH’zshing, sssmming, and other

COlt of Collection:designated uses. Measuring I~ Iz~nd of f~al coliform can I~ a
Medium Io High. Requix~ longu~ful way for many CSO �ommunil~..~ Io zsscss the effc~tivenc~,~
term commilment Io consistent ~,.of CSO �onuol
monitorin~ during w~! w~zlhcr

Advantagse of Measure:                          cvem.
Widely applied to gauge attainment of designated uses and¯

water quaJizy ~andaxds.

Attributes:

¯

¯ HL~or~caJ records ~re available in many motiving water~

¯(~luantifiabie [or Ix~nd

Disadvantages of Measure: ¯ Useruln~s r~laJ~ ~o the
cost of da~a collationCanno[ be continuously monJlored, mal~ng it di~cult ~o * Flexibility with msp~c! to

oblain weC weather s~mples during a~l following overflow Io~al obiec~ivcs and O
events, conditions

¯ It may be difficult to associate change over time with CSO * Understandable to the
control because of other watershed sources of contaminants public

R̄elationship to ¯and management activities, environmental
improvement

¯Watershed Context ¯
For More Information:
APHA, AWVc’A. WEF. 1995. Standard Methods For the [ KEY I
Examination of Water and Wa~tewater, 19th Editio~ [              ¯ High ~ Moderate O LowI

A,MSA: Perfoema~ce Mea~tre~ for tke Nat~wmi CSO Consul Proffnlm Pag~e 3.dJ

R0058211



This receiving water measure quantifies the amount of floatable debris �oUected annt~ly
from clean up programs in CSO-impacted t~’ceiving water~ including beach and show.line
surveys. The amount of floatables �oUcctcd by skimmer boats in harbors could also be
used to quantify a floatables trend. The units for this measure are cubic yards, pound~
tons per yea~. The number of items collected may aLso b~ appropriate.

Floatables in receiving waters rewesent an a~thetic nuisance and a potential public health
problem. The wash.up of floatabl¢ r~nitaty and medical waste can rc.sult in beach
closures. Floatables can also cause signif’gant damage to wildlife and habitat. Floatabl~
trend may be an important measure in CSO communities where ther~ is ¯ heightened
awareness of floatable,s as ¯ health har~d, w.,sthetic detraction, or environmental peoblem.
Floatables ~te tangibk and usually undemood by the public.

The use of this performance measure presents several challenges. Street litter is ¯ ~
source of flottables. With the exceptirm of certain personal hygiene products, it is often
dill’gulf to distinguish the origin of floaml~s (e.g., CSO vs. urban stormw¯ter). Oean up
programs including beach and ~n~line surveys am usually dependent on volunteers, and
the quantification of floatables is often not Is~cise. Weather. the number of people
revolved, and other factors affect the total smlume collected. Con~.’quently, the linkage of
trend analysis to CSO control is difl’gult to ~tblish.

Example

Floatables ¢onu’ol is ¯ top IX~o~ty of the ~w York City Dcpanmen! of
Environmen~l Protection’s C$O Abaten~nt Program. Floatab "l~s have contributed
severaJ prob~ms in New Yo~ Harbor including ~a~h closing, interference
navigabon, and entanglement of w~idlffc. It is estimated that 85 I~rccnt ol" rloalabl~s
the H~rbor ohginatc from C$Os and scpaJ~� s~orm sewers ¢onvcyin£ smut litter.

~n addition to enhanced strut sweeping, catch basin modifications, public
and hydraulic control. ~ew Yo~ CiW has a~.~v~ly stud~ed ~xl pursued floatabies
containment and removal. The phnc~pal conwols mc~ud~ end-of-p~pe n~ts. booms.
maJ’~� vessels that sk~.m floa~ables from the water. From ~une 1994 through May
150,000 pounds of trash were boomed and skimmed. Since 1989, the capture
floatables from CSOs has increased from 30 to 70 percent.
Source: New Yo~k City Depamteat ~ Eavu~amea~ Pro~ctic~, New Yocg. NY.

R0058212
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CSO Performance Measure Profile Sheet L

Floatables Trend

Category: Receiving Water
2

Description:                                    Units of Measurement:
Trend of flo~tablcs measured or �oUected from receiving water    Cubic y~ds. pounds, tons per
cleanup programs or beach surveys (cubic yards, pounds or tons

Probable Reporting Agency:
CSO Communities,

Applicability and U~:                             Environmental Agenck~
Floatabies m one o/the major poUuLmts or �oncern discharged Volunteers.
from CSOs. CSO �ommuni~s L,~ expected to conu~l float-hies
as one of the Nine Minimum Contml~ Tracking the trend or Potential Data Sources:
floatables �ollecled in key use areas can be ¯ -~ruJ performance ¯ Monthy or annual survey.

2
ntP.aAur~ for some C$0 commu~tics wbere it is consistenl with ¯ Cleanup program r~ords.
the LTCP. Fioalabl~ Ucnd represents an alternative to the ~nd-
of-pipe ¢aixum and m~.~rement oi" l’io,~ai~.s, Cost of DMa Collection: !_ _ ~..~

Variable. Use of volunteers is low.
Advantages of Measure: Use of equipment intensive methods
¯ U~ie to I~ public, such as ddmmer boats is high.
¯ Can be tazgeted at key problem ~ to reduce �os~ and

effort. Attrilmt~:
¯ C~n help to determine the (:SO con~budon to debris * Linkage m C$O discharge

Woblm~. * Quandfiabl~ for uend
analysis

¯ Usefulness relative to theDisadvantages of Measure: cost of data collection¯ May be difficult to detect tn~nd as volume of floatablcs may * Flexibility with respect to    ¯
be highly variable, local objectives and

conditions ~,j¯ Non-Cso som-ces may still be a problem following C$O
* Understandable to the ¯controL pubfic
¯Relationship to

environmenud
improvement

For Mor~ Information: * Watershed Context
U.S. EPA. 1995. CSOs: Guidance for Nine Minimum Co~trols.
EPA 832-B-95-003. ’

¯ High | Moderate O Low

A,WSA: Perf~ce ,tle~u~ f~r the N~I C$0 Co.rot
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Sedimen~ Oxygen Demand Trend ~
L

Sediment oxygen demand (SOD) is ¯ measure of the potential of bottom delx~its of
organic material to decay and confinuou.~ly remove oxygen from I~e overlying wate~
SOD exerts its impact on receiving waters by mdueing the dissolved oxygen "/
concentration. The SOD trend is a time series of SOD measuremen~ The units of
measurement are grams of oxygen (O~) in meters squared pet day.

SOD can be an important component of the tfissolved oxygen balance in receiving waters
that receive substantial organic Ioadings. It is particularly impomnt in slow moving
streams, estuaries ~d harbors where organic ma~al accumulates in bottom sediments.
and where scounng is minimal or infrequent. BeD ~KI TSS loads discharged from
can conthbute to the accumulation of bottom deposits and to SOD. This measure may be
impomnt in those systems where dissol~d oxygen impacts have been observed, and
where SOD is known to be an important component of dissolved oxygen depression.
Where applicable, use of this receiving water measure may provide an indication of
whether or not the LT(~P is having any influence on the SOD component of the dissolved
oxygen balam~. Because of the vahety of pollutant sources potentially affecting SOD,
this pegt"ormance measur~ is well-suited for tracking improvement on a water~hed scale.

Specislized skills ate required for the measurement of SOD. Measurement once per year
at impacted sites may be appropriate. L%nsistency in location and analytical technique
from one year to the next is essential for the results to be meaningful. --

Example ]1 ~’~

. SEDIMENT OXYGEN DEMAND (SOD) AT CSO-IMPACTED q

LOCATIONS IN THE CHICAGO RIVER: 1976-1991

"

o ................

North Branch at Wilson Ave. Sou~h Br~uch at Jacl~oa Ave.

~ ia C-’~icago RJ~’r                                                 _

~u~e: Mem~pofitaa Wat~ Rg~:lmatio~ D~mct c4" G~ter Chicago. Cl~cago. l/

A,~ISA : Perform~ce ,~le~res for tke A’atioaal CSO Control Prt~,elm Page 3-46
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CSO Performance Measure Profile Sheet

Sediment Oxygen Demand Trend

Category: Receiving Water

D~scdptlon:
Trend of scdin~n! oxygen demand in CSO-impacled receiving
water; (time pim of =edimen! oxygen demand).

Prebeble Reporting Agency:
Sta~

Applicability ~ gU: Resean:h insdtuUons,
Sediment t~xygen Demand (S(~) is a measure of the eai~cit~ of
bottom =aliments to remove oxygen from overlying waters. TI~
~rforma~e me,sum may be useful in re~iving waters where POtofttlsl Omtm $o~;

dissolved oxygen levels m~ ¢onti~uoody depressed, and where ¯ ,~atntml survey,
C$Os have been identified = ¢on~buting sul~tandally to o~an|¢
ioudings. Tracking SOD over brae may he an effc¢tive way to
qmmdfy long.term improvements du¢ in part to C$0 ¢on~)l, CoSt Of I)St~

Medium to High, Measurement
Advanta~el of !,l~al~: requires specialized I’mld and
¯ Trend �~n be 5nked to CSO comtol in rome C~O laboratory expegti~.

¢ommunitie~
¯ ~nt on~ per ~ dmuld be sufficient. "-"

* Linkage to CSO di~h~rge
Disadvantages of Measure: ¯ Quantifiable for trend ¯

analysis¯ Requires high skill level to measme Sediment Oxygen ¯ Usefulness relative to theDemand properly, co,~ of data collection
¯ Sediment Oxygen Demand is nm widely unde~tood. ¯ Rexibility with respect to
¯ Sediment Oxygen Demand is no~ necessarily meaningful in

conditionsitself. Its importance varies with i~s conu’ibution to the
* Understandable to the Ooverall dLssolved oxygen budget of receiving water, public
¯Relationship to ¯environmental

impmvemem
For More Info~on: ¯ Watersbed Context ¯APHA. AWWA, WEF. 199:5. Sa~Murd M~thods For d~
F.xamination of Water and Waxtewater, l gth Edition.

[

KEY
e High ~ Mode~te 0 Low

AMSA : Perform~ce Meas~u~s for tk~ Natiom~i C$0 Control P~gmm                                P~gt
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Trend of Metals in Bottom Sediments

This performance me~su~ tracks the twnd of ~lect rn~laLs in boKom sedimen~
phncipal metals of intere~ ag~ the six m~zals most commonly found in urban rulgJff as
reported in the Nauonwide Urban Runoff Prugr~m (U.S. EPA. 1983). These are:
cadmium, chromium, copper, lead. nickel, and zinc. Other metals may be imlxxlant in
some CSO communities, The trend of metals in bottom sedunents is a time series of the
concentration of individual metals in bottom sediments. The appropriate units of

The potential sources of metals in urban waters include municipal and industrial
wastewater, urban runoff, industrial storm water, and other nonpoint sources. (?SO
discharges may Rpresent ¯ source in some (:SO communities, Elevated metals
concentrations in bottom sediment may cause adverse ecological and human health effects.
This measure may be important in those systems where contaminated sediments are ¯
~�ognized problem, and where the t~duction in metals from the CSS is an objective of the
LTCP. Because of the variety of sources pole,tially contributing to metals in bottom
sediments, Ibis performance me, asu~ is well-suited for tracking improvement on ¯
watershed scale.

Specialized skills ate n~quired for the measugement of metals ia bottom sediments.
Metsurement once per year at impacted sites may be appropriate. Consistency in location
and analytical technique from one year to the next is e,r~ntial for the results to be

I s--mpze
S~x~n~t quality moa~’~ is -,, ~gomg pm of tlx CSO ~,.u~,l P~t~ ~ing implemcnaxl by tl~ K~ County
Depmmeat o( Meu~itan Services in Seattle. WA. The Ikany Way (’SO featured in this example is the largest in
the ~.SS. Coastructk~ cd" ¯ $1or~tment tunnel ~ ~logatkm o( the ouUrall to dt:cpcg waters wiJl
chminat¢ (~O iml~cts at this $it*. Prior to gonu~. ¯ clean sand cap was applied to bottom sedinlent~. The
accumula6oa and �oac~mwacioe o( metals in bottom s~tttcoa within this ¢q~ prior to �~otml is illuslr~ed.
Moeitorm$ will �ominue foUowin8 the imptcmema6on o[ ctx~,ols, and it is cxpecled th~ ceectm~’al~m will

tma moaitor~$ is aetd~l for this pcH’otmm llama.

CONCENTRATION OF CHROMIUM IN Bo’rroM
SEDIMENTS AT DENNY WAY STATIONS J, K, & L: 1990-1992

Stabo~ l Stmma K Stml~ L

S~m~�: King CourtW I~ent o( Metlx)politm Se.rvtc~. Sca~le.

AMSA: Performaace Meas~re~ for tkt Narwhal CSO Control Program Page .t-48
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CSO Performance Measure Profile Sheet

~ "
~ " ~r

Trend of Metals in Bottom Sediments
~r

Category: Receiving Water

Description: I Unita of Measurement:
Trend of the �oncenuation of selected melds in Ixxtom ]Mel~s concentration m rag/leg.
sediraents (tbae plo~ of melds in mg/l~).

Pro~ble Reporting Agency:

CSO Ceremonials.

Applicability and Ule:
Elevated metals concenuation in Ixxtom sediments may cause     Potential Data Sources:
human health and ecological impacts. This performance measure ¯AnnuaJ survey.
may be useful in areas where sediment contamination is pBsent,
and where the reduction of metals load from Ihe CSS is ¯ goal of
the LTCP. Cost of Data Coliaction:
i Medium to High. Measurement

¯ Trend cam be Linked Io CSO control in some CSO

¯ Mcasu~ment onc~ per ~ should be sufficienL
Att~ll~/tal:
* Linl~ to C$O dischar~ O

Disadvantages of Mellsure: ¯ Quantifiabi~ for u~nd ¯
* Requires ¯ high skill level to measure metab in bouom analysis

*Usefulness relative to thesedin’~nt properly,                                  cost of data collection
e Non-CSO sources of me~s �on~mina~on at~ typically       * Flexibility with respect to

dominant in most areas, local objectives and
¯ it may be difficult to associate change over time with CSOconditions

control because of other watershed sources of pollution.* Understandable to the O
pubfi¢

* Relationship to ¯
env~onmenud
improvement

For Mor~ Infommtion: * Watershed Context ¯
APHA, AWWA, WEF. 1995. Standard Methods For the

R0058217



Shellfish Bed Closures

This ~.source use measu~ quantifies the ex~nt of shellfish bed closures from year-to-year.
Shellfish beds are used for both n.~:n:ational and commercial harvesting. Shelll’~h lend to
accumulate pathogens and other Ioxic material in d~ir tissue. Bacteriological
contaminaUon in receiving waters is the principal n~ason for shellfish bed closures. The
recomme, ded unit of meas~ement is acre days closed per year. Insofar as it is possible.
the number of shelll’L~h bed closures attributable to CSOs provides an even better
iJ" cause and effect can be distinguished. Other alternative units may be appropriate where
there is ¯ hi,~ory of use ~xl they are readily understood

Shelll’mhing is a major commercial mJ recreational activity in many receiving water~. The
closure of shellfish beds represents no~-altainment of ¯ designated use. Shellfish beds
closed in order to protect human beallh. ~ sources of pollution ~hat ~e usually
~sponsible for shelll’~h bed closures include agriculturai runoff, m’b~n runoff, failed Sel~ic
sys~ms, and CSO discharges. This measure may be importan! in those systems where
sheill’,~h bed closures are limiting �ommerc~l and recreational activities, and where the
reduction in shellfish bed closures is consis4ent wilh the o~jectives of the LT~P. Because
of the vahety of sources potentially conlhbuting Io shelW,~h bed ¢losu~,s. this pcrfon~nce
measure is well-suited for U~cking improvement on ¯ w¯tershed sc~e.

IE"m ".
The Rhode ls~d Depmment of Environmen~ Management has a Sbellr~h Growths
Area Monitoring Program. Sevent~n separate growing me.as are covered with from
to thirty-nine s,,,tions in each area. The result of this monitoring aggregated Io ~ st~e
level ~s repor~d in biennial 305(b) reports me presented below. The units ~re percent of
growing area in acres, not ~he recommended acre-days. As shown, no major changes h~ve
occurred over the pas~ decade.

STATUS OF SHELLFISH BEDS IN
RIIODE ISLAND FROM ,....

Approved ~ondd~ooally ~o~,di[iooally Prohibited
Approved APl:m~v~l~

Soun:x~: Rhode Isla~l D~II:~’I~! of E~vuom~taJ lVla~a~x~ l~ovid~�~ RL

A,~XA: Performn~e Memt~res for tke A’atiomtl CSO Co~rol ~                  P~gt



CSO Performance MeasureProfile Sheet

Shellfish Bed Closures

Category: Ecological/Human Health/
Resource Use

Description:
Exer!! of shellfish bed �losu~s al~tibuted Io (~SO dischatps Acre/days closed per
(acre/days cloud I~ year).

Probable Reporting Agency:

Applicability and U~e: StaldCounty He~dlh DepanmenL
Shclll~h bed closuros pos~ ¯ s~rious impa~t to �ommercial and
recreational activities. Shellfish bed closun:s a~� ba~d upon Potecltl~l DBtB
bacterial levci~. Bac~ial co~mnimtion is o~e of the major ¯ He.~lth Department Repom.pollutanu of concern discharpd from CSOs. This pcrform~
n~=sure mat be =ppropria= for (:$0 communities where ,,
shellfishbed�|osu/P.S¯ rc a problem, and wher~ C~O sourc~ Cost Of Data Collectlofl:
�onthbute to I~ probk=n. Low to Medium. Data should be

available front Health DcpaJlments,
Advantages of Measure:
¯ Widely used and underslood by the public.
¯ RepJesents a dL, ect measure of ¯ designated use.
¯ HiatcxicaJ records arc available in many leceiving walers.

AttributeS:

L̄inkage to CSO disch~p
¯ Quantil’,~ble for trend      ~

Disadvantages of Me~sure:                         * Usefulness n~ladve to the ¯
¯ It may be difficult to associate chanp over time wid~ CSO cost of data collection

control becaus~ of oiler watershed sources of pollution and * FlexibiJity with respect to
management activists, local objectives and

conditions
¯ Understandable to the ¯public
¯ Relationship to ¯environmental

improvement
For More Inform~ion: * Watershed Context ¯U.S. Food and Drug Adminismation (FDA). 1992. Nmioaol
Shellf!shSanitationProgramManualofOperations. Parth

[

KEYSanitation of Shellfish Growing Areas. ¯ High | Moderate 0 Lo



Benthic Organism Index

This e�ological measm~ provides an �.~mate of the aqua5¢ health of impacted watera.
The benthic organism index is a mc~sure of the diversity of m_acro-invenebra~ within
benthic zone at the interface of bottom sediment with overlying waters, lkalhic
macminvertebraze$ act as an in-place indicator of the quality of aquatic habitaL The
abundance and divegsity of Slx’cies presenz as well as the ratio of pollution sensilive to
pollution tolerant species are important indicators of current �ondifiem.

Improvements in the aquatic health of receiving waters are anticipated as (~SO controls
are implemented. This measure may be important in those systems where aquatic habitat
is impaired, and where impmvemem of the aquatic health of receiving wa~ers is �.~nt
with the LT~P Because of the vahety of pollutant sources potentiaUy a/l’ecling
macminvertebrate community in urban waters, this ~rformance measme is well.suited for
~’acking improvement on ¯ watenhed scale.

Specialized skills are requital to conduct macroinvertebrate rays. Many indices or
protocols can be used, such as the Rapid Bioassessment Protocol, the Hilsenhoff Biotic
Index, and the Invertebrate Community Index. Comparison with results from similar but
relatively unimpacted ~eference sites is usually required. The units of measurement me
typically in index.specific metrics. Thesc indices and protocols are appropriate for mo~t
strean~. Other comparable measures for deeper rivers, lakes, estua~es and coastal
situations are under development by ~he EPA.

Example

The Ivlacroinvel~brate Biotic Index (MBD it meal extensively in Illinois for biemmatm’ia|. The
hinges ft,~n I I to !. with I I ¢el~senb.g the bighesl po~kmon tolerance, and, generally sl~kiag. Ihe
most degraded waler quality ~d habitat. The Mill is derived from the number of s4~-tes ~
thei~ pollution Ioferance raUng, in this example from the C’htcago Sanitary & Ship Canal al ~
the MBi trend over the period 1978 through 1991 is illustrated. The unpcuvemea! over time at ~ site
(decreasing MBI values) is the resul! of the cumulative effect of many wales’ pollution �onlml ~vitle~
including CSO control and improved levels of municipal and iudustnai wastewa~ Irealmet~. Note
da~a is no~ available ftw each year.

S~Y OF MA~"ROINVI~’T~RATE DATA ~I TI~ ~I~7.AGO SALUTARY
AJ~’D Si~P CANAL AT LO~KPORT:

I!

I

7, " ’° " " "
k3~ce: Illinois EPA and U~e Meux~x~lttan Water ReclamaUoe Dismc~ of Gream Chk:a~o, C’h~ IL

A MSA : Performance Measm~ for the Natiomai C$0 Com~ol Prognmu                  Pa~,e

R0058220
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CSO Performance Measure Profile Sheet

BenthicOrganismlndex

Category: Ecological/Human Health/ .L
Resource Use

Dascrlptlon: iI Unltl of Measurement: |
Annual survey of mK’roinvenebral,~ in (:SO receiving waters ![Mcthod ~occific index. I
(e.g., Rapid Bioat~e.~’nent Protocob (RBP),
Macminver~brates Biotic Index (MBi). o~ Invertebrate Pr=bable Reporting Agency:
Community Index (ICI)). State Agencies.

Al:q:dicability and U~e: Potential Data
The use of benthic ocganism i~dices as a measure of the h~th of̄ Annual surve3~.
aqua,;¢ systems in rising. Biological measures ~re being
inlcgrau:d with and in some instances replacing traditional water ~,~
quality measures. This performance measure may be applicable Cost O| Data �ollectl~t:
m impam~d water wher~ (:SO control and (,her environmental Medium to High. Measurement
management activitie~ are expected to improve aquatic habita! requin,.s specialized f~kl and
over time, laboratory expertly.

Advantages of Measure: Altl’ib!~eS:
¯ Provides a d~! measure of ¢�ologicJd ~esult~

* Linka~� to C$O¯ Measurement once l~r year should be sufficient, if performed * Quantifiable for m~ndduring the same s~ason each year. Longer intervals may be analysis
acceptable. = Usefulness relative to the ¯cost of data collection

F̄lexibility wil~ n’.spect to ¯DIMdvlntag~$ of M~gsufl: local objectives and
¯ Requires high sl~li level to measure properly, conditions
¯ Results are not readily understandable to the public, or even ¯ Understandable to the O

to env~onment~l profc,~ionab other than spcciafized pubfic
R̄elationship [o ¯biologists, environmcnl~l
improvement

For More Information: ¯ Watershed Context ¯
U.S. EPA. 1989. Rapid Bioasse$$ment Protocols (RBP) for Use
in Streams and Rirers - Benthic Macroinvenebrates and Fist~

II

KEY

Jl
EPA 440-4-89-001. ¯ High | Moderate O Low

AMSA: Perforaumc~ Mea~twgs for tire Natio~al C$0 Cos*tr~l Pregrm~ Page J.$J

R0058221
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ICSO Pedormance Measure - 0
BiologicalOiversitylnd~x

!~~q _. L
This ecologica~ measure provide~ ¯ broad a.~c.~,~cn! of lhc health of n:~iving waicrs by
assessing habitat and the abundance and diversity of multiple organisms in receiving
waters. Use of a composite biological diversity index provides a comprehensive -- ~
evaluation of the aquatic community. This performance measure t~lates to the °’F’tshabk"

~

goal of the L’WA. Appropriate measures include the Index of Biologic Integrity (IBi), the
Rapid Bioassessmen! Protocol (RBP). and the Index of Well Being (1,~). i 2

Improvements in the aquatic heaJth of receiving waters are amicipated as CSO �ontrolz
are implemenled. This measure may be imixx’tam in those systems where aquatic habitat
is impai~d, and when: improvement of the ~luatic health of receiving waters is consistent
with the LTCP. Because of the variety of pollutant sources potentially affecting the          ..
aquati� community in urban waters, Ibis performance mea,ua~ is well-~uited for tracking
improvement on ¯ wa~ acak.

Specialized sldlls k’= n~quired to conduct biological surveys. Comparison with results
from comparable but relabvely unimpacted Rfereace riles is usually n~quired. The units
ate typically i~ index.specific metrics. These indices ~J protocols are most
for shallow atn:ams. Other comparable me.asu~s for ~’cper uxeams, lakes and coastal
situations are under development by the E.PA.

[Example I ~--’~

The Blomnmgmm and Nmlaal Wal~ R~�lam~m~ Dts4n~ in Illinois mnductt annual I~ ~

urban nmoff. L’SOt, and ix~tm ~ dndtarge~. An Alternate Intkz of Bio~� Imeg~y {AIBI) is eae e~
several measu~s used. The ~’~ult~ at ¯ t’~,O.tml~t~’d s,t~ ~B~o~ical Sampling St~ No. 9~ a~ ~

otl~r factms appear m influence b~al dwc~say. F~ r.a~npk, 1987, 1988 and 1989 we~ drought

wat~uay. The value el" tl~ annual AIBI sta-v~ys is that ~ s~rv~ as a bamutct~ of cun~nl ~

MBI Values In S~gar ~ek, IL q

AMSA: Perform~¢e Mea=ar¢~ for t&e ,’Val~d ~ Corral Program                    P~

R00S8222
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/_=.---- _~-~-~- CSO Performance Measure Profile Sheet L

-~~..._~.
Biol:gical Diver$ity lndex! ~:~,.--:~; ~’--L---:7=-----~---r~-~ ._~,~ Category. Ecological/Human Health/

" " Resource Use 2
Description:
AltnRsl ~y of aquatic ¢ontlltuItJtics in CSO ll~:~iviflg waters
(e.g.. Index of Biologk inlegrily (IBi). Rapid Bio~s~sunenl
Protocol (RBP) ete.).                              Probabia Reporting

Applicability ~ U~e: Potential Data Ssume=:The use of biologfi:~! dive~ily indiees as ai measure of the hcaJth * A4mu~! surveys.o1" aquatic systems is rising. Biologiea4 measun~s ~re being
integ~lled with and in some instances n~placing u’aditional waler
quaJi[y me~lsu~s. This Ix~formance nle~sure may be Ippiicabie Colt of Data Collection: 2in impab~ wailer where CSO control and other environmental Medium IO High. Mcasuremonl
manaigernenl Klivi~,,~ an: expected ~o improve aqua~Jc habilal requires specialized t’~:ld and - ~,-~over time, iabor~to~ expertise.

¯ Provides ai din~t measm¢ o1" ecological n:sulL~
¯ Measurement once per year should be sufficient, if performed Attributa$:

during the same season e,~:h year. * L,inl~ge Io CSO discharge
¯ Directly related to the "’fishable" goal oi" the CWA. * Quantifiable l’or Uend ~
Di~aclvantagel of Measure: * Usefulness relative to the ¯cost of da~a collection¯ Requiteshighsidlllevelt°~F°pedy" * Flexibility with respect to ¯ r’~, Results are not very undemandable, local objectives and
¯ Drought can affect results in some water bodies, conditions U¯ Results are not n~adily understandable [o the public, or even * Understandable to the O

to envimnmenta~ pml~ssionals other than specialized public
bioiogis& * Relationship to ¯environmen~l

improvement
For More Information: * Watershed Context ¯U.S. EPA. 19E9. Rupid Bioasse~$m~m Pro~o¢ol~ (RBP)/or Use
in Srream~ a~d Riverx . Benthic Macroinvertebrmes and Fish.

[,"¯

KEYEPA 440-4-89-001.
Hish ~ Mqderate O Low



Beach Closuree

Beach closures are one of th~ mos~ obvious and undcrstandabl~ mcasur~s of tl~ impacts
of pollution. This mca~u~e of resou~-e use ~epresents lhe i~ide~ of Ihe closure o~"
bcacl~s for swimming or ot~er contact ~ecreation l~cause of elevated bacedal
concenuations that a~e indicative of po(endal pub~ health pn)blcms and wa~rlx)m=
illness. This performance measure n~lales directly to the "’swimabk~" goal of [he CWA.
The simplest unit of measurement is ~ number of beach �iosu~e.s per year. Insofar as it is
possible, [he number of teach �losures attributable [o (:SOs provides an even bet~
measure if cause and effect can be distinguished.

Conlact ~-crcation, includJn~ swimming, is an importanl d~si~nal~d use in many receJvln~
waters. This mcasur~ may be important in those syslems where the~e are be, ache.s, and
wher~ impk:men,,,zion of the L’r~P may ~ expected to �onuil~t~ to a ~duction Jn beach
closu~.s. Because of the v~cty of pollutant sources polenlially �omributin~ to beach

walershed scale.

l’ Example

The major causes of beach closures across me United States during 1994 me presenled
below. As shown, it is reported that CSOs w~re the nmjor cause of 17 l~r~nt of beach
�losures and advisor,s. Although ~is example does not iilustml~ a trend for CSOs,
follow-up surveys after ~e implemenladon of CSO �omrois would show chan~ ova’

AND ADVISORIES A~iIO~;S TI~ ~ STA’F~ Iq

...................

,Souse: Tes~in$ ~e Wmers V.- Poi~cs and Poll-,~oa at U.S. Beache~. Natural R~,outce~ I:)gfeasg CouociL
Jun~ 1995.

A31SA: Performance Memwes for the N~ioma~ CSO Control Prognm Page
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CSO Performance Measure Profile Sheet

B. eachClosure$Category. Ecological/Human Health/
Resource Use

closures a~b~=d ~o CSO dis¢~ (# per

Probable Reporting Agency:
Stalc/Counly HcaJ~ PepartmenL

Applicability and Use: Potantlal DataBeach closures rcprcscn! a serious impainnenl of a de~ignaled ¯ Local records.use. Beach closures ~ usually based upon high baclerial levels
or the presence of potential health ha~,ards due to Ihe wa.sh.up of
floatables. Both baclerial contamination and fioa~ables ate major Cost of Data
pollutants of concern discharged from CSO~ This performance Low to Medium. Data should be
measure may be appropriale for CSO �ommunities when: beach readily available from Health
closures are a problem, and wher~ CSO sources con~bme to the Depmme~

Advantages Of Mwum:
¯ Widely used and understood by the public. Altributtl:¯ Directly linked to the "swimmable"goal of the Clean Wa~er

Act. * Linkage to CSO discharge
¯ Quantifiable for l~nd ¯

analysis
Disadvantages of Measure: * Usefulness relative to lh¢ ¯

cost of dala collection¯ I( may be difficult to associate chan~e over time with CSO
* Rcxibility w~th respect tocontrol because of other watershed sources of pollution and local objectives and

management activitie~ conditions
Ōnders~ndable to the ¯public

¯Relationship to ¯environmen~l
improvement

For Mors II~|O~fiol~: * Wamrsbe~ Conmxt ¯National Resoarces Defense Council. 199:5. Testing the Waters
!/: Politics and Pollution at U.$. Beaches.

KEY
¯ High |Moderate O Low

A,$ISA: P¢efontum¢¢ M¢asuee~ for Ik¢ National (~SO Control
Page 3-57

R0058225



CSO Performance Measure Description
Recreational Activities

This measure provides ¯ quantitative assessment of the number of individuals panicipu~ng
in recreational activities on or adjacent to impacted receiving waters. It is intended to
measure participation in water-oriented recreation activitic~ The units of measure-mere
would have to be determined locally but could include boat rentals, fishing days,
number of swimme~ or other quantification of recreational activities on an annual lamis.
Any measure of recreation activities or events that bring people back to impacted
n:ceiving waters or adjacent public ate, as for recreational purposes would probably be

It is anticipated that recreational activities will increase subslantially in urban waters as
CSO controls are implemented, This measure may be appropriate for CSO communities
that have identified increased recreational u.~e as a locally del’med objective. This

¯ performance measure is well.suited for tracking improvement on I watershed scale.

! ExampI- I

The MetropoStan Water Reclamation Disu~ct of Greater Chicago is ~ibl¢ for
CSS with a segvice area of 375 square miles. TARP, an ambitious Tunnel and Reservoir
Pta,’t initialed during the 1970s, is the principal CSO control. CSOs are diverted to Ihe
deep tunnels for storage during wet weather events, and later pumped to POTWs for
tn:atment. TARP phase I is nearing completion, and the majority of CSO discharges have
been or soon will be eliminated‘

The Chicago River has been an important beneficiary of TARP implementation.
Flowing through the heart of the city, the Chicago River is reported to be ckaner now
than it has been in over a century, in spite of its industrial character, this urban river is
rapidly becoming a major recreational resource within the Chicago metropolitan ate, a.
Fishing is hack as the number of species present has doubled and tripled at many locations
over the past twenty years. Canoeing and other recreational boating is resurging in areas
where this was previously unthinkable. The river banks are approachable and frequented
more than ever for a variety of dive~e recreational activities. The Chicago River is
healing itself, and CSO control is a major factor in this process. The quantification of new
recreational activities on the river and along its banks can be an imporant measure of the
success of CSO control and investment in TARP.
Sou:g~. Metropolitan Water Reclamation Distrgt or" GRater Chka~o, C’hica£o, IL; a~l the Ch~o Trib~tae,

1995.

AMSA: Performaace Measures for the Nat~oaal C50 Coatrol Program Pa~e $-$8

R0058226



CSO Performance Measure Profile Sheet

R ecrea tiona l A ctivities

Category: Ecological/Human Health/ .i
.- Resource Use 2

’" Quantification of water oriented recreation on an annual basis ActiviW measure.
(e.g., user days, boat renud, elc. per year).

Probable Reporting Agency:
Chamber of Comme.rc=,

Applicability and Use: Potential Data Source:
R~-mationaJ activities �oves ¯ wklc range of passive and active , Local records.
water orknted activities. This I~rformanc~ measure at~mpts to
quantify real use attainment that may bc linked to CSO conm)L Cost of Data Coll~’tiotl:

rages ~Jld into account that might otherwise Variable. Information for some ,,~’
be overlooked. The use of recreational activities as a activities such as fishing licenses.
performance measure may be appropriate for CSO communities boa[ rentals, etc. should available. ,~ _..~
where implemenlation of the LTCP and o~her environmental Ot~r activities may require new
management activities are expected to result in increased surveys or new quantifk-.ation ~.J
recreational use of impacted walers, technique~

Advantages of Measure: Mtributa~:
¯ Understandable to ~be public.

¯ Linkage to CSO discharge¯ D~rectly linked to designated uses.
* Quantifiable for Imnd ¯¯ Data coUection can be built-in to concession and resource analysis

management activities. * Usefulness relative to the ¯
cost of data collection

Disadvantages of Measure: ¯ Flexibility with respect Io ¯
lo~al objectives and¯ It may be difficult m associate change over time with C’SO
conditi(~nscontrol because of other watershed sources of pollution and * Understandable to lhe ¯management activities, public

¯ Recreational interests of the public may change for reasons * Relationship to
totally unrelated to water qualip~, environmental

improvement
¯ Watershed Context ¯

For More Informatlon:

Coas~ AJliance. 1995. Stm~ of ~he COaSL                                 KEY
¯ High | Moderate O LowJ

AMSA: Performa~e Measgres for tke

R0058227



Commercial Acttvitie~

Th~ resource use mea.~u~ provides an �.~on~m~," indicator of the value of �ommercial
activities in receiving waters and wa~erfronl ar~a.~. It is intended to measure economic
activity related to CSO-impa¢~d activit~s, Its u.~e is intended to provide a batomeler of
business activity that is spawned by CS() conuol and other waterfront cleanup activ#ks.
Potential measurement units include t~e dock-side value of commercial fishing and
shellfishing activities, revenues from waterfront concessions, real estate value~ rental
values, business tax revenues, tourism, and other indgators of �ommegcial and economic
~ctivity that can be quanUfg, d and tracked.

Commereial development focused on previously polluted and underutilized urban
receiving waters has been successfully implemented in many cities across the nation. This
measure may be appropriate for CSO commumties that We i~nt~’~ed increased
commercial activity as a locally defined objective. Because of the variety of pollutant
sources potentially limiting comme~al development and economic actJvttle~ this
performance measure is well-suited for tracking improvement on a watershed w, ak.

" IExImpl. I

M~ue ~onununit~es as well as other poem and nonpmnt stmtges affect water quality and hal~tat
within Casco Bay. As these ~’am:es are com~ied, the value of ¢xxmne~al acUvtUes asst~ated
with the Bay is expected to tnaease. Seve~! ~’onmng Indicators far Casco Bay at= (kscril~J to
illustrate the use and t~ o(�ommercJal activities as ¯ peffarman~ measure,

As ~ in th~ Dral~ ~ Bay Plan. the species and ecosystems of Cmco
¯ valuable ecunomic resource for t~e regkat.

¯ The value of the flshehes industry within Casco Bay is estimated to be $102 million per year.
The soft-shell clam JndusU’y alone i~x)vi~.’s ~11 ar partial anpk,-ymc~ for apwoxJmalely

¯ The ~,alue of totmsm and recreation m Ca~co Bay is estimated to be $250 million per year.
¯ Waterfgont woperty along Casco Bay ~s es~maled to be up to four times as valuable as similar

It is ollen |napprr,~ate to associate uends in comme~al aclJvJty solely on the baals of C$O
c",mtr~ as many other many other factors are involved. However. investment in CSO conm)! is one
element of env~’onmen~l management and stewan;lshJp intended to imlxove water quality and
habitat in impacted waters. The enl~nced econtwnJc v~tality of water Ixxlies like Casco Bay clue to
tl~s investment could be hnked with measuges of comme~al aclJv~ty.
$4:)~rc�: Car~o Bay E-~u.wy P~ec~,

A.tlSA : Perfoem~ce Measawes for tke NaJ~om~ CSO Com~! Pr~r~m                   p~,~

R00S8228
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CSO Performance Measure Profile Sheet

Commercial A ctivitie$
Category: Ecological/Human Health/

Resource Use 2
D~lcdptlon:
TI~ valu~ o/com~ activities in n~iving waters and
waterfront areu.

Probable Reporting Agency:
Chamber of Commerce.
DcpaRmcnt of Commerce.

Applicability and U~: Potential Data Sources:
Commerciai activities �ov~r ¯ wide ran~ o~ water-oriented ¯ Locai rccorda.acSvitics. This performanc~ a~lempts to quantify the amount and
value of commerciai activities in ~ceiving wa~,rs and adjacent Colt of Data Collection:

2
walcrfront areas. Tbe use of �ommerciai activities as a Variable. Economic indicators
performance measure may be appropriate for C.~O communities related m f~rics, waterfrontwhere implementation of Ihe LTCP and otber restoration property vaiues, tourism, elc. may
actiVil~J ar~ expected to result in increased commercial be readily available in some CSO
ac~t~s. �ommunities.

Advantagel of
¯ Undersumdabl~ to ~1~ public. Altrlbutll:¯ Data collection consists o1" �ompUing existing information in

most ins~ce~ * l.inka~ to CSO dir~:l~rge
Q̄uantifiable for Irend )
analysis

¯Usefulness n:l~ve to the ¯Oisadvlntagll of Measure: cost of data collection
¯ It may be difficult to associate change over time with (:::SO * Ficxibili|y with respect to ¯control because of other watershed sources of pollution and local ol~.jcctives and

conditionsmanagement activities, as well as economic factors wholly
* Understandable to the ¯unrelated to water quality, public
¯Relationship to

environmental
improvement

For More Infor~atiolt: * Watershed Context ¯Coast Alliance. 1995. State of gke Coast.

¯ High l Moderate O Low "

AMSA: Perform~ce Me~stu~ for gke I~tk~ml CSO Co~t~ ~                                  Page 3-61
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4,0 RECOMMENDATIONS FOR I~,IPLEMENTATION

4,1 INTRODUCTION

CSO control is ideally ¯ �oordinated effort among CSO communities, the federaJ
government, state~, and the public. All of these parties want CSO control to be
and ~ h~ve ¯ st~ke in the results. CSO communities. NPDES permitting ¯uthoritJ~s. and
s~te water quality standards ¯uthoriUes an: expected to undertake speci/’m actions that are
described in the CSO Policy. Thex, e im:lmJe implementation of the NMCs, development
and implementation of LTCPs. and regulatory review, support and ove.~ight. ~t
of the effectivene.~ of control pmcticeA and measuring improvement in nx:eiving waters is
¯ major part of C$O control. The need to implement ¯ program to Irack w.sults and
change over time is essential The fu~t step toward this end is the identification and
selection of individtml performance measures that ~e �onsistent with the LTCP and other
ioc~y defined objectives. The second step is the implementation of data �oflection and
~porting for specific performance me~ure~ These two steps are descrihed in more
below. In addition, potential federal and state use of performance ~ is

IDENTIFICATION AND SELECTION OF PERFORMANCE MEASURES

Identification begins with the CSO �ommuniiy and the local a~ency or department in
charge of CSO control. The identificaskm and sek~tion of performance mcasuw.s
undertaken as pan of planning a.~ociated with implementation of the NMCs, and
development and implementation o1" the LTCP. In fact. the identification of mcasup,.~ to
meet CSO cuntn)l goals and the implemcntaUon of post ,¢onslruction �omplimz:e
monitoring are technical activities under the LTCP. C$O Communitie~ should consider
the glenfification and use of performance ~ in relationship to the LTC’P and other
locally def’med objectives. The major elements of identification zre as folJows:

* C’haract~rizethe CSS and baseline conditions.
¯ Identify the impact of CSOs in local receiving water¯.
* Identify the CSO and water quality problems with the highest public intere~

through public participation.
s Identify local responsibilities under the CSO Policy. and other state policies and

regulations where applicable.
. Identify what implementation of the LTCP is 07ing to accomplish and improve,

particularly environmenud result¯.
Identify CSO conu-ol goals, water quality goals, and other IocaUy defined
objectives for the impacted waters and affected shorelines.

¯ Iden~y local financial capability and re.sources.
¯ Visit the menu-like framework (Table 3-I) and determine what performance

measures will be most appropriate to meet local needs.
¯ Identify the agencies and programs that will coIJect Jaza ,or individua] IXU’formaz~

AMSA: Perform~ce 5[eastw~ for tke N~tiomtl CSO Comrol Program P~g¢ 4-1
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¯ Identify the agency or program that will have overall responsibility for dm "~"
m~s~gemen~. ¢oonlin~tion ~nd reporting.

¯ Coordinate and negoSate with the NPDES permitting authority regardin~ dala -
collection, reporting and compliance monitonng needs.

4~ IMPLEMENTATION OF DATA COLL£CTION AND REPOWrlNG .k    7

Data ¢ollec,lon and reporting ~ carried oul as ~ of impl~mcn,-tion of the ~ ~nd             : ~
development and implementation of the LTCP. The major elemenls of implementation ~re
~ foUow~:

¯ Con/’nm data management, coordination, and data �ollecfio/~ responsibilities.
¯ EnlL~ ~e public and local environmental md civic p’oups ~ pmicip~
¯ Coordinate ~e sek:ction of performance ~ with the stale authorities ~md

the permiuing agency. Consider parallel monilohng n~ds for s~orm water, SSO
¯nd otl~r NPDES programs.

¯ Coordmte ~c~ivities with local watenhed and esu~n/prep’ares where q)plir..able.
¯ Coordina~ sctivi~es with Ib¢ U.S. Geologic.~I Survey and o~her sgencies sad

instimbons Io iden~y coo~rative efforts and �ost-sharinB opportunities.
¯ Encourage citizen volunteer monitorin~ when: i~ li~s in with ~he kl~ifkd

s Develop a cenu~l data base for s~oring ~I ~ckin$ data �oIleclcd on perfoman~

¯ Coordinate results with sta~e 305(b) prok, mms,
¯ Review the data and re.sul~s on ¯ regular basis and use ~ informatio, Io ~dde

CSO managemem activities.
¯ Coordinate data �ollc¢~Jon with NPDES permi~ monitoring and reponin$

requirement.
¯ Sh~re data and information with ~e public and other CSO communities.

4.4 FEDERAL AND STATE USE OF PERFORN~NCE MEASURI~

The development of performance measures that would he useful for CSO communities
was emphasized within this study. However. it was recognized that federal and sate
agencies, including permitting authorities, have a ve.~d interest in the successfiJl
implemenlation and use of performance measures, in addition, it was recognized that the
performance measures would provide useful information for state and federal progrmus.
Therefore. the potential use of performance measures by state and federal agencies is

AMSA: Performance Meas~re~ for tire N~io~[ CSO Coatrol Progr~s                Page 4-2
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At the federal level. EPA zhould select a smag number of performance measu~s Iha!

L
could be used to track pro~’ammazi~ ~su]ts at the natJo~a~ level Four specific
~rYorma~e measu~s �onsiden~d in this szudy ~ n~�ommended as appropriat~ for
nat~ona~ uu:kin& These ~e:

Documcnled lmplemenzatioo of ~e NlVl~,
¯ S~us of LT~I~,
* CSO Frequency.                                      2

The data for these messur~s should he ¢olle~d pdma~y from the EPA Regional Of Tges
~nd/or directly from slate CSO program OffK;CS. In ~cn~ral. i! iz believed I~t Mfom~tJoo
for these perform~ mcasurcs can be collecled in z ¢ons~t~nt m~ner, m~!
aggregation at the national level would produce a mcaningfuJ quanzLqcation of die resulls
of CSO control efforls. (:lose �oordidnation among EPA, Ihe states and C~)
communiziez i~ ~equi~d.

At the stale level, coflsideratio~t of the followin~ wig incw.ase Ihe usefulness of data
c~ollo~on fo¢ pe~’orman~ me,~aur¢~

¯ S~ates ~hould �o~dinate performance measures o~ a ~t~ wid~ ~ that              2

¯ Szaw.s should identify a small numbcr of performance measu~ that can be used to
track iP~ranzmaLic w.sults at the state level, These ~ should ix: ca~fuliy
sclc~’-tcd and defined so that they [pose 5td¢ if an), addiSonaJ admJoJst~a~ve borden
on CSO communities. Co~ideration of Ihe performance measures recommended
as approp~te for national tracking and noted above would be useful.

* Stal~s should provide assistance and field support for monitoring receiving water

9
and ecological measures, particularly where diverse watershed sources ate thought
to be the catue of impact.

AMSA: ~’~’ormmtce Measures for tke Nm~o~al CSO Camrol Pregram                Page 4.J
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$.0 RELATIONSHIP TO OTHER NATIONAL PROGRAMS                                                                   L

CSO performance measuw, s can be related to other ongoing national programs including
wet weather program efforts such as the urban wet weather and stormwater activities, the
establLshment of national environmental goals and environmental indicators to tlw, asure
them, and the revitalization of water quality monitoring. Most of these effo~
conducted in partnership by EPA and other federal agencies. ~Lates, Iribel, local

-" governments, ~1 private entities. The purpose of this section is to de,scribe the I~
2. national programs ~ televlat projects related to goals, environmental indicator~ and

performance

C~wernmenl Perfornmm~ ~nd Resull$ Acl

One overall effort at the federal level is the Government Performance and Results Act o~
1993. This act requires gl federal ~gencies to We a strategic planning prm~_s,~ by -
September. 1997 which identifies key stakeholders expectations did priorities, lgetgy
missions, high-priority long.term objectives, ~r~tegie, s ~mJ resoun:es needed to achieve
objectives, and types of information that can be used to measure, or indicate progresa

.� toward the long-term objectives. Following the establishment of a r~tategic plan, ~gencle~
~Q w~J need to produce annual performance plans lad reports. The lanual pefformlace pila

2
~ identify program performance indicators, lanual performance goals, and proceaw, s
and resources needed to acldevc goals. The annual performance reporting will comlm~
actual progress with the goals, explain why lay perforga~ngg goals were ~ ~ ~
communicate the wloe ot’effective progr~ma.

in the enviroamen~ indicator development proce,~, nationg ~nd intenmtloaal
organizations are using various conceptual framewodcs to present the data needed and the

’ ’ relationStdl~ mong th~ types of measures, One of the most widely used is the Pre,sm~-

9
’~ State-Response (PSR) framework. As explained by the Wtxid Resource Institute. (WRI,

1995), pressure indicators measure the pressures on the environment caused by human
activities; state indicators measure changes in the physical or biological condition of the
natural world; and response indicators measure what society is doing to address
environmental change and problem~. As shown below, the categories of performance
measures utilized in the development of CSO performance mea,~a~,,s generally fit within
the PSR framework,

m Direct Pressure (P) SLate (S) or Condition ~gJcleLal Response

’ ~ End-of Pipe Measures Receiving Water Measures Administrative Measm~m Ecological Measures
Human Health Mcasur~
Resource Use Measu~s

’ AMSA: P~,"f~�.~ce Memtwes for t~ Natiomtl CSO Co~trol Pr~grm~                  P,q~
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Natlonal Environmental Ca~Is Proleel

EPA is in the process ~ embLisning long-range environmen~ goals with ambi~)us but .- T
realisbc mUestones for measuring progress reward these goals by the year 200:~. The
mUeslones are measured by data from environmental indicator~ Tlw.se goals and the
milestones which will mark measured improvement in or ~lleviati~ of l~,S=w.s to ~e -
environment wiU be presented in an EPA n:pon being pr~pat~ for review in 1996.

,/
The proposed topics Io be covered in the report include clean water ~d safe ddnldng
water grads, The clean water goal stars that:

All waters .,ill s.ppon healthy co~a~,airies of fu& plaau. ~ ot~er
life. Surface waters will be safe for j~hing and swimming and j~r sources of
drinking water. Grow~d waters will be safe for intended ~ses. Remaining          -
wetlands will be protected and many that have been lost will be restored,

The safe drinking water goal states that:                                           -

Every public water system will consistently provide water t~u is safe to drink.
o

Environmental indicato~ ate being used to support planning efforts in many programs, As
reported by the Intergovernmental Task Force on Monitoring Water Quality (ITFM),
"indicators ate measurable features which singly or in combination provide managerially         _
and scientifg, aIIy useful evidence of environmental and ecosystem quality, or relial)k
evidence of trends in qtaliW" {rTFM, 1994). EPA’s Offkc of Water is leading an effort to
develop national water =nvinmmen~I indicators in collaboration with other publi� and
private partners. The development and reporting of national water environmenl~l
indicators feeds the activities of the GPRA and the Nationad Envin~uncntal Goals Project.
Within EPA. the ~ Durpo~s for having national water env~munen~ indicators

¯ Showing the condition of our nation’s waters over ~
¯ Measuring progress towards national water goals,
¯ Measuring the effectiveness of national water prognuns,

EPA has selected and is proposing to report on 16 water environmental indicators. The
relationship of the proposed EPA Office of Water indicators to the recommended CSO
performance measures developed in this study is presented in Table 5-I. A more complete
description of these proposed indicators is located in Appendix C.                             "-

AMSA: Perform~¢¢ Meas~res for the National C$0 Control Progrtsm ~ ~.J ~
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EPA’s National Water Program Agenda fo¢ the Furore, issued by the F.PA’s Assistant
Administrator for Water on December 30, 1994, identified the improvement in wet
weather now controls as one of two programmatic priorities for EPA’s Office of Water.
The Agenda also discussed issues associaled wieh improving control of wet weather Oows.

EPA formed the Urban Wet Weather Flows Advisocy Committe~ in I~ spring of 199~.
The Committee’s purpose is to address issues associated with water quality impm:ts from
urban w~t weather flows and odor storm wa~ discharges under Section 402(p)(5) of the
CWA. The ~ommitte~’s mL~sio~ is to provide ¯ focum to develop recommendations on
wet weatMr discharges (including C$Os) in an innovative and �o~t-effecdv~ mann~r. The
Committee formed I Watershed Wock Group whose mission is to p~-omm~nd to the
(:ommitl~e bow comprehensive watershed management can best contribute to m~etin¢
human healS, ecological health and water quality goals when dealing with problems
caused by wet weather flows in urban ~ One of the recommendations to be
developed by this workgroup will identify appropriate measures of success for
documenting the effectiveness of controiSn~e mban wet weather flows. The performance
measures identified in this report should be useful to the Watershed Work Group in the
identification of measures to evaluate the impacts of urban wet weather flows on m:eiving
water bodies.

EPA’$ Office of Wastewater Management is also supporting a mulLitask project to
develop and implement storm water environmental indicators. Municipalities and other
storm water dischargers wiJl use the identified indicators to assess the effectiveness ot"
storm water control efforts, and provide data for a national storm water indicators
tracking system. At the time of this writing (January. 1996). Phase i of the storm water
project is nea~iy complete, and two documents are in draft form. The first document
de.~ribes recent efforts to develop and ~mpk:rnent environmental indicators and techniques
for assessing the effectiveness of muni~’ipal storm water management programs. The

AMSA: Performaa~e Meas~u~ for ~ N~mml ~ C_amw~i Program
Page
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V
identified indicator~ ar~ grouped into seven broad categories: water quality indicator. -
physical and hydrological indicators, biological indicators, whole watershed indicators,
social indicators, wogrammatic indicatot~, and site indicators. Ti~ second report contains _
profile ~heets on the indicaton that wen: identil~d in e~h of the seven broad categories.
It also pte~ent~ a framewogk for using the id~ntifgd indicators and ¯ methodology fro’ ~establishing an indicator monitonng program. ~ n~ports ~honld be av~ihtble in 1996. _

Ther~ are commonalities between the storm water indicatot~ and the CSO perfotmmge 9
measun~ Communities with both combined and separate storm sewer sy~,a~ should .- I
explo~ these commonaltie~ befon: deciding on operating separate programs to measure
the effectivene~ of their control p~gr~ms. An integrated program would in mo~t ~ t
be mote �o~t.effective -

Revil~lizin~ Monltorln~

Indicators ~e only as good as the dam to report on them, so it is critical to ~uppo~ the
indicatot~ effort~ with ~rong monitoring and data wogranu,. Several major effo~ ~e
underway to ~,vitalize monitoring which will. mm~ng other things, pc~ide good data fro"

The Intergovernmental Trek Forc~ on Monitoring Water Quality. Tbe ITFM was
formed in early 1992 to design a nationwide water monittging strategy for rig gollecfion
of water quality data within ¯11 public and private sectors. The Task Folx:e is ¯ paru~r~hip ~-,-,m~
that includes ~We,~ntatives from 20 fedmd, state, tribal, and interstate orpnization~ j~
EPA chairs the ITFM. ~nd the U.$. Geological Survey (USGS) I~s le~td.agelg’y
responsibility for water information coordination. In addition to the 20 olTgially
designated ~ t~presentatives, mon~ than 150 individuals in feder, al and state agencte~
have participated in nine working groups to provide additional perspective and technical ~
expertise on specific issues. Private ~’ctor organizations also participate in the proce~
through the Federal Advisory Committee on Water Data for PuNk: Use. public meeting~
announced in the Federal Register. and an initiative to promote coordination of ambient ~_~
and compliance monitoring. The National Strategy is availabl~ from the USGS Ofl’ge of
Water Daza Coordination (703 648-5023), or through the internct at http’J/h2o.usgs.gov. -

Pilot Programs - EPA is sponsoring pilot programs in eight states to test the ~
implementation of the sixteen national indicators at the state and watershed level. One -
important objective of these pilot programs is to determine which of the indicators a~ best
suited for use as measures of program effectiveness at the state level. A second group of
pilot programs, undertaken in conjunction with the ITFM, is testing how to better -
integrate the use of ambient and compliance monitoring information in priority
watersheds. The main objective of these pilot programs is to determine the most effective
ways to integrate this information among all public and privale stakeholders.

AMSA: Perform~ce Mem~ for tke
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U.S. Food and Drug Administration (FDA). 1992. National Shellfish Sanitation Program              ~ "~"
Manual of Opera~ons. Pan !: Sanitation of Shellfish Growing Areal
Washington. ~

U.S. Government Accounting Office, 1988. EPA: Protecling Human Heal~ attd
F, nvffonmem Thrmtgh Impro~d Management. Washington. D~. GAO~RCl~D-I8. _
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_ GLOSSARY L
AM.qA The Association of Melmpolilan Sewe.ra~ ~

.~ BOD Biochemical Oxygen Demand: ¯ measu~ of the amount od"
oxygen consumed in the bioiogicaJ processes mat bm~k down

- organic nmuer in

Catch basin A chamber usualJy built at the cuttle o1’ ¯ mreet, which admits 2
- sun’¯c¯ water for discharge into ¯ taonu drain.

~.ombine# ses~. A sewer designed m carry was~ewmer and monnwa~er nmofl’.

,- ~SO ~.ombined Sewer Overflow: The lenn (~SO can be used to mean
_ eider (i) ~e pomon of flow from ¯ �ombine~ sewer syssem
..~ (CSS) which discharges into ¯ water body from an ouU’all

upsur.am of the headworks of ¯ POTW. usually du~ng ¯ rainfall
event; or (2) the ouffall pipe which �.an’~cs this discharge.

" (2~O £vent One or mo~e overflows from ¯ CSS as ¯ result of ¯ precipitation
2event dull do not receive f~e minimum I~..at~nt

"" ~SOPoli~
TheCombin~lS~werOve.rflow(CSO)Policy, April, 1994.

..~ ~ombined Sewer System: ¯ wastew¯~er �olleelion
designed to carry sanitary sewage (cons~ing of domestic,
�omnle~cial, and indusu~al wastewater) and s~orm wa~er (surface
drainage from r~infa!! or snowmcl0 in ¯ single pipe to ¯ treatment

,,~ ~WA The (~le.an Water Act of 1972 and its Amendmep~..s.

,, Dissolved oxygen The oxygen freely available in water. Dissolved oxygen is vitaJ to
" fish and other aqualJc U/¢ and [or the prevention of odors.

,4 Traditionally, the level of dissolved oxygen has been accept~l as
the single mos~ impormm indicator of a water body’s ability to,m support desirable aquatic life. ,

’ ’ DWO Dry Weather Overflow: a combined sewer overflow that occurs,m
during dry weather flow conditions.

.
Fecal coliform A bacteria found in the intestinal u-acts of mammals. The

presence of fecal coliform in water is an indicator of pollution and
¯, possible contamination by pathogens.
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APPENDIX A

FOCUS GROUP, FIELD INTERVIEW PARTi~iPANTS AND INDIVIDUALS
WHO ASSISTED WITH ANE(~DOTAL INFORMATION AND F..XAMI~L~
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_ APPENDIX B L

SUMMARY OF’ FOL"US GROUP RANKINGS OF’ THE FIRST-CTJT
PERFORMANCE MEASURES DEVELOPED BY THE WORK GROUP

A tolal of forty.eight polenUal or firsl.cul verfonnance measm~ were ~
brainstorming sessk~ by the Work Group. ~ measures were subsequently disu/bu~l
at six ~/5onaJ F~us Group meetinp in New England ~ Kentudo, when~ the

¯
- wheee--’etc" lndividu~inmkinpandw~l~presen~d foreach ~u~Groupmeelh~

_ , Reg. Rank is the rankin~ of ~ re~ulaux’y Focus Group: sad

._ A composite overall rank that includes Ihe resull~ of all six Focu~ Group meelin~ is

-



-V
O

SUI~LARY OF FOCUS GROUP RAKING OF THE FIRST-CLTF " "r
~~ANCE M~U~ DEV~P~ BY ~E WORK L
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APPENDIX C L
LIST OF EPA WATER ENVIRONMENTAL INDlt~ATO~S    ~
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throughout the first wet season to aid in interpreting the storm water runoff r~ults.
Themajor classes of constituents analyzed in Phase I were:.

Oil & Great,
Total suspended solids,
Heavy metals (thirteen priority pollutant metals, aluminum, ¯rid iron),
Poly~yclic aromatic hydrocarbons, and
Petroleum hydrocarbons.

-2After the first three storms, constituents not found in detectable concentrations or tho~
found significantly below levels of concern were no longer included in the ¯nalyses,            --
thereby allowing the analyses to locus on indicator pollutants. These poUutants were
present in relatively high concentrations and were thought to be representative of the
other pollutants on-site. The following pollutants were self’ted as indicatorg

Off&Grease,
Total suspended solids, and                                               "
Heavy metals (cadmium, chromium, copper, le~, and zinc)

Runoff water quality data from the first wet season of this study ¯ppoared comparable
to results from recent related studies. Regressions of the pre-BMP data versus four
rainfall parameters were performed: rainfall intensity during the period (d samplin~ ’~’
cumulative precipitation to date, days since last storm of 0.,0 inch or greater, and days
since last storm of 0.25 inch or greater. This was done for each station individually and
for the pooled data set. Overall, the regressdons of pre-BMP runoff conct, ntrattom
versus rainfall parameters showed the most consistent relationship to be between ios
concentration and days since last storm >0.25 inch, particularly for zinc. This result
L, glicated that pollutant buildup occun during dry periods, and nsnoff concentrations
reflect the length of the buildup period.

’ r’
The selection process for best management practices included all the potential BMP~
applicable to the stations given the physical limitations of the sites. Off-site BMPS (e.g.,
detention pond, wetlands) w~e not considered because the scope and budget did not
allow for these to be tested. Best management practices were selected using ¯ semi-
quantitative scoring method based on cost and perceived effectiveness in reducing -
pollutants. A suite of BMPs was selected to implement at each station that fggusea mt
the areas with the greatest potential to generate pollutants (e.g., air/water supply arm,
fueling area, drive through area) as opposed to areas with less pollution potential (e.g., -
roof drains).
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The foUowing BIV[Ps were selected for implementation at each station:

L¯ Mobile Cleenin&
¯ Litter C~tr~,
¯ Public Notices,

¯ Spill Cleanup Materi~s, end

The selected BMPs were implemented in the summer of 1993. Post-BMP runo~ s~mples
from the 19~3-94 wet season were colIectt~d end m~alyzed to comp~e pre-BMP data to
post-BMP data ~or ~, quantitative ev~u~tion of BMP e(fectiveness.

Based on observations by prc~,ct personnel ~ best pro~ssi~x~ jud~nent about the
efficacy of source controls, it is highl~ likely thin of the six Bh~s implemenled at the

~̄,,,~ .-~,~ pressure water �~emun~. The �~mbmed effect o/the other live source
controls w~s not li~ely to have a si~nifi¢~nl impact m~ the sources of poUutim at the
s~tions, namely, high volume vehicle tr~fic end ieak~ LM spilb ot vehkle fluids,
Coniequentiy, the study c2m be �~midered in ~ ~ a pUot test o~ mobile ~ u
a best manasemmt l~aC~k~.                                                          ,

mvu- �oncentrll~Om w~s Io~ oU Ind ~rease, ~ it wu hi~,~ ~ter the Iu~- ------

!~ emente~. ~ me event amss loading com~, no st.tisUcaUy ~

gener~y spe~,in~ Sas statim runoff qu~/w~s not siSniflc~ntly diflem~ be~e and
¯ ft~r implementation o~ BIVlI~

Although visual ol~ervatiom by the field crew confirmed that a significant autoum o~
pollutants were removed with each cleaning, it is likely that the cleanin~ may have

~
’made more poUutants "avsiJable" ~or washoff in the next event, either stm’m ~

by fleeing up poUutants and allowing them to redeposit on the pavem~tt ~uc~

Pottntial reasom for this observation include:
¯ High poUutant depoeition

¯ Heavypallutant buildup
- Incomple~ washoff afl~ deanin8
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,~ll-~-all, it appears that this pilot test ot mobile cleaning asphalt surfaces, at high sales

volume gas statioos, rtear bus), intersections on major streets, was probably a worst case
scenario for this potential best management practice. The cost of mobile deartjn8 the
h~eling stations used for this stud.,,, was estimated to be about $600 ~ staUort
washdo~-n which is eqmvalent to S1,300 per acre of paved stuface. Therefore, the �~st
of mobile �,]eaning a significant amount of the areas in a watershed exposed to vehicle
traffic, on ¯ regular bas~s, would be quite hi~

Since the results were inconclusive, this study cannot recommend the implementation o~
the mobile cleaning B~ on ¯ lar~ scale. However, field observations and study
results seem to indicate that, given the ht;ht �’onditiotts, mobile cleaning may hav~ the
potential to remove sources o/storm warm pollution, it is clear from this study and
others that it is not just ~as station runoff, but runoff fzom any area where v~ddes
travel, park, or a~ ~erviced that is cd conc~n. ~ttom are made for hu’ther
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¯V
gasoline fueling stations by collec~ng and analyzing runoff samples. Additionally,

LPhase 1 included selecting and implementing BIVIP$ at the gas ~tations with the intent of
reducing those pollutants found in the runoff water samples.

Six’c/tic tasks in Phase I included a literah.u’e review, gas station selectiort, samplinḡ

1design, water quality monitoring and analysis, BMP selection and implementation, and
public par~cipation. This phase of the work culminated with ~ development o/¯

"    2Phase I Report (Sacramento County, 1993a) summarizing the �~mpleted tasks and

The work in Phase 2 (second wet seasen) consisted of determining the effectivene~ o~
the implemented BMPs in reducing pollutant loading by re-,~mplin8 the selected 8~

stations after BMP implementation and analyzing the ~esult~ The Pha~ 2 work
culminates with the development of this ¢omprehemi~e final ~’port summari~ all the       "’

completed tasks, associated ~mdin~, rmults, and coat e~tiamam to Implement the ~

Applied Sale¯ca
2

an aPPlied Kience proiect, as oppoaed to ¯ bask: rmeard~ prc~..t. "l-hb b an imlXa.tant

effectiveness :s the need to estabiLqh ¯ sufficient databese to show statistic.slly ~iS:nl~cant

any �onclusior, s will be judged a~d rec’eived with some h~sit~iort. ~ ¯ database b
difficult to develop because of the variabi!ity amens storms (quantity, duration,

necessary to have either correspenclmgly iarg~ data sets or ¯ relatively large
in their avera~ values to demonstrate a statistical/), si~nificm~ cfifference. The ~         --
team there6xe advocated an approach that emphasized maximmn production of usehd
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In practical terms, this approach meant the collection and analysis of samples h’om the            L

maximum number of storms in each of the two wet seasons. To accomplish this within

the available budget, it was necessary to focus the analyses on indicator poUutant~
These pollutants were known or expected to be present in relatively high
concentrations, and to be representative of the other pollutants on-site. By k~’ttsing on
a subset of the expected pollutants, money was spent where it could produce the most
useful data. As dLscussed more specifically in section 4, Monitoring, the s~lection
indicator pollutants was based on both the literature review and the sample r~sults
from the first three storms,

Another way to maximize the statistical validity of pre- and post-BMP comparisons b
to maximize the difference in the pre- and post-BMP data. To effect this, the proj~-’t
team implemented a ~ull suite of BMPs at each station, as opposed to Implementing one
BMP at each station. The presumption was that the combined effect of the suite o/brat
management practk’es wouk/increase the likelihood of reducing pollutant~, thereby
producing more statistically sign/titan! results.

Characterization of gas station runoff was also ¯ goal ot the project. Giwn the applied

2science emphasis and practical constraints on project ~undln~, a detailed,
comprehensive characterization of all possible �onstltuems in gas station runoffr was not "

R0058266







3.0 Monitoring Plan " 0

_L
This section describes issues related to the constituents that were analyzed, the quality
assurance and quality control aspects of the study design, and the sampling site
selection process, including gasoline fueling station selection and sampling point
determination, in addition, the sampling program design is provided, including
weather monitoring, storm selection, sample collection, and sample handling
procedures,

3.1

The identif’~ation of �ormtituen~s to analyze fix’used on the constituents ~enmlly
thought to be pr"-,n~nt at fueling stations. Information on the likely poUutants from
vehicles and vehicle traffic were obtained from a number ol zources (Shaheen, 19"/5;
Federal Highway Administration, 1984; City of Puyallup, 1988; Pitt and Reid,
Sacramento County, 1992b; Washington Department of ~’oiogy, 1992; W~
Deportment of Natural Resoun:m, 1~92). Based on ¯ review of thee studim, the maJo~

Off & Grmse,

Polyc,s~ m~m¯tic hyd~ ond
Petroleum

For each constituent analyzed (see Table ~.I), the EPA test method, detection limit,
sample type, s,~mple bottle, m,~imum hoidin& times, m~l preservative m~ ~
Samples were no~ filtered before m~lTsis.

~sed on the results from the first three storms of PEme 1, constituents not found in
detect~ble concent~tions or those found significantly below levels of concern wes~ no
longer included in the m~lyses a~ter the third storm, there~ ~liowin& the m~iyses to
~ocus on pollutants regulm.ly found in significant concmt~afions (Le., ind~tors). This
~ction was consistent with the project’s applied science appro~’.h ~ section 1,
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V
OThe following pollutants were selected as indicators and were analyzed in samples from

L
all twelve storms (6 pre- and 6 post-BMP):

0~] & Gm~.~;
Total suspended solids; and
Heavy metals.

Cadmium.
Chromium,
Copper, 2
Lead, and

The same suite o/r parameters that were analyzed in the environmental samples we~
also analyzed in the Quality Control (QC) samples (field duplicate, field blank,
laboratory duplicate, matrix spike and matrix spike duplicate samples).

3.2 Quality Assurance I Quality Control

A Quality Assurance Project Plan (QAPP) (Sacramento County, 1993b) was prepared
for the project using guidance from the interim Gaidclines muf $peci~mtimu ~ ~

..~ O~lity Auumnce Pmie~ P/mu, (U..q. ~PA, 1983). The QAPP pusented specifk
information including data quality objectives, data use objectives, pmcedurm, ’"~ organization, hm~lional a~tivities, and sped~: quality ~urance (QA) and quallly

-
.

control activities/or the projecL

QA/QC Sample Collection and Handling
¯

’
_~$~ct ~lhm~nce to the sampling protocols descn’bed in section ~.4 is the most important
Q /QC m~esure to I~ followed in the field. Documentation o~ consistency tn sampfin$

7
and analytical procedures is important for the validation of any sampling effort. As ¯
part of field QA/QC, the chain-of-custody for each sample was strictly mainlaine~L

Sampling points for both Field QC samples and Laboratory QC samples were located at
the same point that e~vironmental sample coUection took place.

Field QC Samples

Two types of field ~ samples were used for Phase I and 2: field duplicate samples
(duplicates) and field bottie blank samples (blanks). The objective o~ collecting               --
duplicates was to obtain a check on sampling and analytical precision. The objective o/
coUecting blanks was to check for chins-contamination during sample collection,               ..-
shipment, and Laboratory handling.
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Field duplicate samples were collected in the field using the same sample collection

Lmethodology and sampling procedures as those used for collecting environmental
samples. The procedure consisted of filling two 5 liter composite sample bottles, one for
the environmental sample and one for the duplicate. Each time a i liter aliquot was
collected and poured into the first 5 liter composite bottle, a second 1 fiter alklUot was
collected immediately thereafter and poured into the second 5 liter composite bottle.
Both composite bottles remained on ice and were covered with screw-on caps, except
during sample introduction. A di.~cussion of sampling procedures is presented in
section 3.4.

Blanks were collected concurrently with the environmental samples. Contaminant h’ee
water sufficient for the spscified QA/QC analyses, ¯ separate I liter glass bottle, and ¯
separate 5 liter composite bottle were brought into the field ¯long with the
environmental sample containers. Each time a runoff sample was collected at the
sampling point, an aliquot of contaminant.free water was poured into the ~l~r~to 1
liter bottle and then into the separate 5 fiter composite bottle. Both S liter bottkm

(environmental and blank comlx~sites) ren~ined on ice and were covered with screw-o~
caps, except during sample lntroductio~.

Both duplicates and blanks were L~beled, packaged and sealed in the ~mne n~nner m
the environmental samples. The duplicate and blank samples were submitted bend to
the laboratory along with the environmental samples. Bemuse one environmental
composite sample ~om each gas station was collected and delivered to the l~bor~tor),
for e~ch storm event, the sample was uniquely identified by station name m~l ~
The identity of blank and duplicate samples was disguised.

Laboratory QC Samples

7Matrix spike and matrix spike duplicate analyses of field samples were conducted as ¯
quality control check. In addition, laboratory duplicates and method blanks w~e
analyzed as part of the laboratory’s routine in-house protocols. A complete discussion
of the laboratory QA/QC program is provided in the QAPP (Sacramento County,
1993b).

QA/QC Sample Collection and Analysis Frequency

Due to the unpredictable and uncontrollable nature of storms, the frequency o~
collecting QA/QC samples deviated from the recommended u.q. EPA (1980) collection          ~
frequency for duplicates of "one sample per week or 10% of all field samples, whichever .......

9
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is greater," and for blanks "one blank per day." The collection frequency for Uds

Lparticular project was driven by storm events. Thus, QAIQC samples were collected
on an event basis for each storm sampled. One field duplicate and one field blank were

collected and analyzed for each event. One matrix spike, one matrix spike duplicate,
and one laboratory duplicate was collected and analyzed for each event. QA/(;~

Isamples were coUected at each of the three gas stations on a rotating basis.

2
3.3 Sampling Site Selection

The selection of sampling sites was a two step, sequential process. The first step was

identifying three gas stations with appropriate characteristics whose owners/operators
were willing to participate in the study. After the sites were identified, the actual
sampling points were selected.

Station Selection

The goal of the site selection process was to select three representative gasoline fuelb~

stations whose owner/operatora were willing to participate in the BMP demonstratimt
program. The following general principJes were followed in this process:

¯ Maximize statistical validity ofpre- and post-BMPcomparbo~

¯ Select stations that are representative o~ those in Sacramento County.

¯ Select similar sites; minimize variability that my confound pre-and Post-BM~

As noted above, one of the guiding principles in site selection was to select sites that
enhanced the ability to distinguish between pre- and post-BMP implementation. To
this end, the project team originally expected to select stations that have automotive
service hays. During the course of the site selection process, however, it became

apparent that the major oll companies are phasing out the traditional service stations
that provide a mix of gasoline sales and automotive repair services, and replacing them

with the modem self servicelconvenk:nce store b.:ility.

The site selection process also strove to identify stations that are representative o/

gasoline service stations in Sacramento County. LL~ of existing retail gasoline

operations in Sa~amento County were obtained h’om the records of public

during the site selection phase of the project. The major oll companies operatin~ relall

gasoline outlets in Sacramento were contacted individually. A meeting of the Western

I0



States Petroleum Assodation’s (WSPA) Envi."onmental Management Subcommittee was
attended by a member of the consultant team. From these contacts, information was
obtained regarding the t)~es of stations which represent typical gasoline stations
currently in operation in Sac~’amento County. This iz~ormation was used in the
selection of gas station sites.

The typical station is now a self service gasoline retailer with a convenience market and

without automobile repair service ~y~ Furthermore, older stations providing ~

s~.~’k:.es are being renovated and converted to the sell service/convenience market typeTh,.  ,_ pe of..t,on was therefore se ed as mo , repr ta,,v, ot
re,a,1 statmns m ,’~acramento County, and the selected gas stations all cont’orm to this set

of charecteristk~.

Given the ongoing changes in the oil industry, it was also considered iml~ortant to
select stations operating under companies that appear to be stable in the Sacramento
market, to provide some security that the selected stations would still be in operation at

ree ~,a~mg gasoline retaders m Sa~amento County. This derision lncre~ed the

2representativeness of the program and added credibility to the results.

, ..

homer ~ roues) (see ~.~gure 3.1), and aU receive an average of |9 to 20 inches of annual

nu~all. The s_tatsons were located in the suburban Citrus Heights / Fah" Oaks are~ o~

~.am Drainage Canal, and then into the San Francisco Bay Delta/E~luary,

s~g~sszea mtersectsons along major arterial roadways. Station X was the Penmt oil

compa?.y’s high .e.st volume retail station m Sacramento County. All three stations
conve~uence markets; none provided automotive repair services or had automobile

h)r each ot the three stations.

involved the selection of similar stations, to minimize station-to-station variabnlty in the

!1
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runoff chemistry data and maximize the statistical validity of the pre- and post-BMP
comparison. The selected stations had the following characteristics in common:
¯ Geographic location (sin~lar precipitation and atmospheric deposition)
¯ Local setting (land uses, traffic patterns)
¯ Quantity of gasoline sold {high volume sales)
¯ Station layout and design
¯ Mix of services (e.g., convenience store)
¯ Existing BMPs and on-site treatment

Stations also were chosen where samples could be collected effectively, safely, and
securely, and where the collected runoff would include only runoff from the gasoline
station, uncomplicated by ~noff from off-site. Finally, and in practical terms most
importantly, stations were selected where the owner/operator has pled~jed their

Sampling Points

In essentially all cases, collection of storm water runoff that includes only service mtio~
runoff requires collection of samples on the service station property. Therefore, oil
company approval was required before physical modff’r.ations could be made to the site
to accommodate sample coUection. The WSPA members, representing the thrt~
~soline station retai/outlets, agreed to al/ow these physical modifications to be made.

Statistical techniques m used to determine the number o/sampling ioc~tiom ~

logistic, and practical comtmints. The statistical methods included ~n ANOVA model
used in conjunction with statistical power ¯nalysi,s, ¯ sampling plen design tool (Cobras,
!98~). This analysis concluded that ¯ 50% change in nmoff concentr¯tions due to BM~
implementation would produce ¯ statistically si~mificant difference in pre- ~ post-
BMP runoff characteristics, ~suming three gas stations with one sampling point and
six storms each for both the pre- and post-BMP samplin&
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Given the expressed wish of the participating oil companies for the project to have ¯               L

minimal impact on station operations (i.e., no interference with traffic flow or services),
and the project’s budgetary constraints (the cost of sampling manpower and monitoring

s!a!!on installation); the selection of one representative ,mpfng point ¯t each ~as~ s~atmn was considered adequate. Safety of field sampling personnel was also ¯ factor in

~

ssam.p.l.,n.g por!! sele~. on. Samp. ling po,nts were chosen based on ,he followin, ~iteria:
 In’mum  ntn s,on of off-s,te n no. co-mingling with sample¯ Mznimum interruption of station operation

¯ Maximum safety for sampling crews¯
~ ¯ Consistency among gas stations

runoi~ from ~uehng areas and ¯.r and water supply servke areas

At each of the three gas stations, ¯ sampling point was selected where ¯ration runoff k.fl
the property, where the runoff stream at the samplin~ point drained a si~n//lClnt
portion of the property, and where the runoff stream ¯t the samplin~ point included

¯ reas~. These samFlin~ point~ were selected ¯her careful slte inspectlon ~md d~y
weather flow lestm~ (observ¯liolt of drainage patients by ¯llowin~ wller to ~o~ ~om ¯

8ardefl hose ofllo the areas of interest). Sube~iuent storm eampiin~ expedence It the                   ’

point~ indicated in Figures 33, 3.3, and 3.4.

3.4 Sampling ProMam Des[8n

Wemth~’ Monitorin~

W. eather w~s momtored during this project to maximize the likelihood o/’capt~dng"
s~x storms each season, to ~ false starts, and to ensure that the sampling
equipment and team was prepared in sufficient time to collect runoff samples. The
incoming storms were monitored using the Weather Network on-line weather dmtalmse
systen~ as well as direct telephone contacts with Weather Network and National
Weather Service forecasters. The project team accessed Weathen~et’s on-line dat~bsse
via modem through an account established for this project, thereby providins liveaccms to Weather Network forecasters available around the clock during~impend~            Ib-’’- "~

storm cysts. ....

I?
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Storm Selection "’ O

Using Weathernet information and a "phone tree," the Field Sampling Coordinator kept
,.,. L

the project team informed as to the likelihood of sampling. As a storm approached, the
Field Sampling Coordinator made a recommendation to the rest of the project team as
to whether the storm was likely to be large enough for the purposes of this ~tudy. Only
storms predicted to provide sufficient runoff to be sampled were selected.

"2Storm Events

Storm water monitoring programs in Sacramento County typically have restricted
sampling events to storms expected to produce over 0.$ inch of rainfall within ¯ 24-bout        "
period, to achieve sufficient runoff to collect adequate samples. This k~uideline was            ,-
adopted for the current project as well. In an average rainfall year, Sacramento County         ,
receives approximately 19-20 inches of precipitation in the area of the selected
stations. In recent drought years (1986/8"7-|99|/92)o theannual rainfall has totaled

¯significantly less. Given that some precipitation will occur during storms which do not
meet the 0.S inch / 24-hour intensity a’iteria, and given that it was not p~s/ble to "
predict the annual predpitation in edvance, six was considered to be the number o/ . r 2
storms that could reasonably be expected to be sampled within a wet seeson. _

Sample Collection                                                       -

Sheet flow samples were collected manually (without the use of samplin~ equipmenO
by placing a ! liter glass bottle below grade at a sampling point (monitorin~ station).
As shown in l~gure 3.5, the monitoring station consisted of ¯ 12 ~ inside diameter by

~J 918 inch deep reinforced concrete pipe (RCP) placed in the pavement at each location. A
3/8 inch aluminum plate was bolted in-place over the hole when samplins was not
taking place. The plate was removed before sampling besxn. -

At each station a I liter glass sample bottle was used to collect water for all the
constituent analyses, and a 5 liter borosilicate glass bottle was used for composittn$ the
] liter ¯liquors. During sampling, sheet flow runoff flowed over the lip of the RCP and
was collected directly into the 1 liter sampling bottle. Continuous ~ was
performed to keep the water level in the hole sufficiently below the mouth of the bottle
to prevent cross-contamination of the collected sample. The individual 1 liter sample
¯liquors were composited in~nediately into the S liter bornsilicate Klass bofde.

18                                I
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Samples were flow weighted by collection at intervab based on a predetermined
increment of rainfall volume, equal to 0.05 inches. To accomplish this, rain gauges were
used to measure rainfall volume during storm sampling. The same type of gauge was
placed at each of the three stations during the sampling period to provide site4pecific
data. The gauges were placed in an open area on-site, away from the influes~ce of
structures or trees. The rain gauges were checked periodically, depending on the
rainfall intensity, and the amount of rain in each gauge was recorded dudng the
sampling period to yield rate information as well as total rainfall data. Upon initiation
of runoff sufficient to permit sample coilectio~ a ! liter sample was collected every O.OS
inches of measured rainfall until the composite bottle contained

Sample collection was initiated by the Field Sampling Coordinator. Each station had
dedicated staff who covered that station/or the duration of the samplin~ period. All
field observations were recorded, including storm characteristics, runoff characteristics,
activities on-site, ~rities or difficulties in the samplin~ procedure, the time inch
grab sample was taken, and unusual qualities of the runoff ~mp~.

Sample Handlin8

The �omposdte container was field preserved _at approximately 4° Centi~’ade by
in a cooler containing ice. The filled composite sample containers were maintained on
ice until delivery to the analytical laboratory. Delivery to the lab ocom~ within 24
hours of the completion of sampling. The compusite container~ remained dosed with a
screw on cover containing a Teflon Seal. Upon delivery to the lab, the composite was
split by laboratory personnel into aliquots for the spedfied analyses, and preserved
accordingly (see Table 3. I). Pdor to Pouring oH alJquots h~)m the �ompo~te
analyses, the comp~ite sample was thoroughly shaken to ensm~ that relx~m~tlve
samples were obtained.

Rainfall Monitoring

In addition to the on-site rain gauges used to measure rainfall during the sample

rain 3.6 shows the location of three ALLOTgauges.Figure gauges
vicinity of the three gas stations. The gauges are designated by numbers and nearby
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4.0 Best Management Prach’ces (BMP$)                L

Th~ssectiondescribes the selection and implementation of best management practices
designed to reduce gas station runoff poUution.

4.1 Selection

The selection of best management practices was based on a review of appropriate BMPs
described and used elsewhere for vehicle-related activities (SCVIqPSPU"Po 1992;
L~PAo 1992; Palo Alto RWQCP, 1993; California SWQT]:, 1993; County of Orangeo
1993). As part of Phase 1, BMPs were sele~:ted based ms their effectiveness, practicality,
and cost by using a semi-quantitative scoring method (Sacramento County, 1993a). The
following six BMPs were selected and implemented:

Mobile High Pressure Water Clmnin8

¯ Litter Control

¯ F.mploy~ ~wm,emm

The above list includes ali of the BMI~ tppltcable to the stations givest the physical
limitations of the sites. The selected best management practices we~ eithe, low in cost,
and/or high in perceived effectiveness in reducing poUutantt A "potential for
disruption" criterion helped guide the selection towand BMPs that we~ acceptable to
the station owners/operators. The BMPs tended to focus on the areas of the stations
with the greatest potential to generate pollutants (e.g.. air/water supply area, fueling
area, drive through area) as opposed to areas with le~ pollution potential (e.g., roof
drains, landscaping). On-site treatment control BMPs were not selected because of their
high relative cost and disruption to operations. Off-~e BMPs (e.g., detention pond,
wetlands) wm not considered because the scope and budget did not allow for these to
be tested. Therefore, aU of the best management practices selected for implementation
were source controls.

One way to maximize the statistical validity of pre- and post-BMP comparisons is to
maximize the difference in the pre- and post-BMP data. To effect this, the pm)ect team
implemented the full suite of BMPs at each station, as opposed to implementing one



V
0

BMP at each station. The presumption was that the combined effect of ~ suite of best
management practices would increase the likelihood o~ reducing pollutants, thereby
producing more statistically signi£icant results. The need to implement a suite of BMI~
is especially important with source controls, because there are a variety of pollutant
sources, each requiring a best management practice. If treatment controls had been ¯ 1more viable approach, it’s possible that fewer BMPs would have been necessary to
produce a reduction in pollutanlx

4.2 Implementation

Having selected the BMPs, the project team worked with the station owr~,~/operato~
to gain their final approval and to implement the BMPI. The following d~
provide some detail on the actual implementation o| each of the selected
management practicex

Mobile High P~u~ Wa!er Cieanins . The entire drainage area u~d i~ Ph~w 1,
particularly the air/water supply, ~ueting, snd drive through ar~l, w~ desn~l ~
average of about twice per month using a high pressure (3,000 i~i) ¯nd high
temperature (210OF) mobile cleaning unit (Figure 4.1). Th~ wash water g~ted
collected using a "Vaco-boon~" a portable, runoff collection system (Figures 4.2 and 4.~1.
The "Vacu-boom" incJudes a hollow, flexible snake that is connected to ¯ high pow~,

~ ,wet vacuum uNt. The apparatus enables sheet flow to he captured and conveyed to ¯
sanitary sewer inlet.

Several concerns wer~ identified and resolved before using the mobile cleaning system
including: I) potential asphalt erosion caused by the high temperature o/r the watt, 2)
wash water disposal, 3) safety of the cleaning operator and the equipment, and 4)                 ~’~
disruption of normal station operations. To reduce the potential for erosion o/the
asphalt, the operator avoided persistent spraying in one area to avoid heating up the
asphalt surface. Wash water disposal was handled by discharging into the sanitary
sewer system via a cleanout or rest room connection. The safety and disruption issues
were addressed by conducting cleaning operations late at night duflng slower business
hours and by supplying the operator and assistant with safety orange cones and an
orange vest for increased visibility.

!
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Fi$ure 4.3 W~h water ~lle~ by V~~

~e ~ive of the ~bile deaning BMP was to f~ the ~llu~n~ from t~
us~S high tem~ra~ a~ high p~su~ water a~ to tra~

~llutan~, ~ water ~s~ion, to the V~-~m ap~ra~ ~ ~
appi~tion t~t ap~ to ~ the mint eff~tive w~ to i~t~lly w~ t~ ~it
surface over the .nti. d.i.~ a.a to the ~int of.m.tion wit~t ~t~.ny
si~ifi~nt ~noff. "~ mobile cleaning t~k p~e ~a~ing f~m t~ ~t
~t ~ t~ d~i~ge am a~ working do~ in a ~ck a~ fo~h li~ to
downturn ~int, By initially w~ting the surface, the w~e steam ~m the
cleaning w~ able to f~iy t~vel down to t~ Va~-~m ~t~ut t~ water
"us~ up" in t~ w~ting of d~ ~p~lt. Water quality ~mpi~ of the w~te
were o~g~ily going to ~ ~ken to d~e~ine the ty~ and amount o~ ~iluMn~
remov~ ~ the ~bile cl~ng BMP. However, si~e the V~-~m ~ v~
~n~in~ ~p~r and b~ fittings and com~nen~, pro~ ~ff d~
r~ul~ would not ~ ~Hable and the~re a~on~ the ~

Table 4.1 p~n~ da~ on the ~bile deanings ~rfom~ during the
~fo~tion p~nt~ ~ Table 4.1 re~t~ t~ mobile cleaning humor, ~t~
cl~nin& the statio~ clean~, and the days since the previo~ d~ning ~th ~e
humor, the store date, the n~r of da~ si~ the ~t d~nin& a~
d~nin~ s~e t~ ~st sto~ ~mpl~. ~e d~i~ge ar~s at the ~
~biled~n~a to~lo~ten tim~ ~tw~n ~te ~to~r 1~3 a~ ~te ~



To ~urther explain Table 4.1o starting with the first column, the

on 10/27193 for stations Y and Z. and on 11/4/93 for station X. The second cleaning

~’urred on 1119193 for alJ three stations which resulted in 5 days since the
cleaning for station X and 13 days since the last cleaning for stations Y and Z (~ourth
column). The first storm (fifth column) was sampled on 11129193 (sixth
was 20 days since the last cleaning (seventh column) that was done on 1119193. The
drainage areas at all the stations were mobile cleaned twice prior to this storm (eighth
column).

Table 4.1 Mobile CleaninK/Sampled Storm Inh)rmation

Mobile Cleaning Data Sampled Slorm Data

Mobile Dale d S~licm(e) Dap S~am Stem
Cle~nin| Meblk Since Number D~I,
Number Clm| ~ ¯ Sinm L~

! 10,’27/93 ¥ and Z

2 11/9/93 AJI 5~Q, I i1/39/9~ 30

13 (Y/Z)
$ 1215/93 ~JI 26 2 t2/I I/93 6 !

4 tZiZI/93 ~]1 l0

5 !1t0/94 AU 18 3 1124/~1        14            2

6 li~5i94 A~
16 4 2i6194 tt 1

? 2i9i94 ~1 14 $ 2/17/94

$ 2iZ3i94 A~
14

l0 3123194 AU 14 6 4/8/~ 16 3
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Public Notices - Signs educating the public about good housekeeping practices and                ~r
what to do in the event of a spill were displayed in the air/water supply area. One sign

requested that the gas station attendant be notified should a spill occur and the other

sign requested that litter be properly disposed (Figure 4.4).

Ll~ter Control - To supplement the litter control sign, the project team monitored the

presence of trash receptacles in the air/water supply area (Figure 4.4).

Storm Drain Stenciling. The public is usually unaware that storm drains flow di~,ctly

to a creek, river, or a bay. Storm drain stenciling conveys the message that the water

that flows into the catch basin goes directly to the local r~vers. The on.site, and nearby

off-site storm drain inlets were stenciled to increase public awareness (Fikn~re 4.5).

Spill Cleanup Materials. To ensure that spilled fluids are promptly removed, cleanup
materials must be readily available. All three stations keep.spill cleanup materials on-
site. The station mnagm were also encouraged to, not only keep the spill sraterlais
readily available, but also to train employees in the proper use of the spill materials.

and their parent corporations have employee
2

Employee Awm~neea All threestations
training programs that include material and waste management practices. This training
was supplemented, as necessary, to assist the project team in understanding the
conditions at each station. Because the team could not be at each of the ststiom mo~ of
the time, the employees were encouraged to use log sheet~_ to r~’ord significant events
(e.8., spills) that could help to interpret study results. However, the use o( !o~ sheets to
monitor spills outside the fueling areas was difficult to implement because the limited
staff found at these type of stations usually did not have the time to make observations.
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Fisure 4.4 Public Notices

2

Fibre ~.~ Sto~ Drain Sten(ilin~
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5.0 Results

L
This section describes the results of the first (pre-BMP) and second (post-BMP)
wet season’s measurements, including drainage area estimates, climatological data,
runoff sample analyses, and graphs. 9

For each of the stations, the area draining to the collection point was less than the total
area of the station (se~ Figures 4~.-4.4). Measurements of the dntinage area to the
sample coUection point were made based o~ site plans provided by the County
Sacramento and field measurements, inciudins fiekl flow (hose) trials, made by the
project team. A planimeter was used to determine the watmzhed areas depicted In
Figure 32 through 3.4. The estimated dJmemimu of the drainage areas are provided

2As shown in Table 5.1, there are several ways to calculate the area dra/n/n8 to the
sample collection poinL The project team is usinK the exposed paved am plus the
draina~ are, (row 6 in Tsble S.l ) to represent the’sample are~" or ares drain/ns to the

pen:ent °f r°°/are~ draininS to me coUecUm point, with station X JuvinS JlSnm=ntly
more roof drai~se area ~29%) than e/the" of the other two stations (Y = 4% andZ-

ClimatoloKical Results

CILmatological data wm-e compiled throughout both wet seasons to aid in interpeeti~
the storm water runoff results. These data inchxted armwkle ~ totals frmn
Sacramento County AL.I~T system rain ~auges, inter-event times (time between
significant storms), and rain~alJ intensity data ru:orded durin~ sampling. ~ data
co"ected at the three ALERT gauges were used to cak’ulate the cumu]ative precipitation
for the 1992-93 (l:i8~re 5.1) and 1993-94 wet seasons (see Figure 5.3). Rgurm 5.2 and 5.4
show the daily precipitation totals for the 1992-93 and 1993-94 wet seasons, respectively.
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FIsure 5.~
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" Table 5.2 Inter-even! Time Data

~om e     D~te                (~’~) (da~)     (> 0~ (~) (de~
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Also for the 1992-93 data set, th~$ same method w~s used to de~ermi~ values for ~

L_ detect results on oil & g~e~se (December I0 storm) ~rtd chromium {Janu~n! 6 storm) at
station X. In both c~ses, the values calculated to rt, place the non-de~ected values
actually slightly ~reater th~n the deiection 5mit. So it w~s de~ned r~.~sortlble to
replace the two non-detected values with their respective detection limits (O.S m~/L - oil
& grease; 1.0 uK/L - chromium).

" Appendix B presents plots of poUutant concentrations versu~ station lot all six po~- 2
BMP storms. Wher~ applicable, the plo~s include water qu~Sty obje~ves {SWRC’B,
1991) for comp~mon. TI~ comparison is yen/comervative because it does
consider the fate o! the pollut~nts (e.~., adsorption} ~nd tl~ ~-~ that the s~nples were
collected upstream of ~e storm dr~m sy~em, as well as the rt,~-eivi~ wate~ ~o~ whkh
these objectives are developed {SWRCB, 1991).

~ Appendix B also pr~ents plo~ o~ po~t-BMP pollut~t �on~ntr~tiom venus ~onn
"" the three stations. As in the ~ with the previous plo~ whe~ applksble, the
-̄- include water quaSty obje~tives {SWRCB, 1991) lot �o~p~’iso~ ~ this

first year’s d~ta, pooled mesh �o,~ntmti~ o~ copper, k~l, ~d ~ {Tsble 5.5)
exceeded C.~l~orn~ ~ ,Su~e W~te~ Plan w~ter qu~ity objectiv~ b~ed ~na

Tsb~e 5.6 pr~ents some ol the pre-BlvIP rtmolf w~te~ qu~ity d~t~ ~ ~ study ~
with data frmn r~,cent characterizaticm studies. These studies have focused in whole m’
in part ~m vehi�le-related source~ The studies va~ in sample size (n=4 to 18), sample
t~/pe (compo~iteo ~’ab), waste stream t3~e (sheet flow runoff, .~mulated runo~o o/I/8~t
separator water), and a~-tivit~ area (Kas stati~e~s0 fuelir~ islands, oil/srjt separstot~,

not possible. However, it does appear that the pre-BMP resaits from this study are
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Table ~.6 Data Comparisoa o Related Studies

S~cramento
Wiscomin                   Pin & F~ld

County Man/J~d ~ l~a 19~0Constituent 1993 WSPA DE DE 1992 VehkJe

~admJum 0.7 ND UND IS~ 0.$ 1.0 & 0~" 0.8 to 33" 8 0.72 0.76
Chromium 4.2 NO S 17.63 2 12 & 5 S to 23 19 18 33
Coppe~ 252 200 72 IL~63 17 41 & 15 24 to 76 8.! 20 15
Lead 33.4 NO 48 162.38 17 38 & 22 33 to 86 75 30 20
Nickel 4.7 NO UNO NO ND NO NO 35 40 3

Oil & ~rease (mj/I) 4.6 I to 34 NO ~531 NO NO NO ND NO ND
~ 59 10to1 hid
Number of -’---’--"-" N~ 173 312&~8 :?.13 to 76,1 NO ND ND
,amples 9 to 18 $ 4 7 I~ 6& 12 10 4 12 to 13 6

Waste
meamtype ~.ettiow ~imulatod Nate~’In INab,rin SiteelllowSheetllow ~heetlkm, Shee~tlow Nteetllow Sheet/low
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6.3 Estimation of Event Mass Load~

For each �onstituent a~! station, event mass loads ~) were estimated ~c~ each
storm event monitored. The ~ were c-lcuJated from the product o/the ~

pollutant �oncentration and t~e estimated runoff flow volume throush the ~as
mordtorL~g site drainage area. The runoff flow volume Eor each storm was cak’ulated
from the estimated surface area drak~tg to the mcl~tor~ sit~ (as described in section
5.~), ~’~d the ram~atl volume measuzed a~ the ALERT ~y~tem r~in ~u~e nem~t I~e ~ile.
The estimated mass loads lot the pre-B~ and pmt-Blvl~ ~bx’m even~ ~e ~ in
T~bles 6.2 ~ 6.3.

6.4 ,A, naly~l~ of $~aUon-io-S~aUon Differences m~d Pre- ~o Po~bBM~ Dlfferenct~

Erom ~tat~on-to-~t~t~on duri~ the study, and whether po~t-BMP runoff qu~ity cUffemd

T-mu were meal to ev~l--te the �liffermo~ in M~ mt~m runoff w~tm" query ~

runoff quafit7 between the pre-BMP and post-BMP conditions. For the station-to-~ation

compammu, the tests wine dine by pain M statism (X:y, y:z, X:Z~ A robust Im.m d
the paJzed, two-laJJed Student’s t-test wu treed. This test �~ml~sl~ the mea~ ot two
data ~.ts, but does not assume that the vL,’Jances o~ the populatiom ~ which the

semmdmwnmequal. The paked sample trot Is appropria~ for data sets where the

is n° sifnifiamt diffem~ between the two data sets. TechnicaUy, the t-test detemdnm

equivalent to the pro~bility of error (known ~s the "p" v~lue) m~x:i~ted with
the h)’pothe~ that there is a significant ~ betwem two data sins,

nu~ hypothesis (~, with ao:e~l~ the ~ilernabve hy]:mthes~ b~at the dala ~

_ �l~erent) ~s less th~n five pen:ent.
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V
For the post-BMP monitoring, the EMI.s were a£so tested for station-to-station

L~diHerences. Significant differences were observed both betwee~ stations X and Y, and
between stations Y and Z, for chromium, zinc, and oil and grease (see Table &6).

Pre-BMP to Post-BMP Differences

The lack of statistically significant differences in pollutant �oncentration data amo~ the
three stations for both years permits grouping of the data from the three stations h5 the

p.re- and post-BMP analy~es, as well as use of the combined data sets In evaluations of
ramfaIl.related effects for each year.

BT-tests ~ again used to compare the pre-BMP monitoring results to those of the post-

" ! ne comparisons were done for both concentrations and I~...s8 Ioadinp.

The results of the concentration data comparisons are shown in TabSe 6.7. A

mgnifir.ance level of p=0.05 was as,in used to determine whe(her statistkally ,ds~dflcant

EM.Pansons.was found i~ the combined stations dam sets for oll and grease. For the               "

the " �orn .l~OnS (’table ~8). no m~Uy .ip~ir~.nt differences were f~nd between
pre- aria post-BMP data. This indlcatea that, Senerally spaakins, Sas 8tattom runoff

quality was no( siKni~Jmtly diHerent before and after implem~tatJon of BMPs, A
complete set of the paired t-tas~ results is presented in Appendix D.

Table 6.8 p-Value~; Pal,red t-etsts

~onsutuent I X i y i Z i All
--- 0~17 0.498

Copper 0.176 ~ O~ 0,110Lsed 0.510
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6.5 Evaluation of Seasonal Trends

Regression analysis was used to evaluate the effects of pre~pitation patterns on
station runoff chemistry for each of the two study years. A regression analysis provides
an evaluation of the best.fit ~ draw’n through a data plot. The "p" value indicates the
likelihood that the observed relatiomhip is due to chance. A p-value of£ 0.05 is
generally considered to indicate ¯ statistically significant relatiomhip. The "r" value
indicates the relative "goodness of fit’, or strength of the relatiemhip. An r value of 1
equals a perfect positive correlation between the data points; -1 equals a perfect nesative
�orrelati~.

For the pre-BMP data, regressiom were performed on the runoff certt’entratim data vs.
four rainfall parameters: rainfall intemity durin8 the period of sampling, ctunulative
predpitation to date, days since last storm of 0.1" ce greater, and days since last storm of

For the post-BMP runoff �oncent~’stion data, additional precipitation perJmetm~ were
added: stmpled storm depth (volume), in~sity of stcrm (overall intensity during the

of 0~b" ~ pt, eter.

~ re~’essiom we~ run ~r each station Indiv/dtmlly and ~ tl~ �ombin~l
dam .et. The loS-U’m,.sf~nn~ pollutant conc~n~atim valuta w~ ~ ~n ~U ~

Table 6.9. The hiKhest numbez of statistically sisniflcant repmsim relationships (p
0.05) was found with the "days since last storm >0.25 inch" parameter. Fou~ different
constituents at statim Y (chromium, lead, zinc, and TSS) and mu cemtituent at statim Z
(zinc) were sisnificantly cm’elated with this parameter. For the pooled data set (all
stations combined), chromium and zinc were again significantly cm’~Jated with this

For the "days since last strum >0.10 inch" parameter, the station X resremion e~
cadmium concentration was statistically significant, and had ¯ fair ¯ value, but the dope

longer, which is counterintuitive. It is likely that this result was an artifact due to

so



chance. The pooled zinc data set was positively con, elated with days $inc~ last storm               Y

>0.10 inch, although the r value was margmal.

At station 7. cadmium, lead, and zinc showed decreasing concmtratiorm in Rlabom to
increasing rainfall intensity, which is plausible due to the dilutm~ effect ~ mo~ intense
rainfall. For the pooled data set, oiJ and k, rease showed a similar invene relatiom~ to
mtensity0 but the r value was weak.

Overall the regx~ssions of pre-BMP runoff concentrations versus rmlnf~
indicated that zinc (and possibly other metals) appeared to exhibit a b~ild-up effect
during dry periods at the fuelinK s~tions. Zinc ¢oncentratio~ resoled to ~ as the
rater-event time decreased.

Table ~.9 Si~tLficamt"
irwin/all Pm’ametem ~. C.omcenl~,atiom"

Del~ndent Vm’lable~’ ~ ~’-~--- 2
independentVL-t~ble

Y Days Sin~ I~st Storm >0.25" 0,84 -
Y D~YS Since l~st Storm >0.2S" ~ 0.M

Y l~ys Sin~ l~st Storm >0.2S" TSS 0.M
Z Days Since I~st Storm >0.25" Zt~ 0.~3

Pooled I~ys Since Last ston~ >0~-
~ 0.S0

Pooled D~YS Sinoe ~ Storm >0.2.5" ~
X Days Since Last storm >0.10"

~
.0..

Pooled Days Since Last Storm >0.10" 0.49

°=p¢O.OS
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Table 6.11 Recession p.Values (Post-BMP)

Event Ma~ Loadln~

Cum,ulative Days Since Da)5 Since
Precipitation Last Storm Lut

Constituent Station    to Date      ¯ ~P

°        2
Z 0.8233 0.q012 nq~m
AU 0.~7 0.~187 0.4481 "
X 0.51,10 0.4863 _n__~j .,

Cd y O.~8Sl 0.~,17

0.203B

~ pvaham below 0.05 m shrill mul Im&l.
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In contrast to metals and oiJ & ~,ase, the post-BMP �oncentrations and event mass

loads total SUSF~,nded sobds m runoff d~d not mcm~e w~th inclosing t~rne be~’ween
cleanm~s. Again, Lh~s result appears to parallel the corl~l~bons fotmd between the

post.BN4P TSS �oncentration and lo~d data and the "days since l~st storm" l~ramet~s.

There are a couple olr potential explanabons for these results m rel~bon to the effects ot
mobile cleaning.

post-BMP TSS concentrations and imds did not incre~e withOne potential that
increasing tune between either storms or �ie~nmss is that the �ieanm~s were eff~tive
removing avadable parhculate midue and possibly even ~-ducmg the total midue
lodged m the spaces of the ~sph~lt surface. !! ,- possible that the ¢ieanmk,= were much
more effective at r~movmg TSS, which did not exhibit ¯ buddup effect, than
removing o~1 & grease and heavy metab, which d*d show an e(cumulabon effect. It
hkely that oil & gr~se h~ve ¯ strong affinity for ~ph~It ~urfa~t.s b~,.tme of

sUniJanbes m their chem,:,l composition. This aflimty would make the separation of
oiJ & ~,e~se horn asphalt dilficuJt, even under I~e high pressure ~d temperature

shown to be bound to psrlXubtm, it U l~iy that ¯ sisn~ant amount of metab

¯ lso bound to oil & Smue.

Another polmt~l re~son that Ix~t-BMp TSS d~ta did not _�~re~t~ with th~
last ..." p~rametms may relate to the f~ct that the lX)st.BMp cmtcenbations o~

showed statisbcmUy si~ni~:snt ~Mession ~l-bonships with two �ompk.tely

parametm~ than the other �onstitu~nt~ e¼pst~l rmn/~ll Ix.fore start of samplm

md~at~ t~at r~n depth ~td mt~ns~t), si~ni~�~ntly ~ residue w~hoff ~rom

not necessarily tr~Lnslal~ into fllose pm1~’uJates be~8 washed off by store1 ninon. Th~s

study’s results may md~t~ that, when ~otal rainfall was s~gn~�~tly redu~.d dram8
the post-BMP wet season, very little pank-ulat~ ~due was washed o~ the asphalt
su~a~s at the ~as slat~o~s by storal

The point (ouJd be made that ~lthoush ~ ~ w~ s~rdfir.~ntly reduced du.-~n8
the post-Bl~P wet se~on, it would seem that the tm~ mobiJe e, JemnJn~s that took place

during tKts time would have, in ¯ sense, "made up for" the low~t ~ and
volume of storms, ~nd washed off much of the particulate~ However, the bmin8 of the

cleanmgs was such that they may h~ve had little impact on TSS buildup. AJthou~h the





4. 1,Vater accumuJabon before runoff. Because o( the innumerable
spaces m ash, halt, a sign~lcant amount of water must faU, m the case o( a storm, or

be appbed, m the case of a cleaning, before these spaces are "6Ued" and runoff
occurs. Observahons by the mobde �iearung crew conhrmed that the aspha|t h~d to

be wetted fu’st before actual cleaning could start. This phenomena means that when
�leaning tu~e Lq restricted, as it was at the stat|ons because o( high traffic volumes, it
,~ ddficult to teU i~ the spray ¯ppbcahon rate L~ sufhc~,nt to overcome the necessary
wetting and create a constant sheet flow toward the wash warm’ coik, ction device.

5. Incomplete washoff after cleaning - The mob~e ck,~ning crew reportt, d that
although vlsu¯l observahons mdx:ated that the cleanmBs removed ¯ siMti~:ant
amourtt o~ pollutants, they ¯]so probably Jeh behind ¯ si~i~cartt amoullt ~or ¯

couple of reason~

¯ } The asphalt seemed to contain more poUution than the ~ew had time to rm~o~.

b) Th~ Im~tml coverage o~ the cleaning wand meant that even when the crew was

able to remove significant quant~bes of the poUutants from the ophalt and
suspend them m the sheet flow, as soon as the wand was moved to snoth~

~ poUutanu ,treed ~et-,Jmg out o( the sheet flow beck/nto the asphslt,
m~lfing in, ~tis~but~on rsth~r than removal of some poUutanlu,

_           . It’s likely that .me Of the poUutantu left b~hind or mdistribut~ were
not ava,-ble to be washed off, but m made avai~bie by mobi}e

washed off in the next sisniEcant storm.

,All-in.U, it appears that this piJot test of mobile cleaning asphalt surfaces, at high sales
volume gas staUons, new busy in~ on major streeU, was probably ¯ worst cam
scenario For this potmtial best management practice. The cost ot mobile cleaning used

by the fueling stations for this study was ¯sUm¯ted to be about $600 per stotion
wash down, which/, equiv~ant to Sl,300 per acre of paved surface.
o! mobiJe cleaning ¯ significant portion of the areas m ¯ watershed expmed to vehJ~

tra~., on ¯ reS~dar barn, woukl be quite high.

impiemmtation of the mobile cleaning BMP on ¯ large scale. However,
observations and study msuJts seem to indicate that, given the right conditions,
cleaning may have the potentiaJ to remove sourc~ of storm water PoiJution. The
ciLqcussion below provides some ideas on the focus of future studm.



7.2 RecommendaJ;ons for Conduct of Future Studies

Monitormg results for the pre- and post-BMP study showed that consbtuent
concentrahons m runoff f~m the fuebllg stabons are su’ruJar to those found m storm
water monitoring data on streets, parJ~ng Jots, driveways, oil/Snt sel:~.ators, and other
areas that h~ve slgru~ant exposure to vehicle tz~hc, in this study, the potmba| for
interference with gas stabon mchvflies and the resu|tmg dmruption to busmem
constrained unplern~qtatmn of mobiJe cle, mmg. Because runoff h~m other areas

siKnihcmnUy exposed to vehicles m I~kely to be representat~v~ of gas |tabons, it may be
more appropr,*te to conduct future mvestigabons of source control effecbv~wss on

I~V~l surhK~s exposed to veh~ie ~affic that m~ not subF, ct to the lo~st~al �omtratnts
at hish volume fueling stabons. The dm~u$$mfl below is intended to provKle insight on
how to improv~ mvesbgabons ot" BMP

Because existing source controls such as sp~ cleanup, litter control ,and employee

educahon were berng UnpJemmted at the fue4mg st~bom on ¯ reKubtr buis ~ the
and post.BMP study periods, their efFecbvoness could not be quantified. However,

Methods of sous~ce control not used in this study because of the h~h costs of retrofit
i~:lude those that couJd normally be I~UJt as part of new fad[ity �onstrt~dm~ Thsse

potmt~L or subet~tut~8 cement for asphalt because it is easi~’ to clean, lV~n), ol~ ~
best marmg~ment pract~es may be �ost-effe~ve ov~ the long-t~m m reducm8 storm

Further Study of Mobile Cleanin8

extensive quantitative monitoring of the mobile cleaning method itsel/. Application

rates vaned over the drainage areas because of traffic, operator ~udgn~nt, and time

constraints. To reduce variability, a controlled application cou/d be done by monitoring
the amount and rate of application of high pressure/high temperature wates,. Other



parameters to mon:tor m~sht be use of so~ps and detergents, use of dLfferent cleanm8 f
apparatus, and apphcabon on different p~vement surfaces (e.g., cement concrete).

,-

Because of the high cost of mobile cleanm~ its practical use ma). be ii~uted to spot
cleaning spec~� ames w~th ev,dence of spiUs or staining such as behu~ restaurants, "- 7
around vehicle sen~ce areas, ~nd on he, v~). stained are/s of p~rkmg lots. The
~mportant elements of mob~Je cleartmg are that it be preventative ~ that the w~h ~
water be �oUected and d,-posed of properly.



This section describes the pubfic participation process for the project. One of the goals               I

of the project is to disserrdnate the results to a wide audience, To ~fect this ~ three
presentations were made as part of the Phase 1 effort. The first presentation was an
open house hosted by Sacramento County, a second presentation was made to WSPA at
the beginning of the project, and, near the end of Phase I, ¯ tldrd presentation was
made to the American Public Works Association (APWA) Cali(omia Stormwater
Quality Task Force, a consensus building group o/r about 100 representatives horn
rek’ulatory agencies, municipalities, industry, �onstruction, ¯nd �onsultin~ firms.

A final presentation was made after Phase 2. alrm to the APWA California Stormwater
(;;)uality Task Force. Members of the project team presented prelimimiry resull~ h’om
the analysis of the post-BMP data as part o/r ¯ iar~er presentation on moni~orln8 remd~
h~m a number of projects statewide, including the WSPA m~dy of gas stations and                P~
parking lot~ (WSPA, 1993}.
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Distributional Method to Determine Non-detect Values

Example: Chromium concentration at station Z, December 10, 1992 and January 6,1993.              ~,~

1. Assign ranks to each of the resuJts in ascending order of �~.~ntration. ~
with the ~wo non-detected values. The first non-detected value was rank one and
the greatest �ortcen~ation (7.4 ug/L) was assigned a rank of 6.

2. Assign probabilit~es to each value in the data set using the Haze~ (1930) method:

Pi = (i" 0.5 / n) ¯ 100%

where i is the rank of the siren data point, Pi is the probabifity assigned to the J~

eumula’~, prof~bllit7 (in p~cmt].
.-. U I

6. The calculated values for the nan-detects wu’e 1.02 ug/L and 1.67 uglL. Thine

7. Replace the mm-dett, cted values with the dete~on ILmit. (I.0 ug/L) s/nee the values

deteetim~ Limit.

R0058331







COPPER
Gas Station Stormwater Runoff Sam lin

¯ 17-Feb 10 | 8.4 | 140

Note: Method Detection Limit for ~ Is 1.0 ~

Gas Station Stomlwater Runoff ~amplin~

0

¯ 29-No~ 34 I~ 210

¯ 24-Ja~ 20 ~ 15.0J m 06-Feb 2.9 11 22

Note: Method Detection Limit for Lead is 1.0 ug/l

R0058334



ZINC I
JT.,

Gas Station Stormwater Runoff Sampling ,,/

¯ 06-Feb 170 84 100 !. ~’:~-_.-i _= I ,, I -’-= ~-" ~" ~ ~’~ I ~ I ~e I

I TOTAL SUSPENDED SOLIDS I ~

¯ 29-.~I~v 30 24 42 _
¯ 11-Dec 44 62 84
¯ 24-Jan ~0 120 240
~B 06-Feb 54 29 32
¯ 17--,~;b 46 37 43 ""

Note: Method Detection Limit for TSS is 3.0 mg/t
"- F~ J
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_V
0

"L
CADMIUM

Gas Station Stormwater Runoff Sampling

I’
2~,N~-~ 11.Oe¢ 24-Jen I 064:e1= 17-F~ ~

~L~m Stal~°n X 0.73 0.20 0.92 0.21 0.61 0,8~ ¯
~g Stabon Y 0.52 0.19 1.1 0.1:2 0.21 1.7
¯ Stabon Z 1.2 0.48 0.42 0.22 0.81 4.$

Note: Method Detection Limit for Cadmium is 0.10 ug/I                             -

CHROMIUM - n
Gas Station Storrnwater Runoff Sampling

10

29-Nov 11-0e¢ 24.Jan 06-Feb 17-Feb
m Station X 3.5 3.2 3.7 1.3 3.2 S.9
¯ Stabon Y 1.8 NO 5.7 ND ND 9.8
¯ Station Z 3.9 3.9 1.3 Z6 ZS 14

Note: Method Detection Limit for Chromium is 1.0 ug/I . ...

R0058337











--e-- TSS, mg4 ------ y- 62.484 ¯ e~(O.69349nonn(x)) R, 0.96678

TSS
(1993-94, Stations Combined)

1000

10

.01 .1 1 S 10 2030 50 7080 90 95 99 99.9 99.99



--e--. Oil a Grease, mg/I ------ y - 7.2473 ¯ e~(0.68714norm(x)) R- 0.98654

OII & Grease
(1993-94, Stations Combined)100

’ .01 .1 1 5 10 2030 50    7080 90 95 99 99.9 99.99



66"66 6"66 66 g6 06 090/.    09    0~0~ Ot g ~ I." 1.0"

o~

tunltupeo



---e-- Chromium, (NI Slalion~), ug~    ----- y - 2.795S ¯ e~(0.82393nmm(x)) R. 0.99004

Chromium
(1993-94, Stations Combined)

0,1

i

’ .01 .1 1 5 10 2030 50 7080 90 g5 99 99.9 99.99



--e--.- Chromlum (NI Stations), u~1       -’--- y = 2.7959 ¯ e~(0.82378norm(x)) R= 0.98813

Detected Chromlum
(1993-94, Statlons Comblned)

100



--e--~, u~ -----y"2S.9(~" �(l.l~)4norm(x)) R-0.H196

Copper
100o           (1993-94, Statlone Combined)

1

.01 .1 1 S 10 2030 S0    7080 90 95 99 99.9



--e-- L.ad, us~ "----- Y - ~.0~ ¯ ,~(124~norm(x)) ~. 0.97404

Lead
(1993-94, Stations Combined)

, ..... ~ ....................

¯ 01 .1 1 5 10 ~    ~    70~ ~95 ~ ~.9~.~



--e-- Zinc, oOA ------- Y ,, 245.62 * e~(O.88586norm(x)) R. 0.9931

Zinc
(1993-94, Stations Combined)

lO

’ .01 .1 1 6 10 2030 SO 7080 90 95 99 99.9 99.99
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-V

X Y X Z Y Z
Mean                            371,66667 236.3333, 371.6667 440 2363333 440Varisnoe 23576.667 74121.0? 23576.67 237080 74121,0? 23?080

Pearuan Cmmlnlkm 0.8400584 0.7~:~4 O,M~lS5 "/

P(T<-I) Iwc)4all 0.1018~4 0.677128 0.12906?
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~.~~ Puget m
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Total Suspended ~olld~ T
I-Tes;: Pa~ed Two ,~aml:~ fo~ M~

X Y X Z Y Z

P~(~) ~ 0.1~ 0.~
I C~ ~l 2.01 ~9 2.01~ 2~01~9
P~<-I) ~i 0.~ 0.~ 0.1~6
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Sampled Storm Depth vs. LOG(TSS)
LOG_TSS = 4.8038 - .7544 "DEPTH

Correlation: r = -.5016

5.8
o

5.4                          o

~a.e
+" ’~ ""-~, o

3.4 o " "’"" ~

30 "-... o
"o,,. Regression

0.4 0.8 12 ~ 1.6 2 95% conf’~l.
Sampled S~orm Depm (~,.)



Sampled Storm Depth vs. LOG(Oil & Grease)
LOG_O_G = 2.6110 - .7109 ¯ DEPTH

Correlation: r = -.4838
P--0.041929

3.6              -

3 "’’"" "° °
O "" "’""""O. ¯

1.8L
-..~ ...... p...

1.2~

O
0.6 ........ "" "" ~ Regression

0 0.4 0.8 1.2 1.6 2 95% confid.
Sampk.J s~orm Depth (~.)



Days Since Last Storm > 0.1" vs. Log(Oi! & Grease), Station Z
LOG_O_G = 1.5833 + .04890 ° DSLS_10

Correlation: r = .88667
p=0.018539

3.6

3.2 .-" ~

~2.4             ..’"~

1.2 ..... :"" ~ Regression
-5 0 5 10 15 20 25 30 35 40 95% conf’~l.

Days Since Last Storm ¯ 0.1"



Days Since Last Storm > 0.1" vs. Log(Oil & Grease)
LOG_O_G = 1.6765 + .03578 ° OSLS_10

Correlation: r: .61611

3.6

2.4

0.6                                                "o,,. Regression
-5 0 5 10 15 20 25 30 35 40     95% confid.

Days Since last Storm > 0.1"



Days Since Last Storm ¯ 0.1" vs. Log(Chromium)
LOG_CR = .72258 + .03594 ° DSLS_10

Correlation: r: .52158
p=o.o26422

3

2.5

O

...... ~ Regression
, "1-5 0 5 10 15 20 25 30 35 40 95% confid.

Days Since Last Storm > 0.1"



Days Since Last Storm ¯ 0.1" vs. Log(Copper)
LOG_CU = 2.7636 + .05803" DSLS_10

Correlation: r: .53868

o
0 5 10 15 20 25 30 35 40 95% confkl.

. Days Since Last 8~onn ¯ 0.1" ’



Days Since Last Storm > 0.1’ vs. Log(Zinc)
LOG_ZN = 5.1807 + .03801 "OSLS_10

Correlation: r: .51429
p=o.o2ess5

--

7
......... O(;.5 i~

~ .....-e~

,, ........

~
4

~ Regression3
--5 0 5 10 15 20 25 30 35 40 95% confid.

. Days Since Last Storm ¯ 0.1"



Days Since Last Storm > 0.25" vs. LOG(Oil & Grease), Station Z
LOG_O_G = 1.4105 + .04904 ¯ DSLS_25

Correlation: r: .85483

3.6

O
3.2                                                        ..-’"                        ~

d 2.8

~ 2.4 """
J

1.2 " """ ~ Regression
-5 0 5 10 15 20 25 30 35 40 95% conical.

Days ~lnce I.~ ~tonn > 025"





Days Since Last Storm ¯ 0.25" vs. LOG(Cadmium), Station Z
LOG_CD : -1.124 + .07089 ° DSLS_25

Correlation: r: .83077

2

1.5

0
-0.,5 ...........

-1 ~ ~ ..........- ~ _..____________.

-2 ~ Regression
-5 0 5 10 15 20 25 30 35 40     95% confid.

Days Since Last Storm ¯ 025"



Days Since Last Storm > 0.25" vs. LOG(Cadmium)
LOG_CD = -1.122 + .04309 ° DSLS_25

Correlation: r = .54373
p=0.019679

2

0.5 ." ...." o ~
0    ’� .’g .......... "- /~--

o ............ ~- o-o.5 .......
o /~"~ ...........

ool

( ...........
~o .

1.5       .o ..... ’""" ......

0

-2.5 .... ~ Regression
-5 0 5 10 15 20 25 30 35 40 95% confid.

Days Since Last Storm > 0#..5" ’



Days Since Last Storm ¯ 0.25" vs. LOG(Chromium), Station Z

LOG_CR = .58277 + .05554 ¯ DSLS_25
Correlation: r = .86114

p=o.o27586

"’

.o
1.2 ..........

o"’"’" ..........

0.6

0. ------- "’" ~ "-"" ~ ~          ......._ ~ Regression5 0"=’-5 10 15 20 25 30 35 40    .95% confid.

Days Since Last Storm > 0#5"



Days S|nce Last Storm ¯ 0.25" vs. LOG{Chromium)
LOG_CR = .57506 + .03775 ¯ DSLS_25

Correlation: r = .52674
I)=0.02471

3

2.5 _.~-’

:- 1.5
o° .....

. ....... - ..........

.~ ,...-., ....
.~..~ ...............

. ....................
~0 0.5 ,~--" -. o

o, 0 o
"0.5

"o,, Regression
"1-5 0 5 10 15 20 25 30 35 40 95% confid.

Days Since Last Storm ¯ 025"



Days Since Last Storm > 0.25" vs. LOG(Copper), Station Z
LOG_CU = 2.8510 + .09584 ¯ DSLS_25

Correlation: r: .83959
P--0.036535

2.5 ----- ~ __.__ ____ --__ ’

~.s-- ~-- --- ---- -- -_ ~ .e.re.ior,0 10 15 20 25 30 35 40 95% confid.
Days Since Lasl Slonn > 0.25"





Days Since Last Storm > 0.25" vs..LOG(Lead), Station Z
LOG_PB = 3.0151 + .10203 ¯ DSLS_25

Correlalion: r = .91122
I)=0.011472

7 -..__

4.5         -’"" ..........

35 °°

3
~ -__ ---- -__

2.5 "-’--- "-’--- ----- ---- ~ Regression-5 0 5 10 15 20 25 ~ ~ 40 95% confid.
Day~ ~ince ~ ~lo~n ¯ 0~?~,"



Days Since Last Storm > 0.25" vs. LOG(Lead)
LOG_PB = 2.7118 + .05469 * DSLS_25

Correlation: r = .49738
p=0.035714

7.5

6.5

" 4.5 ............ ~

~ 3.5 ----,~.o ........ ~-----~o
~ ~-o~ ........................... ~--r ..........

!2.5-      -     . .... o

o
0.5 "o,,,. Regression

-5 0 5    10 15 20 25 30 35 40 95% confid.
Days Since Last Storm > 025"



Days Since Last Storm > 0.25" vs. LOG(Zinc), Stalion Z
LOG_ZN = 4.9213 + .06362 ¯ DSLS_25

Correlation: r: .83304

7.6------
.,.

°°

6.4                     "’"

5.6 ~

5.2

4.8 --___
4.4 ~ --~ "~..e.re.io.

-5 0 5 10 15 20 25 30 35 40 95% confid.
Days SinceLast Storm > 025"



Days Since Last Storm > 0.25" vs. LOG(Zinc)
LOG_ZN = 5.0104 + .04112" DSLS_25

Correlation: r: .53486
p=0.022193

7.5

6.5~ _.... o ~

4.5 o o
4~

0
3.5

..... "o,,, Regression
3-5 0 5 I0 15 20 25 30 35 40 95% confid.

Days Since Last Storm ¯ 0.25"



Intensity During Sampling vs. LOG(Chromium), Station Z
LOG_CR = 2.6126 - 19.82 "INT_SAMP

Correlation: r = -.8336
I)=0.039210

3

2.4

1.2 ................ ...............

~ Regression00.01    0.03 0.05 0.07 0.09 0.11    0.13 95% confid.



Elapsed Rainfall Before Sampling vs. LOG(TSS), Station Y
LOG_TSS = 4.5963 - 1.961 "MISSED

Correlation: r = -.8904
p=0.017368

5.4

E 5

i
4.6 ~, ’

4.2 o ~ ,

~ :+.e ~-.-

~ -
3

-.               o
~ Regression

-0.1 0." 0.3 0.5 O~ 0.9 95%confld.
Elapsed Rainfall Before Start of Sampling (in.)



Elapsed Rainfall Before Sampling,vs. LOG(TSS), Station Z
LOG_T$S = 5.0594 - 2.412" MISSED

Correlation: r = -.8489
P=0.032524

6 "-’---’- -----.----

56-----    ",

5.2-----------

4.4 ..........

~.~ ___ ___     ’-’---.... o
~ ~ ..___ ~,. "o,,, Regression-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8     95% confid.

Elapsed Rainfall Before Start of Sampling (in.)





Elapsed Rainfall Before Sampling vs. LOG(O&G), Station X
LOG_O_G = 2.6745 - 1.816" MISSED

Correlation: r = -.8347
P=0.038737

3.2

2.8 ~

E

3 2.4 ,,        "’,., .............

~ 1.6 .... ""’" ’-,    ~)
0

1.2 ....... ""’,....... "-o,,, Regression
¯ 0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7     95% confid.

Elapsed Rainfall Before Start d Sampling (in.)



Days Since Last Cleaning vs. Log(Cadmium)
LOG_CD = -1.872 + .10135 "L_CLEAN

Correlalion: r = .54293
I)=0.019895

2

1..5                                             ,~

0.5 ........... ..........
-o.s :::., .... ,- , ...............~ ~

-1.5 Q

-2.5 ~ Regression
4 6 8 10 12 14 16 18 20 22 95% confid.

Days Since Last Cleaning



Days Since Last Cleaning vs. LOG(Lead)
LOG_PB = 1.8399 + .1~5" L_CLEAN

Correlation: r = .47197
p=o.o47983

7.5

6.5

=. 4.5                       , ..........

_~ ~.5 ......... ~ ....... . ........................
.~.o. ~.~ ,...._--o-- .........~ ...........

0

0.5 "o.. Regression
4 6 8 10 12 14 16 18 20 22 95% confld.

Days 8inco Last Cleaning





Days Since Last Cleaning vs. Mass of Oil & Grease, Station Z
MASS_O_G = -30.77 + 38.969 ¯ L_CLEAN

Correlation: r = .87666

I~ 700                   .--

¯ -= 400 ...........

.o..
:~

200.,.,,.,
-~’""

~00 ~ -’" ~ Regression
4 6 8 ~0 t2 t4 t6 t8 20 22     95% confid.



Days Since Last Cleaning vs. Mass of Oil & Grease
MASS_O_G = 71.981 + 22.193 ¯ L_CLEAN

Correlation: r: .55460

P=0.016909

04 "o,, Regression
e 8 ~0 ~2 .~4 ’~s ’~8 2o 22    95% confk~.





Days Since Last Cleaning vs. Mass Load of Cadmium, Station Z
MASS_CD: -.0448 + .(X)829 ¯ L_CLEAN

Correlation: r = .83150
P=0.040197

0.16

4 6 8 10 12 14 16 18 20 22     95% confid.
’ Days Since Last Cleaning



Days Since Last Cleaning vs. Mass of Cadmium
MASS_CO: -.0227 + .00465 ° L_CLEAN

Correlation: r = .612"35

0.16

0.14                                           , ~

0.12

0.08                                    ,..

0.04 c ............ ~

0.02 ......... "~’ ~ / ’ .........

"0.02     .-:’";’":"i" _ ~ Regression
4 6 8 10 12 14 16 18 20 22 95% confld.

Days Since Last Cleaning



Days Since Last Cleaning vs. Mass of Chromium, Station Y
MASS_CR = -.0323 + .009~ 1 "L_CLEAN

Correlation: r = .82194

0.18
....

0,16 ,,.-"
E 0,14 . "’"
i£o~ 0,12

¯ "" ""

"E~ 0"11 ...... ’ ............
0.08

"6 0.06                      ~ .........

~: 0.02 - ._--" .,

04
. ..".. _ ",o,, Regression

6 8 10 12 14 16 18 20 22    95% conrKI.



Days Since Last Cleaning vs. Mass of Chromium
MASS_CR : -.0256 + .01420 * L_CLEAN

Correlation: r - .59870

0.55

0.25 ’ ...

0.15’. .............io.= ........ ........
~.= _..~...I"’~" ]" ..... "o,, Regression

4 6 8 10 12 14 16 18 20 22 95% confid.

Days ,Since I.eml Cleaning



Days Since Last Cleaning vs. Mass of Lead, Station Z
MASS_PB = -11.65 + 1.5460" L_CLEAN

Correlation: r: .81983
P=0.045770

2̄8

22 ,

P+,:,, .m .-- " ~’"’"’"" __       ~~

-2 ~ +""                           "o.. Regression
4 6 8 10 12 14 16 18 20 22     95% confid.

Days Since Last Cleardng



Days Since Last Cleaning vs. Mass of Zinc, Station Y
MASS_ZN : -2.906 + .70200 "L_CLEAN

Correlation: r = .93346

12                                           "

8 -’""~ ......

6 ............ ....... -"~        ~.-’~’_ ..... ...... : ...........

, ......-: .... .,-- ....------
, I .,.., ~ .....o....-.

4 6 8 10 12 14 16 18 20 22 95% conf’KI.



Days Since Last Cleaning VS. Mass of Zinc
MASS_ZN : -3.613 + 1.4282" L_CLEAN

Correlation: r: .54473
p=o.o19411

65

55

~ 45 ’

~ 25 " . "!" ..........
"’"’ .....

’

;;-+ I~ ...,, ........ ............... .....i~-
-5 ..t-";’" "~ Regression

4 6 8 10 12 14 16 18 20 22 95% cont’KI.

Days Since Last Cleanlng
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v,~uershed$ ex/dbitin8 ~he mos~ urS~~ need for attention.

The co-permittees a~e aware thaz ¯ successful stormwater quaJity marmgemem pmEram wig
depend on the awax~ness, �ommitment, cooperation, and support o/’the virious sesmems
pubSc, includin8 businesses, indus., developm~m, ut~ities. ~vironmem~J BrOUl~homeowners, lind the 8enerll pubGc. AccordmsJy’ it is a~ objective of’this plln to Issu~ Is open

plan8 process, ~th ample opport~n//’or pubSc Pan~cipl~ion a~d meininEful �oasideraSion of
~he inpu~ ob~inecl. Accompi~shm~t of rids objecUve will be f~hered by the miaalemeatmructure provided herein ~ by pubSc meeSaSs’ he, maSs, and workshops is part o/’the plaan~

¯ . . or t~’mues. Some o/’~hese have ¯

......... p~unees ~o evilulte opporl~ties io iacorporat

o~mo, o~0oou ~o,~ ~ ~ .,~,,~ .~..’~ ~:~_~...~’~ ~ ~
.... ,=~ p.~mn8 ires mey am aware oftho ....
~on~’o!/ac~ities The ~o-----: .......... ee.o~onu© beoed~ ofrqio~l flood

ū~vo,oi~ml i~se.’This 5ncSnS ~o~ds ~o

.............. ~ .... ~.,~ .vw~ou aria mo CA 010S740) TI~ olanV’vw~ ¯ W~ Ot ~:~ ¯ " -" r~
be im 1

~ __ _~ Pr~ices (BMPs) and control t "    which
p ememed over the term ,~ ......... ~edmique~~ ............ of,,,~ ,,~,~ pem~U, rot pla~dlm8 purposes, these ~

tomswater Detention for Drainage, Wazer QuaE~, and CSO Manageme~ Peter
Statue & Be~ Urbon~s, Premi~Ha~ 1990

R0058406



O
I.    Public Agency Activities (Section ~.0)

L
Improve existing cit~ ~d county poUution prevention acti~’ities and implemem approlX~te new

practices to ~urther reduce the amount of’pol/utants entering the s~orm drain s~em. Mtmicipa/
"goven~ment activities include housekeeping prsc~ices such zs hazsrdous mat~’i~ls m~tlleatent in

I
m~nten~nce Y~’ds/f’acilkies znd �ommunity s~,’ices such as street-sweeping, facility ataimemm:e,
trash remora/, wsste.oil dispos~ and spdl response znd enforcement activities,

Implement the steps dcs~.ribed in ~s DAMP:                                                  2

o laiti~e education~ BMPs throughout the Count,

o Conduct aormw~e mo~torinl ~

Pm~ze w~enleds based on ev~ua~ or’monitorial d~

£vsluate the possibilit~ of’modiQ~ existinS aormw~a, ~s~’fities rod/
mauuenance program to reduce pol]utaau in aornm~er ~ or st~

Pubi�~ ~ (Sanioa #.0)

Consu~ct~n S~e ~mtrob (Sectiee 8.0)

R0058407
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2. I imtrod:ctke                                                                    L

The managemen~ ~tivities t’or the municipal stormwa~ program include providin~ adminislntiv¢
and t~chnicaJ support [or the ~"~PDES Co-pcmutte~s and theb’ Teclmir.~l Advisory Committee
(TAC); developing ~nd executing inter.gov~unentai agreements necess~ for
~nplementation.dev~loping repom and other matenaJs requi~ed by I~PDES permits; developing
budgets m~d fiscal analyses; r~icwing ~1 developing policy positions ~d representinB lh~

2Program before Ippropria|¢ agencies; developm8 Bes~ M~nagement Pin.ices (B,M~s); planni~
activities needed ~o di~t the prod’am; and program �oordination with ~11 ~’~1 io~
governm~

A more detailed discu~ion o~’these man~emem tasks is provided below,

, 2. 2. I De~i~o~ E4~i~

n~am~y) will be provid~ by the NPDES Co-pmmitt~ vo~ wlwe

2

¯ (TA_~...m ¯ ~, ~mm ¯ ¯

¯-, ~ row, ~ prt’pm~on of minu~

.c.o,y S o,,o    ¯    .v~ues and subnut~s m ~h~ XeSion~ Wa~r n,,.~;,.. ,-._ , ~_ .�o~a~/~.� �omplimm

2.2.2 "~m~ ~or ~,srm u~umu~
The a&mmnm~ (see Appendicm C and D) und~ Coun     ¯

r~oonsibi~ities of’each ----- -~ .... - .... ~ w~u~ ~mtablishm thep~q, ~ounty. Flood Conuol Dimict, m~l cities) w~th rmp~x to
�ompliance with th~ NI~DES Sto.rm W=~ Pmniu issued by the l~ionaJ War= Qua~

R0058411
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3.0 PI.4~ D£~’ELOPMFJ~T

3.1 Replttor7 Requi~enu

Section 101-Dedzration of’OozJs and Pol~cT-of zh~ Clezn Water Aa, u amended b,/the Water
Ouziity Act of" 1987 states:

"It is the national policy that programs for the control ofnonpoint source poUution be developed
and implememed in an expeditious manner so as to enable the goafs ofti~s Act to be met throush
the comrol of" both point and nonpoint sources ofpoUufion."

F.PA resuLlzions require that storm water quaJity nunMenze~ plans include prop-znu that
ld~%,$.5 four P/pes ot’poJJutltlt sources (I) J~11o~ £z’o111 �OI1Mller¢ilJ Irzd resJdeJzt~J ~ (2)
P-unofr ~rom industrizi s~tes; (3) Kuno~ ~rom construction r~tes; and (4) Non-storm water

�ompre~en~ve pl~min8 process i,,~,,,.,,.~,,~ ....,.,:_ _"_~.~.. ~ Jhag include ¯

.... - ------- --v,~,,,,--~ ~ro~. ine proposedpnolltzes t’or Ollnlememlno
or on individual ouffali8, oam. ¯ ~ ba~s, ¯ ju’udic~on huh,

o A prosxam for maintensace

~g reauce pouuzam discharses ~rom

qual~ or re=ivin8 wuer

o & program to "

o A program to monitor municii~l =orm drain water quality,

!1
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O

o A program to reduce pollution ~ssociated ~’ith the applic~on ofpesticides ~nd fe~-,i]~zer

The N’PDES pern6ts require development and implementation ofbest m~sement practices ~o
control the dis4:harge of pollutants to waters of the Umted States. The vehide for this BN~
implementation is the Dr~nage ,At~a M~nagement Plan (DAM])) which shalJ include
modi6cations to existing B,~Ps and other storm water system management programs to
pollutants in the storm water dischlu, ges f~om industnaJ, commercial, and residential Ireu to the
rn~cunum extent predicable Specific requ~’ements are:                                          2

o Structural �omml~

o Nonstructural controls ~u~ as education programs, management pruetieet, ~d reffdatory

o Enforcement

In addition. ~n implementation plan is requited in the DAM~ for ~te Ipegific stngtu~ m~d non.
structu~ BM:P= at construction site~ (C:onuner~,,~/1ndum.ial conmuction ~itet dimubiM
acre or more of tom land ~ea ~d retidential �onstru~on ~e~ dLmu’oin1:3 ucre~ or more). An

re~ev=opment t= q)propnat~ manqe~ to me maximum extent IX’t~cable. NOTE: Both I~m

2were completed easy in 199:3.

The DAM~ demem~ F~I in to nvo Bmm, ai categoric: prm, ention ofpoliumm
introdu,~on into t~e �Iraln~¢ system and removal of’pogut~u E, om the ~ ~          ~,~
The prevemion-oriented eleme~u include iden~r, ation ~nd elimin~ion ofiile~l

implementation of non-structural BIVEPs throughom the County in new development~ ~d
existinB �ommu~i~, ~ ~ �ominued use of muc~al ~ non-sm~tur~
Blv~as for ~tngtion

The removal-oriented element is ¯ watershed plann~g progrlm for stru~urlJ
Water quality problems will be identified through the mon~torin8 program. Watersheds
wi]J be conside~d u~nl~ the principles of]Vl:EP. Watersheds determined to requ~e
additional B]V[Ps wiJJ he sur~y~ for poten~ rem~fitting. Existing flood �~ntroL
retarding, sed~nent control, water coruevvurion, recreation, habitat, and greenbeh fac~tie$

12
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0~ be e,,’aJuated in terms of their potemiaJ {’or mod;F;ca~ion to provide water quaLit~               L
benefits Where retrofitting opportunities are no~ Sround, new structuraJ BIW,~$ w~l{ be
considered, using the pnnciples

Strucm~u.~{ BI~({, pro~m’~m ~o=s ~ be dis~ri~t~ ~nonB �~dsminB developed communifie~
2~ n~y d~v¢loping ~e~s in proportion ~o ~ res{x~ns{bi{i~ {’or ~he re~oEm~z~

q,~li~ proble~ ~s f~r ~s poss, ble This is no~ ime,~d~ ~o preclude the use of stru,.-mm~r~{
BMT’s ~thin new dewelopmems ~o Mdre= proC~e,m idem~ in ~he w~te, mhed

~,da!e. non po~ source (NPS) �ontrol measures w~J b~ ~Jmed ~ ~,.,’caJ I~tera~’e, review of’e~s~n
nnm ano mun~pa~ues slready involved in N~S control program implementation. "

¯ . the Region 9 NPDES pemut F
ex,- ~ng Bh,~s include . . . .un~ thee
func~o, u . . . Is and

~̄ on .unpr0. vmg ~ B/VEPs ano sett~g out ¯ bmetable ~or e~.

B.E~P devdopmem under the gu~�lance ot’=eerms ~roups that included bod~ public ud
pnvme sector representmion.

3.2.3 Plan revisiml

be submi~ to t{~ ~on~{ ~te, Qu~{i~ Contrt~

3.2.4 Public Pmidp~tio~

Public p~.’midp, tion in the prep~’~tion ~nd mm, endm¢~ oft{~ D.Wd~P wiU be ~
~ord~n~ wi~ ~e NPD~ Stormw~e, P~r,nit~.
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Best Management Practices Summary Chart
Existing Sto,~water Discharge Co~irol Measures

.

"

.....

.... :~ .+: -

KEY f~ BMP SUMMARY CHART



4.0 E.XISTI~’G LEGAL AUTBORITY

4.1 lntroductkm

The I~,’PDE$ Storm Water Pern~ts require implementation ofa prog;~m to reduce pollutants in
storm water discharges fi’om �ommer~a~ ~glust~l, attcl res~denti~ ~re~ to the "ma.x~un exxent
pra~ieable" ~entra~ to th~s program is the es~abUshment, by each mut~p~lity, of~dequ~t¢ legal
authority to regulate the discharge of pollutants to the mun~p~ sep~’atestorm ~wer.

4.2 Regulatory Requiremmtl

Scion 402(p) of the Federti Wat~ Po~u~on Control ~ u ~mended by the W~ter Query A~t
of i 957, reqt,~’e~ thtt mun~p~ N~PDE$ Storm W~ter Pern~t in~ude:

!.    A reqt~’ement to effec~vely prohibit non-storm w~ter digh~e~ into the ~torm ~wer.

Controls to reduce the disch~ge of pollutants to the maximum extent
in~ud~n~ rn~ement prtctices, control ter.h~que~ ~xl ~y~em, d~gn ~nd
method~ ~d ~u~ other prov~hon~ u the Adm~tuttor or the St~t~ detennim~
Ippropr~t¢ for the control of luch polJutan~

Regu~tion~, promulpted by EPA ou November 16, 1990 (40 CFR 122.26 (d)(2)) require
mu~p~ NPDES Storm Water Pint ~ to demotuu~t~ th~ they hav~ mkqu~¢

4.3 Aulbortt), To Control Poletant ~

the Orange County Flood Commi A~t m~d the County’s W~ter Pollution ~

tcfiv~ty by prohJbibng the du~ or dJsch&ge of’industg~J w~J~e" by any individual in ¯

The ord~tnce tiso emb;~ t~ mq.~m~t for-,, indugry to obt~n ¯ penr~t from the County
~fit intends to d~r~. A pem~t may be issued ifit is found that (fischar~es w~ll not remit in
poUufion Of~round or mrftce w~ten if it is found ne~t~ry to d~x~e ofm in ax:h ¯

The County h~ the ~uthorky to enfon:e ~nd to ~lmi~ster the prov~on~ ~mn~ined i~ the
ordit~nce, in~lud~tg the autigghy to ~ ~ty v~L~tion. Th~ ~ ~o h~ tl~ ~t to
revoke a perm~ if it ~ fiL Of the Coumy’$ twenty,t~ne coasl~tuent ~6ea, e~hteen Imve
adopted a ~ or shage the ~,me water pollution ordinance.
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o Submit W~te~ Pollution EnJ’orcemem [mpleme~tabon Plan by October I. 1992.

o TAC recommendations ~o Co-pen~ttees by July 1993,

2
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o Complete catchbuin stencifin8 by the end of t~ permit in 1995. Submit
number ofcatchbasms stenciled to date on July 3 I. 1993 tnd every year
there~ter for ~he annual prosres, repom.

5,2.$ Su~e~

Cun’emly, ~ the Orznse County co-pennitzees mzintz~n szreet.clea~n
sweep res~demi~, �ommercizJ znd indusu~zJ ate.as at least once ¯ month. ~ost sweep on
¯ weekly basis usin~ rozztin8 brush sweel:m1.

& method for evzJuatin~ the eEectiveness of’street sw~pin~ �ount~.wid¢ is not cuwent~
av~lable, h is recommended thzz such ¯ procedure be �Ir.

1.

o Obtain th~ zchedul¢ ofag su~,t sw~epin~ opczlZiOm~

o Consider vacuum sweepen when pwchzs~i n~v equipment because
ar~ more e~6c~ent zt 6n� p~tlicle r~movzJ ~nd can Mditionz[ly be u~ed
led’�ogeczion and cazch tm~. ~

o ILev~, implemem ~1 en~m~ ~ com~s to coincide ~ swaepa.

mwm1~i~ (Coumy u ~ ~mcy).

o Submit the m~et ~ jcbedule ~ ~uj~ 3 l, ig93

o Submit sample copies of’tny Io8 shee~ used for intem~ documatt~on

o Develop md IX~’orm ~u~dl~ tes~s on ¯ s/stem ~or �olJec~8 tad
restart8 Ioos~ debris on meet surh~s, u~d report resulu I~ ~u]~ 3 i, 1993,
for incorpor~on into t~e ~ Prosram l~pon.

The ac~,-ide$ tt v~ous C~ ~d Count~ ~cil~ies involve the use o£ htza~lous nmeri~
tnd the 8ene~fion of’hazm-do~ wastes. These ms~eria]s ~nclude p~h~.s, solvents,
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pesticides, lre~t~m and motor oil ~,s a matter of’policy, used motor oil ~d motor oil
~dtets wi~ be recycled or managed as hazardous waste.

NI municip~ties will renew ~d wh~re ~opropr~te impleme~ improveme~s Io

....... ,~- u~ x~an~,/�ontainmem m~ure$, andnon-su’ucturaJ such as improved inspec~on procedur~

1. Schedule                                                             2

o    Pr~are I list o~rimprovemems made to public ~]ily hazardous rn~emJ
storage sites (de~ned u sites at which there &re h&ardous mmeri~Js
stored in quantities Me, at~’ thin or equal to 55 ~ $00 rOl., or 200 cu.
ft.) to reduce po~emiaJ disch~e oirpoilutam to ~be stonndrain Submit
updated llst I~ July 31, 1993

~or ¯ de~ed desc:ril:~On oir this pr~r~r~~anenc ~ ~ to Seclic~ 6.3.2
2

]) ]ncide~ �oaunaad du~,~ the post .._,,.._.._.:_., _,.
r.ideJmxis and blrboll.      -a-,-,,,, ~,,,,, u~ pu~� ~CaUt~ lad r=l~.~s into �oun~

22                       "

I’
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2) Participation i~ u,’~ed �om,-na~ during the emergency ~ post emergenc~, period for
inhalants which threaten ~urfac.� or groundwatets and re~e.ases in public

3) Direction and monitoring of edean.up ~vities where municipal jumdi~ioa and public
fa~iti~s ate involved.

The non-participating municipalities can be exit:ted to d~’qop one or more of their o~
programs, along sinular lines. The W,tet Pollution Enforc~nent Plan, also prepared in
permit compliance, ~ specify ¯ ~hedul¢ for ~ity adoption olrl revised ordinance., with
cmeri~ for an independent ~i~ spill response program, inaludi~ rdeat usi~amem
~upport function

I.

Co-pmu~ee ~ AI~ 1~93

o ~ndemke st~Ftr~d~ t~ ~ 1~3.

o    Prosrm imp~mut~. ~m. t~3o

5.2.9 FmiE~r Mm~g~mmt

~iviti~ -------~ --- r---,-,, "e-’-7

- U~e �ompo~ peat, or ~ wh~e tpl~k~ie to incr~_ses ~ poro~
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V
o To measure prooam effectiveness monitor usage razes by chemical

L
category, and presence of fertilizer residues m Receiving Waters.

2. Schedule

o Submit by July 3 !, ! 992 Fertilizer Management Guidelines which wouJd
include application ~’equencies, ~ypes of feniJizer used, and concentration
per um~ ~rea and location of’sites where fertilizer is applied (See Appendix

2
o Report by July ;31, 1993 ~nd ever), year thereaAer, the amounts of

fmilizer used each yeaz, by chemicaJ catqory.

S.2.10 Pes~icicle Manalemem

~,uum~ ~posur~ concerns usoci~ted with aJI inse~cides,

i

!
I o Secure pe~ickle~ and appi~cal~on equ~pmem to prevent tipl~n~ or exce~

people, ~xl and ¢loth~n~ duh~ t~unsport~on.

o Br~n~ to the work ~e onJy the amoum of’pe~dde needed ~r the dayl

o Do ~ pre-planning. In the unJike~y evem ofa q~l, take I~
foUow~ immediate actions:

- Warn others

- Contact the designated city/�oumy depamuent for En’ther mauagemem
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o Each ce-permittee should ~ev~ew $~te (CCR Tixle 26) ~ FederaJ (40 CFR 162-
180) pesticide uora8� a~l labeling requirm~e~

3. ,~.hedule

o Subm~tigg~ ¯ model Pesticide Management Plan ~g th¢ BIVQzz by ~ly :J !,
]

othere,~er.gei)°n pro~_s on plan implementation by July ] i, 199] ~gl every ~

2

2

I
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V
agency peru~nnel and the gener~ pubfi¢. 0

The County of Orange w~ll coordinate ¯ County.w~de public awarenm proBrtm for the
Lbenefit ofall �o-pern~nee$ This w~lJ be ¯ res]ontl public outreach program addressing

stom~, wat~ quality problems tnd solutions applicable ~o a J| �o-petmittee~. lndivkl~ �o.
pemuttees, at thei~ option ~d expense, n~ty choose to enhan~ the region~ infom~ion to
~ddtess specific storm water quafity problem~.

..a~c~.es m izMA’s ex~s~ng Flood Aw~’~ne~s ,, ...... ._r~,_.,-_-,~ ~-m water qu~Ety J! 2alstrib~tin~ ¯ stormw ....... ’ - ¯ r,~,w-,- n~wueilet~ ~ ando       o,~ ~uu.on orocnure and poster; and ~’a
poUution feature~ into EMA’s County fair booth e,~ ..... :,. ~:_.

-̄-,. -,- ~,~per meu~l to ¢i~x~ ofhuardou,

~ ~ u~m to promote program a~--

availabillty of houw.hold ho---, ..... to waona the pubEe of the

fa~t~’C~mut~bill, radio-----,--’.    ... oncentert~ m~mon puouc sense umour,~m~u, and
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of" new deveiopmem even w~th non- s~ucmr~ BE4P$ in pl~:e can re~.sonably be expected to
con~bute to z w~tershed problem identified Ln ~he monitoring ~ watershed pnorit~ztion
programs. ~he developer wdJ ~Jso be required to contribute to the ~tetshed pro~rn. This could
be ~ccompi~ed by establishing for e.~ch w~zershed ¯ �lr~age w~te~ query plan ~ ~
program.

7.5 Program Implementation

o Re~e~ to ,~ew Dt~eJopment Pmg~am Schedule ~ Figure !.

o I:s~abEsh ¯ ~ew Developmems Ttsk Force represen6ng Co-PefmJuees mid the BL~, to
pro~de pmg~.n guidance in -q ~’ts of its developmem and county.wide
implementm~on.

o Develop 8rid impJemem "non-st~ctu~" BlvfPs 8rid subadt ~ report.

o Devek~p 8rid impJemem "touChe° ~ BliPs msd Juba~t ~ reposq.

o Fms/ize stsnd~d conditions of’spprov~.

o Develop ev~uste, mid impJanmt cost-e~nive "spemJ" stru:u~ Blvfl~8 ~s indicstod ~

o Develop mid ~dopt site specific conditions of’~ppmv~ ~ spem/dev~q~amtu such ~
Sss ~ons. 8utomotive repsk fsc~ties, t’ood omiets, snd othe~ potemi~y ~snifJcmtt

o Develop ¯ 8uidm~ce document to ensure the urn’otto process~ of’s~orm w=er qua3,
control pJsn propose. This could be modified ~ ind~ddua/co-perm~ee~ to the extent
needed to fit into tJ~r pen~ process~ ~d issuance sy=ems (See Appmdix G).

o Develop ~n education prosrun for devdopers m~d coatrscto~ P,,ducmimul auta.i~ 8nd

¯

BIA.
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V
~.0 CONSTRUCTION 0

$.! latroductios L

Concern ove~ cons~uc~ion s~tes ~s ¯ m~jor source of s~dim~t ~d other polluters is ~�lmssed m
the federal regulations, which r~uir¢ ¯ description ofl pro&ram to implemem and maintain
structural and nonstructural B+~Ps to reduce poUutams in storm w~let runoff from conlmJction
sites, Specific components of the program axe to include ¯ des~ption of pro<:edures for ~�
pla~lJng that incorporate consideration ofpotemial water-quality impacts; ¯ de~chptiol~ of
requirements for nonstxuctural and structural BMPs, ¯ description of procedures for identifyin8
priorities for insl~’ling s~tes and enforcing control measures th~l �onside~ the n~ture of the
construction ¯ctivily, topography, and the characteristics of soils ~ed receiving w¯ter qu~lT; Ed
¯ description ofappropr~e education~ and ~ me.urea,

In ~didon to ~dimem. oxmruction dies may be a source ofpollutam~ such u palnl~, lacquerk
and primer¯; herbicidea and pesticides; landscaping ~d soil ~labilization residue~ m Ind
de~ergent~; wood presevvm~ equipment fuels, iubricanlk �~olent~ and h~lrau~ tquid~;

exposod stockpiles. Once released, the? my admxb onto mdimem Imnide+ and can be
trmuponed into the ~u~¢ environment, whe~ they may become ¯vail¯hie to emer aqu~ic food
chain~ �.auae f~h toxici~ problems, conu~lx.¢ to algal bloonu, imlmir recre~onaJ use¯, and
degrade the water u ¯ dcinkinI m

Sediment controls for ~ ¯ctivity direcdy impac~n~ ¯ watercourse Ihould addr~l            "
ledimellt trallaporl i.~ue$ in the wltercour~ so thlt Ibe nllura] quantity of~dinlent |s ~

The munJd~ NPDES pa’mks s~e th~ ~.. "i~us~commer~ ccns~:~n oper~ons th~
resuk in a disturbance of one acre or more of total ia+.~d axeL.and residential �onsuuc~on ~es
that result in the dimubanee of6ve ~:res or more...shalJ be requ~’ed to develop ~ implement
B~Ps...to conu-ol erm~on and s~ta~on and con~minated runoff~)m the �onmuc:~m dies."

disturbing ~ ¯�~es or more ofland ~ also be ~ to comply w~th ¯

A A

Cons~u~on
general Cons~uc~on NPDF.S Storm Water Pern~t ~om the Sta~e Wa~or Resources Control
Boaxd. In an April 2, 1992 ruling by the U.S. Disuict Ninth Circu~ Court of Appe~ the Court
inva~�iated the exemption grunted by USEPA for consuu~on ucdv~ on less than f~ve (S) acres,
and remanded to EPA for further action. Th~s Permit may be re-opened, u nec=uary, to
accomodate any consequent chanSes to the defu~tion of construction Kdvi~.

32
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9.0 L~’DUSTRIAL DISC’I~RGs,R I])EN71FICATION

9.1 Introduetioa

The objective of’the Industria! Discharger ldenti.~cation Program is to identi~/indus~ai
stormwater dischargers in Orange County ~ notify them of State industrial stormwater
pen~nmg requirements Th~$ program is designed to provide coordination between the co.
permmees ~nd industrial dischargers in order to comply with the separate r~quirtqnents
mun~�~peJ ~nd indu~riaJ stormwater dischaJ’g~r regu~ions,

9.2 Regulator), Requirements

Code of Federal Regulations Pm~ 40 Sectio~ 122.26 (a) (4) requirm industriaJ stormwa~er
dischargers to noti~/operators of’mun~ip~ s~orm dram systems receives industrial stormwater
discharges, lndustmd stormwater dischargers ~ notify the �o-permitlee owning the storm drain
into w~ich the industri~ stormwater flows. MunicipaJ storm water permits issued by the San

rmpomibilip/              . m, egumuon ot maustrial discharges will be ¯ R~iofl or

nouncauons, me current NP~£S t ho . . ¯ (¯) (4)
the st,to sxc
no~J~ca" .................. " . ~,,,~ w~ provme r~e basis [or ¯ sinnle
....._,_--,-_,,~,- ~o au u~ mmt~l umusu~ facilities informin~ facilities’ staffofthe

9.4 h’ogr~

o Prepare inforr~on pack for indumy (See Appendix I).
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10.0 [LUCIT CON.’NE~I-ION/DISCHARGE [D£N’TIYlCATION AND ELLML~ATION 0

!0,1 lntroducUom
L

Major sources ofcontantinadon in urban and stormwater runoffare illicit connections ~d inesal
discharges. An example of an i~ch connection is any intemional discl~.ge to ¯ munk~
separate storm sewer that is not composed entirely ofstormwater and ~hat is not covered by an
N’PDES permh. The discharse does not have to contain particular constituents to be �onsidered
ill~cit. Such an illicit connection becomes i~ega~ when ~h¢ discharS~, is nofiSed oftbe i~lici~

2connection and continues the discharB¢ without havin8 obt&ined an N’PDES

The N’PDES pern~ts require that t~e l~n~tze~ ~Jl ¢ffec~v~y eliminate all identified
discharses/iJ~ic~t connections in the shon~s~ time prac~.able., and in no ~ laler than July I.
! 995. In order to redu~ the pollutant load fi’om ~he~e sources. ¯ facili~, in~oecdon ~d

documentation program has been developed by ~he Co-pefm~ees.

10.2 Re~l~tor~

~ysten~ On Janua~ 3 I. 19g I .......~..,v,= ~na weSm omc .n~.Bes to the storm ¯
¯ " -- . - v.,, sedli                                    drain

dram~¢ fiu~ and d~.t~ ..........._ ...._ nl lener~ procedum~ for u~)ec~

o Ordinanc~ prohibidn~ ille~]
4.0). dmia e and improper S ’ on

~SC t ’ : - --’~ ~ "nar~es, obesubn~t~edbyZanua~y;~l. 1992(see ’mmmaun8 ~

z0.,1 Pr~,r~m l)~depmmt

J). The propo~ submht~d -.- ,.,-’~,~m~=ts xor r~ew (Seeto the W¯ter Q~ty Control Boards es~b~sl~ ~ impection             2
frequenci~ documentation requirem~ and pollution reportin8 procedu~.

=. ~naer~rouna storm drams wi~ diam ........ wu~ o= mspe~ecl on an
~= o[J~ mcrles or ~roat~r wiU be ~bi~mua~ly. F~;~[i~ in~l~,t~on fr=qu~c~ wiJJ be re-~.lJu~ted in COOl)~r~on with the Cities

~he RWQ(:B’~ ~er a~l co.i~rmitt~ have completed the fu~t round ofin~e~onl. Ba.~d on

J
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II.0 WATER QUALrrY MoNrroI~NG PROGRAM

I 1.1 Introduction

A water monitoring program (See Appendix K) has been developed znd implememed to aid in the
detection znd control ofillic~ULLlegal discharges to municipal separate storm �lrzin systems. The
Co.permit’tees ~ utilize bff’ormztion 6"om the monitoring pro~rz.m znd other sourcez to
the source(s) or" pollution t’or ezch identiSed problem. The monitoring pro~lm include= Edd
screening, storm sampling znd’, dry.wezther raznplmg to identi~ ~urces zmd �oncentZldOn$ of
pollutant~.

The ide~tlflc~tion of’sources wl~ch contribute pollutznL1 to storm ~wer= is I ~itic~ step
chzrzcterizin8 the nzture znd extent ot’pollutznt= in discl~rEe$ znd in develop~
control mezsures,

11.2 Rep~tory Requirements

Federzl re~ljtion= requize operMor= ot’municil~l =torm $ewerz to develop ¯
monitoring program to=’ represent¯tire dzt~ �ogection for the term or" the permit zl~t de~Hbe= the
location ot’outt’~s or field zcreenmg poinu to be ~pled (or the Io~tion ofinstrezm
why the location is representazive, the fi~equezcy of z&.nplb~ pmtmeter= to be ~ed, ~d ¯
de~’iption of =~npib~

The objectiv= of the monitorin= pmzrzm == ==ted in the Permit

o To defi~e the type, nmgnitude (conc~trzdoa zad mz= load) ~ =ouz~es of’pogmm~ in

~opmpr~¢ pollution prev~tion and corrosion meuu~ �~n be identif~

o To evz]uate the �ffectiveness or" pogution prevention and ~ memmres; m=l

o To evzluzte the compliance with water quzlity obje~ves esmblL~ed fi~r the =o~m water
system or it~ componexzt=.

11.! z’reKrzm

From 1973 to 1990, the En~ ]~,o~rces Division of the Couztt7
Envirop.mentz] l~gement ASency conducted routi~ water qu.tSty monitoring on
facilitie~ wl~ch are tributary to w~ter bodies identL6ed ~ ,,~a=rs of the state by the Saxt ~ m~!
$~ An~ l~egiona~ Q~flity Control Bozrds. The recoAng waer~ were ~ motored rotztin~
to assess the chronic effecr~ on establL~hed be~ficizl ~

When the storm channel monitoring progrzm w~s initiated in 1973, monthly nutrient zz~d ~
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.I ) Undocumented connections are not to be considered "potenti~l" illegal disch~rBes

4 ) Under "Comments," be certain to ch¯ractenze the oriBins or suspected orisons
the undocumented connections ~’ound b.~" facility inspection crews
residenti~, ccn~,nercia] or industnaJ. For example. ¯ s~tement such ¯s "The
majority of’the .15 undocumented connections found originated ~’om
¯rea sw~mn~ng pools" would sufSce

S ) All suspected and ,ctu~ ille~al discharges reported in th~s sumn~ry �l~n
completed on the llle~aJ Discharses Report.

6.) Do not report the results of’ routine insl~�~ons on the summary d~rr~
~ubmit~ed, these ~ould be included u an Mdendum to the

Co-pen~t~ee~ mus~ complete , lis~ of’~ll mspe~ed ~I ~ illes~l di~h~rse~
~orm dr~n systen~ idemi6ed in the previous yem’. In ket, pin$ wkh the requir=me~
~he permi~ {his list mu~ include (I) ~he charnel into which ~e disc~ oc4:un~l, (2)
~he major ¯d~acen~ land uses served by ~he channel (~’esideeti~], ¢ornmer~ or indu~
(3) iden~�~ion of’suspected i~e~l d~sel~rgers, (4) the d~¢ ot di~MrSe, (:S) vbu~
ob~’v~on~ of’dis,:h~r~e~ (~olor, turbidity, etc.) ~I (6) t~e n~n w~ body r~,4iv~
l~ow f~-om t~e dr~,t~e f~iJity. TI~ in~orn~bon ~ould h~v~ ~ ¢oml~ed ~rou~h
implee~nt~ion of’the Re¢onn~ssance Survey Field In.q~’~on ~d ~
Manu~, disu’ib~ed to ¢O-l)~n~ee~ in 1991.

No~e th~ ille~] d~scharse~ ~re ¢onddered °respected" tam’] ~ h~v~ bern re~)Ived
through the prop~ authorit~ve

3.3 Reoonn~s~n~e Sun,ey ~

Co-penn~ee~ mu~ include ¯ bdef’db¢usdon of’the pres~’an~ impl~mer~ed ia ~

~ jurisd~�~on. A ques~ionnai~ h~ been developed and ~ be ulxlazed ~ needed for
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RECONNAISSANCE SURVEY SUMMARY

To~l Miles To~l Miles Pem~mM~e o~ Numi~w o~ Numb~ o/ N~

~" ~~),,

I



Reconnaissance Survey Questionnaire
C~ of

Yo~ r~sponses to abe foUowing questionnaire w/i] assisz in ¢ompl~on of’the 1994 Reconnaissance
S~,,ey Progress Report, due to the Re~.onaJ V,’azer Boazds by January 3 l, 1993 Please complete and
ret~u~ to the County Stormwater INo~’~m so later than December I~, 1993, to as.q~ timely subsist]
of the report.

!.0 The Reconoa~ssaoee Survey Summary Chart

1. [fyout (~ity hxs not completed one fug "cycle" of facility inspections (includi~ both above
and below ground inspec~ons), when do you expect to �otz~olete one cy~
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Fertilizer/Pesticide Progress Report U
Page 2

L

? Attach a �omplete lis~ ofthe fertilizers used in your jurisdiction in the last year. and note
sny changes in the list &ore the previous year.

rL Pesticide Mana|emen! -~.
I. Have ~U of’your pest control personnel (applicators) obtained Qualified Applicators

Licenses ~rom the state?

Yes -- No --

If no. have they �ompleted the Count, s equivalem trainins program (Section 3..I.2)?

.~ Yes -- No --

: 2. Did you tes~ any soils for �ompatibili~/with pesticides in the last year (Section 3.3.?)?

~ yes

~ 3. Were the recommended inspections �onducted. as referenced in the Pe~icide
l~idel~, for d~ following?

A. ~ oflm~i~id¢ ~mion ~gui~m~ (~oa ~.~.~)?
Yes

~,4. ~)?
Yes~No~

C. ~l)~’6on oflm~dd¢ gor~e f~i~ (.~’t~oa).~)?
Yes ~No

4. Were the appropriate ~ completed for the ~oUowin& as recommended in the
Pesticide lVfsnasern~t ~?

A. trmuponz~ of pezicides (Section).S)?
Yes No

B. disposal of’pesticides (Sectk)n
Yes ~No__

.
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DAMP IMPLEMENTATION AND REPORTING SCHEDULE
(Reference Section 2.2

SCHEDULE
The tasks included in this Plan will be accomplished in accordance with the following schedule.

KECON’NAISSANCE SURVEY
Progress Repoff January 3 I. 1992
Progress Report Ja~utry 31. 199]
Progress Re~rt January 3 !, 1994

PLAN FOR PROSECUTING i~LEGAL DISCHARGES
Plan Jtnua~y 3 i, 1992
Progre~ Report January 3 !, 199]
Progre~ Report Jaaua:y 3 i0 1994

DRAINAGE AREA MANAGEMENT PLAN
Progre.~ Kepon           August 31, 1992

Progress Rel~rt August 31, 1994

STOI~,MWAT-r.K SYSTEM MONITOP.JNG PROGI~AM
Progress Repo~ November 30. 1991
Prosre~ l~e~t November 30. 1992
,Progress Reix~t Novembe~ 30, 1993
Pmsress ~ November 30, 1994

P..ECEIVING WATER MONTrOP.JNG PKOGP.AM
ProFess Report November 30, 199!
Progress Kepor~ November 30,
Progress Report November 30, 1993
Progress Report November 30, 1994

A.NNUAL FISCAL ANALYSIS
Fts~J ~x~rt Ju~y 31, 1991

~w.~ p.eport Ju~ 31, 1994

DATA/PROGRAM ANALYSIS
Data Report January 31. 1991
Data RJeport Jaauary 31, 1992
Data P, epo~ January 31. 1993
Da~a Repo~ January 31, 1994
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Na:~:~l PoZZu~ant D~scharqe ~:l~a~nat~on

~"~* ~,/s~.

Th~s ~GRE~ entered ~n~o
by ~he County

D~STRZ~ and the CAtAes ot AnaheAa, O~ei, Buena Park, Costa
~esa, ~ress, Dana Point, Fountain VaZleM, ~lle~en, Garden
C:ove, Hun~inq~on Beach, Z~ine,
Habra, ~ Palaa, ~s Alaai~os, ~issien Vie~e, Ne~er~ Beach,
O:ange, Flacen~ia, San Cle:en~e, San Juan CaPis~rane, Santa Aria,
Seal ~ach, S~an~on, ~s~in, VAlla Pa~k, ~es~ains~er, and Yorba
Linda (herein called ~he CXTZ~S) establishes ~he :espensAbili~ies
of each par:y Vi~h

respec~ ~o �oapliance vi~h Na~ienalOischarge ~Iiaina~ion Sye~ea (NED,S) S~e:ava~e: requla~iens
is~e:ed by ~he United S~a~es ~nvi~o~en~al Pro~ec~ion Aqen~

and i~s ISe7 aaendaen~s, ~he ~a~e: ~ualA~y A~ (~A)

Congress Lw 1987 emoted Section 4

epPAzCa~ions to~ ~*- ,...;~.~Agace :~l~ions tot

Theoe pe~/~ re~ula~Sons vill
~llutants ~a s~ ......... ~Are the control ot----=~o: a:scnarqes byP~Alutan~ D/scha~e EI/nAna~/on Sys~en ~          i NatAo~l
~e lavtul dAscha~e -- ........ ~ L~ ~Lc~ veuld a11~
s~a~en; a~        -- -- -;u~a~e~e An~e raven et ~e

These EPA =e~la~/ons viii re~i~e ~PD~S Pe~/~8
dLscha=ges t=on nunAcApal s~o~ seve:s on

~ereas

~er~8
The pove:s g:an~ed ~o ~he DXS~RX~ Anelude ca:~Ang on

~ec~Acal a~ o~e= Anves~Aga~Aons, exanAne~Aons,
MAnds, ~ neasurenen~, co11~A~ da~a~

~na �on~na~Lon ot va~e- ~ _;~ ""~=e~u~.~llutzon, vaste

~ECEIVED
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anal~cal se~;ces,    and ~e cos
Board pe~s, shall be ~__.~ o~.~e R~ional
DZS.RZ~, C~ 4nd C~Z~S as =ollovs:

CITIES + ~                                    ~S

areas and popultt~ons relative ~o. ~ose o~ ~e en=lwe
Coun:~. Each sh~11 be �~l~la~ed ss one h~l~ o~ ~e

a~o~s, ~ndfLlls, oceans, hs~w. ~. .... p ks~
a~ll~a~ Lns~alla~ions. The �ontrlbu~Lon o~ ~e ~

2respective popula:Lo~,
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previous ~o l:)A.%~ implememation, list ~he ~ota] cost under this �olunm

Do not combine costs for two or more DA.~,~ Cost Elements in ¯ sinsle line For
example, do not count the same cost fisures t’or ¯ hazardous waste �ontr~tot uader both
Hazardom .Matermis Managemem and Household H&ardous Waste Collectk~ ~reak up
the costs N~ropri~tdy (tstimtt¢ if n~.sstry, qu~S ~mta uacl~

4.) Where w.ounting systems do not separate Maintenance Costs fi’om CyefttkmsCosts,
estim~e usm8 ¯ pt~.~-ntas¢ factor to sptlt tJ~ two, 8~1 so note under Co, au’nm~

5.) $~ow sctual �orn for du previous fisca ~sr 8~d projected �osts for the nero. Where
f~mJin8 ~s expected trot not 8pproved, use ~mr bert estimme, noti~ so under Commentt

6.) List the costs to~ comr~cted operttions under ~ Costs. ~d note under
Comments that the item wu �ontrtcted. Do not tnempt to t~.ak out Cap~ml or
M~im~ cost dements from such �onutcted item~

7.) Tlsks pc~ormed by voh~teer orstnizltiom or inmates for which thell i| no direct chillI

the 8p~e cmesor~ becs~te the~ do represem ¯ ~ cmt to t~ NPDF.S
procure in ~nm’e yem~ k note ~ouid be plm~d i~ the Commm~ ~=~nm ~ml~ who

4.0 NOIT.S OH TABLE 11F..~)lNGS

¯ B~.urdou~ Materiuk Maua~mem - Under "D.M~ Ponk~" include the ¢x)~
~es ~qxovu~m~ needed to mm D.~’~ raqu~mm~

¯ Public Propen7 ned Su’e~ Chemical Spill Response - TI~ section rc~’s to actions ot’tbe

¯ Pesticide -,,d Fengi~ Mau~eut - Under "D~ Potion," incJud¢ the
~om m~pkmuu~ ~b, Mana~sm~m GukleUn~ ~" U~ orF~ and Pe~:kl~

implananing new progrsms m meet DAMP

¯ lllkit Coaaectiom/Disdmr~ Ideatff’~tioa & Eiimh~ti~a - This ~anmt r~rs to

and Elimin~e l]licit Connections/Discharges" refers to foUow-up activities ~ f~om
facility inspec~on findi~ss. This could i.~ud¢ the cos~ ofzn inv~stismion or ~ proc~din~
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Organization of Responsibilities
Date Annual

Ci~" Deoar~mem in Char_ee

Sec.on ~?    Pm~’am ,~,fana~emen~
Reconnaissance Survey Pro~’ess Report

DAMP S~ams Report                                        Jur~

Fisc~ Analysis P.epon

Data A~tlys~s Report
flnforman’on one, no

Watm’Pr°gram Analysis Report (informan’on only, no
Quality Monitoring Progress Report    (Jnfoenu~ion only, no

..~ctmn 4 L~xai Authon~
Water Quality Ordinance Review July 3 I, 1993

.~rcnon 3 /~blic A~ncy AmW~’s
5.2. I Litter Conu~ June 15, 1993
s.z.~ ~¢ycuns June

S.2.4 Cm¢.hb~sin Stencii~ June iS
5.2.5 Street Sweep~ June

5.2.6 Hazardous Materials MEtal June 15
5.2.7 Household Hazardous

Was:e CoUec~ion June 15

s~.8 ~ Spin ]~spcm,e ~une
5.2.9 Fertilizer Managemem June 15

5.2.10 Pesticide Mana&mue~ June

Sec~on ~ Ne~ Dew/apmme June-I

,Sec~on 9 ln~ba~al DUc.hm.~ Idena/ica~on (e~q~ ~

,Sec~on 10 lli~cJ~ Connec~on/D~ Identification

S~c~on !1 Wmer Q~sal~y Mo~to~i~ C~ in Watt" ~

2



2.0 PROGR.A.M .~LANAGEMENT - COMPLLANCE REPORT’~G

L’nder the co-permittees’ N’PDES Storm Water Permit Implementation A~reement, the County
Orange was designated to coordinate count~’w~de compliance w~th the NIiDES permits. In or"
accordance with this respons=bility, the County must preps, re a number ofpro~ess reports on the
status of the progrzm for annual submittal to ~he Regional Boards These reports are des~bed as
follows:

2.1 Reconnaissance Survey Progress Repert
2

Report to show evidence of’implementation of a plan to dete~ ~nd eliminate illeg~J disch~Be
the stormwater �onveyance systems and to show the resulting reduczion in Iolding$ ofpoilutarlts
in receiving wam’s. AJi illegal/illicit dis~:harges must be eliminated by July 16, 1995. Thorn
identified ~et th~t date must be eliminated in the shortest ~ prl~ic~bl~.

This pro~e, report i~ due to ~e Re~io~l Bo~nls ~ by Jm~7 3 I.

Cities must report proB~ to~’d implemen~ion ofU~e i~econ~i~,t~�~ Sunny Field M~m~l
Count, Stormwm~ $~’by December IS ~nu~lb, imlud~:

¯ ¯ report of~he to~almiits ofabov~ ~round and below 8mund (8~e~ Urn1 39 ~ in

3                           "                   ~
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reports, the necess~., in£orrrmtion should focus lar=elv on DA,~,~ Sections S 0 through 8 0 (refer             L
to An~chn~nt 2)                         - "

The County. as le,~l agency, ~il assess the reduction of pollutants to loca! receiving w~ters and
evaluate the effectiveness or’the BMPs ’mplemented t~ough the DA.\~, ~s required under the
NPDES permits.

Section 3.0 details the cities responsibilities toward completing tl~s permit requirement, and
Attachment 2 details the in/ormation that must be submmed to County Stormwater st~rto

2
complete the ~nu~l

2.$ Fiscal Analysis RepOt

x~,, ..... -, -,~ ~.g~qous ns¢~l ~ to implement the ..........

aad ~n~yze th~ ~ -~ TM .... ,--,-~,=mmx~ unu compue this infonv~tioo

The Fiscal AnalYsis is due to the Regional Bo~nh ~nnuagy i~/Aug~ 3 i. ~.,

m the )~DES program. ¯ ~    -v,,,, my umer uuorm~on relive to the fatal 8latu8

Refer to Attachment 4 fix" the ~tpproprJtte tJmusJ report~8 forms and insmJctionl oa how to

statio . ~.,~ since 1973. ~ ~ns have ~ added to comply w~th the NPDES pmni~

November

action is requir~ of~e

$                                              F    -
R0058506

r



V
O

$.0 DA.MP E~’IPLEMEN’TATION - PRO<;ILAM REPORTL~’G

L3. I Legal Authority

The County obtains its authority to control poUutants in stormwater d~gharge$, to wol~bit illegal
di~chm’ges, to control spills and to can’y, out flood control facility, inspectior~ from the Orate
Count), Flood Control Act ~gl the County. Water Pollution Contro~ Ordinan~.

2The County ~ the authority to enforce and adn~ni~ter the ordinance, includin8 the ~uthority to
inspect any v~olation, The Count), ~o hu the right to revoke any di~cher~e pen~t granted undo"
the ordinance if it ~ees fit.

.Aft ¢o-penllittee$ mu~t d~monstrate Idequate le~l] authority to implement the progrlm$ oftho
D.A.5~ (L¢~ to re, late the dilchatye of pollutants to municipal ~te ~torm drain

The ord~ ,s ~ended to ~ u ¯ rood- ~ ..... ,..._...J , o~�~n~nt t .rau~n~~..... ~-~, ,nmvmum �o-penmn~ to ~g~pt in orderto provide ~iequate legal authority (I) to re, late the di~ch¯rge ofpoflutama to munh:ipll

2
~r~te ~torm dr~n ~y~tenu in Orange County ~1 (2) to impl~m~t Ix~lutio~ gx)nt~ progmn~
hnpl~n~ntatioa t~ ~,t for i~’~mlm. I~&

R-w,,...., ~ u~ mmu~W uy ~o~y .~ i (reler to A~t$ 2 ~ 3 for the anaud
fomu for each

J. 2. ! L~uer Conzrol (D,~t4P St~t~ $. ~. i)

Liner c.omml ia an important element in the dive,on oftr~ and other materiah from the ~torm

¯ "          " ...... litter contro! re~l. ationt and provide the Cmmty~ ~,u~’ams. tins report musl I~ ~uormned no htter than June l&
1993. The need to propose ¯ ~ ordizw~ or changes to exis~ng ref~ttions wifl be evaJuated
ts p~t of the iesd authority review detailed Section 4 of the DAMP.
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JV

¯ data tables t~ document the number of’drains ~nd the len_~h ot’charmeUpipe �leaned in ~he

L
pre~’ious year, ~

¯ specific ixd’orn~tion on zny £acilizy where ~idence ot’chem~cJZ �omamm~ms has been ~’ound in
the previous year, including the nature, extent a~d location o£the contamination idemi6ed

To al~ the ~blic to the isle of non~im ~rce ~llution ~d the
treat~, ~zchb~ns ~

Cities must d~m~t
th~. ~e catchb~n ~e~ilin
~ ~mpl~ ~ p~ ofa ~u~w or ~unt~ pm~.)

~ ~d~ ~ ~ ~ I~ ~tNy ~~g pro~ for ~d~ ~ ~
2

~or o~ ~ ~tor o~

or ~ ~. R) ~ June IS,
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Public Information

The co-perrninees need to t~ke an active role in educating the public about the issue of’nonpoint
source pollution and the practices people can adopt to assist in pollution prevention. EducationaJ
B~tPs w~ll t~get local offciaJs, public agency personnel and the gener~ public, and they will
include developing brochures ~’or distribution, orsanizing educatioflzl u,’orkshops and p~
speakers f’or senunats and �o~erences.

The DA,I~,~ specifies education programs (]~]VQ~s) for industriaJ and construction site operations,
and prod’sins to f’acilitaze public reporting o~’illega] dischatses. AL~o, wherever possible,
�o-pernuttees wdi coordinate activities w~th other a~encies running public in~’ormation proixan~
such as water and sanitation districts, fire departments and environmental ~’o~ps.

The (::ounp/will take the lead in coordinating a �ounp/wide public awareness prol;rlm for the
benefit ol’a~J �o-perminees and will develop resion~ public in[ormazio~ mazeri,,~s to be di~ributed
IocaJJy by the �o-penninees.

Ac~on
Cities must ma~e public intormzdon mazeri~s developed by the Coumy available to their local
communities. This may be done throu~ homeowners’ usociatioas, at County, commun~ and
industrial fairs, az �ommunip/facilities or st public libraries. Individual �o-perminees, az their
option and expense, may choose to enJ~ance the re~onl] in~o~ to address their own Iplci6c
norm water qua  pewees.

Co-pen~ttees must report to County Stormwtter Staff~mtmJb/by June 15 on steps tak~ to
further public education and dissemmue infornufion penainin8 to stormwater guality, gefa’ to
the information requested in Anglunent ;2.

3.4 New Devdepmmt

The DAMPrequires that each new development be required to implement q~
nonstructurui, "routine" stn~tuval and "specizJ" BNQ~s as identified by the New
Development/C:onstru~on Task Force. These measures wifl he implemented specific to the
proposed ~ location and type ot’deveiopment in order to minimize poOutant �ILgharSe into the

The Ta.~: Force hu completed ¯ B]M:P pLtn ~ StandanJ Conditions of ApprovaJ that, when
finalized, wifl he ¯vtiJabJe for �o-permitzees to distribute to developers. The pLtn wig provide
defixdtions of BM:Ps and make recommendations for those thax are appropriate for different types
of developmem.

Actian Required..
Cities must require thax developers complete posz-conSlxuction stormwazer quality manaSemenZ
plax~, including E~s zo �on~’ol nonpoinz sources or’pollution. T~ ~nty will ta~¢ t~ ~ in

IO
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developing an educational program t’or de~’elopers and contractors, and cities should help in the
locaJ dismbution ole thes~ materials.

Cities must report annually to the County Stormwater StalTby June IS the steps taken toward
meeting these obligations or" the DA.\~. P, et’er to Attachment 2 for the appropriate reporting
information.

3.S Construction

De~p~o~:
B~s that address control of’building site-related pollutants must be ilslplemeflted I’or
construction operations that disturb one acre or more of total land area t’or an
industrial�commercial activtty and residential construction sites that disturb t~ve acres or more
These B,’vl:Ps must ~dress e~os~on control on-s~¢ hazardous matehals management and
con~ninat~l runoff.

Specifically, stormwatm" pollution �oauol B~ must:

¯ describe site plmming proc~ur~ t~t addr~s wazm. quality ~

¯ describe the r~quiremants for smactur~l and nonsu~:naral BMI~

¯ incorportte 8ppropr~te educltioJuJ and ~ measures l’or r.onstru~ion site operltorl,

AJ] prosru~ mu~ consider the nature of’the con=ruction, ~e-spoci~ topoll~phy 8rid the
cha~cteri~�~ of the soiJs md receivia8

Construction tc~vities disturbin8 ~rve m or more of’land a~e also required to comply with the
Stazewide ~neral Co~ ~

Prior to issuance of’grading, ~ dmrin& surEh~ mining or paving permits for all ~ or
private projects ot’more than f~ve ~cres, cities must assure that the project PrOl)on~ (which may
be themselves) Im~ secured ¯ Staxewide General Construction Permit. For public works and

guidcEn=s e~l~bllshed by the �o-I:~.mitlees, New Dev~oprn=nt ~ Construction T~sk For~ in
Construction Activity ~ E4anagement Practices for Public Works 0:)Alva, Chap~r
Addm~dum).be~’ore is.~am~e of’the appropri~e ~ ~o ~ o:msu’uction.

acres), citi=s must assur= complianc= with the DA.~VI~, Chapter 7 Addendum. Note
rmidmqti~i construction projec~ on less than Eve acres m’= not affec,~l by this.
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V
OCi~ grading and building inspectors must veri~y that appropriate N’PDES stormwater pollution

control measures are in place t~’ough inspections ( I ) at the beginning of construction. (2) dunng             L
storm events and (3) shortly before a notice of’completion is filed
Cities must report annually by ,lune 15 on pro~ess toward implementation of these requirements,
on the incorporation ofBN~s recon~nended in the Task Force guidelines into local s~andard
conditions for approvaJ and on the distribution of’educational materials to developers.

Refer to Attachment 2 for the annual reporting information due annually to the Counl~ ]
Stormwater regardin$ this pro~’~m.

23.6 Industrial Diseha~ler lnl’ormattol

The ob)ective of Ibis section of the DAJVIP is to identify industrial storrnwaler dischargers m~l
noti~ them of the requirements ot’the Statewide General Industrial Permit. Cities need no{ ~
records of Notices of intention (NOls) submitted by industrial dischargers within their
)urisdiction Record-keeping and enforcement r~ponsibiliti~ will be taEen by the Region or by
the St~t~.

No ~’tion iz required oftl~ git~ fez’ thiz rqa~t.

order to reduce ~ digh~gez into storm drain zystemz, igicit �onn~ion~ will be id~ztified

¯ ~mty m~pectzon pro~rwn got ~ mun~cip~ ~ep~lte ~torm fewer1 ~.1 defined by th~ N]~¢

~utveyimpl_ementztion ghedule wzz ~ubmitted ~ of/~z~ ~!, 1992 zz part ofthe l¢,econntgtz~
erogre~ P, eport, to be Ulgtated annually and to include (!) ~ ~y~z ofimpect~

The tction r~qu~d under thiz ~on of the DAMP i~ included in the P.econnai=~nc~ Sw~              ~

i,3,1     War~, Quali~7 ~Initorin$ Prulram

stations hav.e been added to comply wi~h the N])DES permits, evaluating contamb~io~ leveb
before and a~es storm events. The progr~n ~ evolve as more data is accumulated and                     _ ..~
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V
The ~,’ater (~k~ty .~orutorin8 Progress Report, completed a~nu~ly by November 30 and Lsubm:ned to the Reg~onaJ Water Boards for re~,~ew, addresses the requirements or’this section of"
the DA~,~P.

Action Req~imrd;
No action is required of’the cities for this report.

2

13                         "                    I- ......
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1 ;HEgEAS, administrative and te:hnica! tasks or!ginal!y anticipated to be

2 handled by the �o-permittees are best bandied by a Te:hnical Advisory Commit:et; and

3 NOV THEREFORE: The parties hereto do mutually agree as follovs:

4 1. Nevly-tncorporated �o-permittees by their signatures hereon, are added as

5 �o-permittees to the AGE££HEE’T.

6 2. Participant share calculations shall be re¢omputed in ac=ordancs vith the

7 AGR££HENT, Is amended, vhen additional �o-permittees ere added. Amended calculations

8 and computation sethod are provided In £xhibit A.

9 3, The COUNTY as principal permittee say retain the services o[ professional

10 �onsultants end amy fund, or contribute to funding technical and/on economic studies

11 conducted by pro[ess~ontl organizations such as the ~er~can

~ Association.

~3 &. The �o-peruL~ees he:shy es:ab~Lsh ~ Technic1Adv~so~ ~L~:ee (here~n

14 called COHHZ~££) consisting of ~lve aes~=s chosen by th~ Orate ~ty City

I~ Engineers Association, ~d o~ m~r rep~esentt~ the ~ty ot 0~. ~e

16 ~tttee shall p=epa:e By-lays ~o: Technical Advisow

17 the �o-pellet.s fo: app:ovaZ. ~e C~lttee v111 act Sn

18 �o-~ru/ttees ~d tuplmnt ~11cy previously established by the �o-~raitt~.

19 5. This ~~ ~y ~ ~ecut~ In �o.retOrt ~d the sl~ �o.retOrts

~ shzll co~titute ¯ sidle i~t~t.

~. ~his ~~ inco:~t~es ~he ~olloving21

~ Eevis~ ~atticipant Sh~te ~lcul~tio~ to ~t for

~ additio~l �o-~aittees and cu=~ent ce~ ~ta.

~ ///

~ 16-Ju1-1992
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ATTS’ST:                                     2

APPROVED AS TO FORM: C~y c~.r~ -

JACK L WHIT£. CITY ATTORNEY
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2

3
~ayor

6 OAT[:                                    BY

DATE:

~ 10 ~,yor

~ A~ST:

City Clerk                           ,

~ 16-Ju1-1992                           ~-              City Clerk                           " ~
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L
3

~8~or

4

5
A~£ST:

6 DATE ~ BY
T Ci ~y Clerk

9
DATE ~                                   BY

I0                                                             ~ayor

11

13 DA~t , BY

14
¢~ty Cluck

19

21
City Clerk

~ ~o~

BY

C~ Clerk
~ 16-Ju1-1992                          _~.
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C:L~¥ Clerk
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EXH:|:T A

Revised Attschaent ~
to

NJ:~/crPVF02-113(2198)20S1913295769 2 Cities r
/
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V
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

L

2

TECHNICAL ADVISORY COMMITTEE

BYLAWS 2
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CO.~TE.~TS
Li.0 Introduc~ioe ~
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V
3.~.~ Drainage Area ~lanagcmenl Plan

0
The Commiftee w~ review, ud submat the ~age .~ea M~agement Pl~ ~d ~n~en~s to

L

3.~ ~PD~ Permi~

M~cip~ S~o~wa,er ~sc~ge ~o~ ~o ~e c~n~ f~ ap~ov~.
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NATIONAL POLLUTANT DISCHARGE ELISUNATION SYSTEM                                              L
TECI-L’NICAL ADVISORY CO~I.’dFrTEE
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I. Orange Coun~ ~ Con~l Ac~. 19~7.
2. ~’auon~ PoUu~ D~ch~e ~a~ System S~o~wa~er
A~eemenc S~u An~S~ D~e~o Re~om.

2

~.ND CORRECT COPy OF THE ORIEL
ON FILE IN THIS OFF~E.
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£XECt’TWE St’.~L~IAR¥

This report details a water pollution enforcement implementation program prepared in compliance
v.’ith the requirements of’Or~n.~e Count.v’s ,~ational Pollutant Discharge Elimination System
(?qPDES) municipal stormwater p~rmlts A re~lew ot’Orange County’s existing water pollution
ent’orcement program identifies two areas requlnng modification First. the ordinance
underpinning the program does not meet current reg~alaton/requirements and second, there is no
unil’orm count.v~ide u,’atet pollut~on enforcement program This program addresses these ~
issues by propos, ng development of’a new ordinate. ~ncreased water pollution awm’ene~
amongst locaJ agency stiff involved ~n routine environmental compliance inspections, ~td the
identification and tr~,,rung of enl’orcement staff to specified criteria (o~ delegation o~’enl’orcement
authority to an existing County ~’ater pollution enl’orcement section).

2
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3.0 RE:(; t’L-~TORY RIrQ L, IRE:.q,I E~TS

3. I Introduction

The p~rameters of’a ~ater pollution �ontrol pro~rn aze specified in the municipal NT~DES
storrnv, ater permits and in EPA regulat=ons (40 CFR Parts 122, l.~J. and 124) It is appropriate
to consider the latter unce thes~ rei;ulations and supporting pre~mbl¢ define the nationwkle intent
of’the program and may provide the bas~s of’Orange C’ounty’s municipal permits upon their
renev,.ai in July, i99~

3.2 P, tunicipal NPDES Permi! Requirements

~,’PDES Permits C~A 0108740 and CA 8000180 impose two S~,11eral reqtJiremeflt| off the
co-permittees, the prohibition o£illegal dischatSes ~om entering into the municipaJ storm dra~n
syst~r/1 and the development and implementation of’pollutant controls, termed best manasement
practices (BM[Ps) to the maximum extent practicable More specific requirements for an
en/orcanent prosram ~e demand in subsequent permit sections.

Section V. I requires submittal, for Resional Board review, of’an implementation plan
prose’¯tinS violators and eliminatin8 illegal discharges. Under Y 4 th~s plan is to include ¯
des~ption o£ the iesal authorities for prosecutin8 violators and elimiriatinS or �ontrollin8 illicit
disposal prictices/illesaJ discharses to the storm �lra~n Wstem. and a proposed time schedule
obtzinins such leSzl authorities.

in Y.6 the co-penltittees ire required to efrectivdy elin~nate ell identi~ed illepi discherses (i.e.,
non-stormwazer discharses no{ speci6cally permitted) and illicit connections in the shortest time
practicable,, and in no case l¯ter than July I, 199:5. lllesal discharses~liicit connections idemifled
¯ fter that date ire required to be eliminated in the shone= time practicable.

¯ , ,~,,~,~,~ m ~ency nl’~=loentS, field insipectk)~ ~idenzification and elimination o£ille~al discharges/illicit connections to the storm drain

;).1 Federal
¯ .

-~ ......
,~, ,u, ,~r~v z~unes ano Kesuaations" pzse48069) These

wi]i likely be the bzsis of’any renewal ot’the Oranse Count7 municipaJ I~rmits in 1995. Under
thes~ regulations the municipalipj is required to demonstrate "adequate lesal authoripj" to:

Control the contribution of’pollutants to the municipaJ storm drain system by stormwazer
clLscharSes associated with industriaJ activity.

Proh~it illicit di~harses to the municipal storm drain s~em
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Control spills, dumpin8 or disposal of’matenaJs other than stormwater

Control through interasency agreements ~,nonsst �o-permittees the contribution of"
pollutants from one municipality into the common combined flood �ontrol/stormwller
conveyance system managed by the Oran8¢ County Flood Control District.

Require compliance ~vith conditions in ordinance.

¯ Cams’ out all inspection, surveillance m~l monitonng procedures necessary to
compliance and noncompliance wilh permit conditions, and effectively prohibit illicit
discharge to the municipal storm drmn sy~em.

These f"edera] regulations ~]so require description of"a ~ystem wide #nan~emen! program,
including a schedule to detect ~d remove (or require the discharger Io lhe municil~ storm drain
to obt-,n a ~parate NPDES permit l’or) illicit discharges ~d improper disposal into �he ~torm
drmn. Specificatly, this program is to addr~:

Implementing (including inspection~ ~nd enforcement) an ordinance to preven! illigit
dighar~es to the storm drain

EITective field m’eenin~ gtiviti~.

Investi&tting poniont of’the storm drtin v/stem that, ba.~d on Edd gre~inl r~ult~ or
other inf"onnation, indicate ¯ ~nabl¢ potential of"cont~inin~ illicit

~ Prev~tion, ~ontainment, ~d respon~ to ~

- Promoting, publicizing, ~d facilit~tin$ public reportinB ofilli~t ~

municil~ storm drain =y~=m,~ n’om mum~l~ landfills, h~zardou~ w~te tr~tment, diqx)tt],
recovery facilities, industrial facilities that ~’e ~ub)ect to S~"tion ,11.1 of Titl¢ III ofthe SUlm, fund
Amendments ~gl Re.authorization Act of 1956 (SAGA) m~d industrial f~ilities that ~’~
contributing a substantial pollutant loading to the storm drtin system. Exoept for IonE in~tiv~
f~ifitie$, all ofthese also require individu~ NPDE$ permit

4,0 EXISTING PROGILAM$

4,1 latr~l~,tl~

........ _&tt~on/enlorc~m=nt ~nd public education proBrana The¯ u-ga~y nave programs trtat f¯cilitate d-t-":-- -~ ....... "    ~ ~ .....
facility inspection (P-econna~ssanc¢ Survey), field screening for gross �ontamination, induing]
facility inspection, and wide distribution of public education materials that provide phone numbe~
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V
~r reporting spills and dumpings

O
Enforcement requires underlying statutory authont.v and implementation procedures A water
pollution ordinance administered by (’ou~tv St,liTer, isis l’or the unincorporated area. all Flood
C’ontrol District properz|es, and most cities Prosecution is handled by the Orange County District
..~ttomey As noted earlier, one element of’,~,’PDES compliance ~,~11 b~ updating the language of"
this ordinance

4.2 Detection Programs

42 I Industrial Facility Inspection 2

A number o~’dilTerent public agencies routinely conduct inspections of industrial facilities. The
Orange County Health Care Agency regulates the storage and disposal of"hazardous
through the Health and Sat’cry Code (H&S Code 6 95 and California Code of" Regulations Title
22) Approximately 5500 businesses are inspected annually to ensure proper hazardous
managem~,

The Fire Depunments in Orange County re.late the ~orage ot hazardous matef~ls through
disclosure ordinances such ~s OCC Sec 4-3.200 to )00) ~nd Article gO or’the Fire Code.
regulation involves flcilily inspection it over 7000

¯ Fire Department . Number of"Businesses in Disclosure FYolrlm ~"Orange Coun~ ),SO0 ’

Br~ I~0
Buena i~� 2~0
Fountain V~,~j~ 200

Huntington Bem~ ~00 (inc. 200 oil weg~)
Newport ~ 140 ~1~Santa Am 7~0

Agricultural chemJcsls, includins pesticides and herbicides, are regulated by the Africultu~
Commissioner through the State Agriculture Code (California Code of"P, esulations Title ). Sec.
6000 et seq). The Commission~’s office performs f"ac~lity inspections aml initiates enforcement
a~ion for non-compliance.

Solid waste disposal at landfills is regulated in the unincorporated aress by the Inte~atecl Waste
Management Depa~ment of.the County of"Orange throush the County Code (Sec. 4-)-17 to
4-~.!47). Waste �ollection su’v~ces within the incorporated sress are ndministu’ed by the
individual cities.

_J
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V
Dis~harges to the sanita~, se~ers are regulated bv the County Sanitation Districts ofOran ¯
County (CSDOC) in north CHan~e County and t~e "’ ...... ~ 0¯ ~ . ~ ~,so ~ ater ~lanagement A~ency and ~heSouth East Resional Reclarnat,on Authority (AWNIA/Ser~a) in the soulh Both orianizations Lconduct facility inspections

~,lunicipal code compliance is admin,stered by city and Count), code enforcement staff:. This
responsibility i~�ludes re~ulauon of land use ~nd land alteration throush enforcement of’t, onin8
codes included in the Codified Ordinances of’each �o-permittee mumcipahty Local Code
Enforcement staff perform ~nspec,ons in response to �omplaints and initiate enforcement actions
for non-compliance

24 2.2 Drsinase Facility Inspection

All the �o-pen~ittees are, under a separate N’PDES permit requirement, conducting inspections of"
their drainase facilities Under the criteria established by the Slormwater Program, surface
facilities w~ll be inspected annu~ly and below grade facilities (39" diameter) will be inspected

4.2.3 Field Screenin8

Field screening is conducted annually at 89 locations lhroughout the Orange County drsin~Be
system. The specific ob)ective of’this component oftbe water quality monitoring prosram i$ to
detect gross contamination arising from illes~ discharses, throuBh analysis for phenols, cyanide,

2chJonne, copper, chromium, pH and conductivity.

,. 4.2.4 Incide~ geportin8

The reporting of’spills and dumpinSs is facilitated by the listing of’City/County telephone numbers
in waterials produced and distributed by the Stormwater Prosram’s public education ~ctivitiet In
addition, Oranse Count), "white-paSe" telephone directories list lhe County’s Water Pollution
Section telephone number, wh~le the County’s quarterly "Hazardous Waste News" encourtses
people to report spills and dumpings by diafin8 ~,I-I.

4J Elrorcem~t

4.3.j S~umry ku~ho~y

Local statutory authority to control disc~ is embodied in the Industrial Waste Disposal
Ordinance, now more widely known as the Water Pollution Ordinance (OCC Sec. 4.:3.148 to 190)
which has been adopted by twenty Ortnse County cities and the Coumy of Orange. This
ordinance prohibits unpermitted discha~,Ses ofindustri~ waste. Specificity, "No person, fu’m, or
corporation sh~l dischars¢.., any industri~ waste in a manner which or way cause pollution of
any underground or surface waters." The ordinance also details permittin8 for discharBers and
businesses reguJated by its provisions. In addition, �~ty and county staff’way variously cite other
code sections from the Fish and Game Code, Water Code, Fire Code, and Penal Code, for

r---
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V
¢ontrollin8 discl~rges

0
Specific limitations ~sociated ~ith the existing ordin~’~ce include its definition ol’re~,ul~led
,ndustnal waste (" any and ill liquid or ~hd ~aste ~bstance. ~l ~wl~. &ore ~y ~ucin8.
manu~actunn8 or pr~essin8 operation o£ what~er nature) ~’hich ap~ to exclude ~ £rom
a ~,d~ variety o~n.manufac~unn8 ~uac,ons ~ch ~ pr~uc~ disown8 o~ations
~rom vehicl.

h is ~ ~li~’~d that {he following ~s ~ill ukimately ~ n~. ~ orwhich
provid~ in t~ cu~tnt lan~age

2
To clean.up and a~te illicit di~. which �~Id i~lude p~ ~
�on~utnt ex~n~.liening ~a~n. u~ to di~ger-o~ pro~n~ or in in~ or     ’

b    To control t~ di~rge ~o ~ ~i~ ~o~ drain s~tm or~llk du~
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.i To issue adm,nistra~ive orders to cease and desist ilhc~t discharges and restnc~ physical
access to public property for actt~,t~ie$, operat,ons or bus, nesses that violate orders

k To cam/out all inspections, sur~eillance and monitorin~ procedures necessary ~o L
deterrnine compliance or non-compliance ~~th approved d,scharge permit conditions or to
discover illicit discharges to the storm dr-,n system.

I To pursue retroactive cases (i e, to prosecute without having to prove a spill or digharge
occun.ed after the elTective Ordinance date)

m To establish optional alternative criminal/civil approaches Io en£orccrnent, including 2
administrative civd penalty ~ssessmems.

n To seek public property treq~s~ damages for phy~caJ d~m~u

o To establith ~tri~t li~ility for ~

In emergency situations, to tuspend public or private operation~ or busine~et, or el
ol’operalion~ or busin~,~s~ t ’ . . ~nent$~, hat by their nature ~e dlgharg,ng or threaten to di~:l~.~pollutants to the public ~torm drain

4.3.2

various �o-~ttee Iszen~ies ine ,~l~.., ..L_: ..... g - -- OUttflely wldel’,~k40 by

mv~,t,gatmns may I~ unil~tera] �aTom, more t~ally ~h~ are �oordi-o,--’ --’-’- :;-

Strike Force is headed b,, tkN~ ~1~... #.~__,_t_ ~.~. ~. _ do~, MaterilJ$ Stnke Foll:~ The

Sanitation Districts and Wlter ~
Orange County ]nte~rgted Waste E4anll~enN~
California Depmmam of’F~ and Game
ResionaJ Water Quality Control Boards

The I~encies coordinate ¢loseJy on individual cases, with each agency responsible E)r its own ~
or" expertise. In issues of’water pollution, en[orceme~ is g~..ra,l|y lead by those authorities with
the s~ronges~ powers to cite for violations, i.e., Cali[omia Department ot" Fish and Game,
RWQC’B, Coa~ Guard and EPA.
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V
.~.0 ENFORCEMENT PROGRAM ELEMENTS                                            O

$.1 Introduction                                                                       ~

The pu~ o~:his ~fion is ~o define ~he n~es~ elem~ts o~an e~ive ~a~ ~llution
enforcement program Ba~ on Ihe resula~o~ review in S~tion 3 0 a~ t~ limitations id~tifi~
in S~tion 4 0. notably the ne~ for re~ legal authority a~ enforce~n~ ex~ni~, t~                   ~
foilo~n~ r~u~r~ prosram clemens have ~ id=n6fi~

5.2 P~m Elements 2

Uni~o~ Pmnr~ Content - ~1 �~ht~ ~11 imple~t a unifo~ proBram to elimi~e
illegal di~harges to t~ munic~l sto~ dr~n system T~ �~itt~s �oll~ti~ly ~ll ~opt ~
unifo~ ti~ ~h~ule to id~ti~ a~ elimi~te ill~ di~h~8~ to t~ sto~ d~n ~

A uei~o~ pronram ~hroun~ut Oranne C~my is consistent ~th t~ intent oft~ ~it~ t~
f~er~ r~ulations, the imple~mation A~t. ~ with dir~tion r~v~ horn Re8i~

AJI �o-pennittees will ensct adequate s~atutory luthority to ensble them to
stormwlte~ pollution includin8 ¯ prohibition on non-NPDES permitted discharBe~ to the
municipal stormdrain syslem. The est|blishment of’adequate ststutor), ~uthority is �leldy
identified in the NPDES permits m~d f’eder~l re~l~tions t, the responsibility ofsll

All �o-i~rmitte~ will individually pmlue ~nfor~nent ~ction~ to �ontrol ~lorm
pollution or will delesate ~uthority for enforcement to the Flood Control Dirtier. The
NPDJ~S permits identi~y the (:ounty, Is I~nciplJ pemlittee, ind the cities, is
�o*permittees, as htvin8 responsibility for pursuin8 enforcement 8¢tions. The
Implementation Asreement between the �o-permittees 8llows the cities to "nsme tho
District as enforce~ of’8 wster pollutio~ control ordinance."

it should be made cles~ tim st~Fother than law enforcement of~cers or criminal
investisators rrmy become intimateJy involved in enforcement ofthls prosrm~. This is
t~/picaJly the case with JocaJ nuisance ordinances, buildinKtnd zonin8 code v~oJstions, etc..
where the bulk of’JeS.work", due to practicaJ timitttions on the resources of police
depanmems 8rid municipaJ prosecutors, is Ix)me by other municipsJ

AJJ �o.pe~mittees w~ll inspect, monitor, 8rid �ontroJ pollutants in stormwlt~ dischsr~s
fi’om lsndfills, haz~dous wsste trestrnent, disposaJ, and recovery fnciJities, indum’i~J
facilities subject to Section 313 of Titte I!1 of SAJLA, ~nd industrial ~acilities located in
their jurisdictions and de~ermined to be s~snificant sources of’stormwaler pollutants.                  .
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equivalen! City Plan

Admm~$~ran~ .~upporl
C’o-permittee statT ~11 be pro,,~ded to supporl all those actions/procedures to eliminate
illegal discharges C’o-permluee starTv.lll coordinate actions w~th other agencies and
participate in ,meragency me, tings that pert=,n to the eiin~r~tion ofillq~J disch~Bes

6.0 PROGRAM IMPL£ME.NTATION

This Section details a schedule for implementing lhe previously described ent’mcemem I~ram
elements Based on the regulatory requirem~ms (Section 3 0). a review ot’exis~in8 programs
(Section 4 0), ~nd recognition ot’the need for specific program elements (Sectio~ 5 0), the
~’ollowing main areas of progr~n modification ~e identified Adequate ~ Authorit)r,
inforn~don Systems, Field Inspections, ~1 investisator Tmini~.

~.! Adequale Legal A~lhoril~,

To address the issues ot"adequate lepl authority" a �onsult~m (or Ihe County Counsel) will be
retained on behaJlr oir the �o..permi,ee~ to conduct 8 thorough review otrexi~in$ city ~nd �ounty
ordirmnce$ and to develop a new model Water QuaJity Ordinm~e th~ fulfills st~e
requirements for effective control of discharge to the ~orm drain ~em. The ~chedul~ for
�ompletinB thi~ work is detailed in the Drainage ,~ M~

" lh’epm’e Request for Prol:O~$ (P,J~P) ~1 Scope orwork, com~ed O~oMr, 1992,

" Recommend �onsultt~ to complete study, Feb~Ja~ 1993.

" Consultant recommendaticms to �o-pennittees, December, 1993.

* Adoption ~J implementation by �o-permittees. December 1993.

in the interim ~ cities will be encourt&~ to Jdojx the exi~in8 Water PcdJution

6,2 Inrormatioa STstem8

Extensive public education efl’orts ~Jresdy ~cilitate public repo~in8 of’spills or impropor waste
disposal. DurinK 1992/93, creation of’a w~ter pollution teJephone "hot-line" will he undertake~ to
further promote public aWlre~esS End proa~Ml~ involvemem.

Develop, implement. ~�l advertise water pollution telephone "ho~Aine" - July ! 993
completion.

[nf’ormation that has been collected identi~ng .11 pertained disch~3es flora landfills, he,zm’dous
waste treatment, disposal, and recovery f’zcdities, and industriaJ fizcilities will be rJzzred so that
co-permittee responsibilities for inspection, monitonnB. ~nd controlling discharge pollutants my
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EXECLrTI~"E SI.r.~I.~IARY

This document was prepared to fialfill the �ommitment in the Orange County Drainage
.~lana8ement Plan (DABS), Sections ~ .~ 9 and ~ 2 10. ~,’luch requires that co-permittees establish
guidelines for the management ot’t’enilizers and pestJcides

The m~in ob.~ecti,,.e o~’these guidelines is to sa~’eguard to "the m,~imum e.~¢nt practicable"
unnecessan! discharges ot" fertilizers ~nd pesticides into surf’ace and groundwater systems ~:1 to
est:,blish safe ~,nd reasonable standards for handhng those materials The guidelines ~e ~ on
state and l’eder,zl laws, en~,~ronment,~ pohc~es and "best management practices" established by
various public and private agencies

The County ~nd n~ny of’the cities have ~lready been following many of’these guidelines.
However, through this document, it is envisaged that these practices will be ~�lopted by
County ~:1 ~1 o~’the �o-perm~ttee$ to establish a set ot’unilrorm stand~,’ds ~d procedur~t.

in addition to man~gemen! guidelines, this document ~lso includes a sunun~ of’the findin8~ of’
the June 2 t’e~ilizer ~1 pesticide survey, speci~ic~y outlining and �oml~rin$ different ~�~$ of’
the policies ~1 procedure| ot’the
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6 Storage f’acili~ies should be covered and have impermeable ~’oundations so that
0potential spills don’t have the opponumty to runoffinto surface v.ater or leach in¢o

L
groundwater systems

7 Fertilizers that may be camed by the w~nd should be s~ored    in a~as away ~rom
open loading spaces and entrances o~" storage warehouses.

8 Fertilizers should be securely cov~ed in the vehicle before being ~aken to applica/ion
sites so that none can sp, ll or fly out dunng transporL

29 Use slow release t’e~lilizer~ - such as water soluble nitrosen r~iszer~, �o,ted
~’erlilizers ~J fenilizm of iin~led solubilip/- wherever pos~bl¢ to reduce the chance~ or
leachinI.

2J Planning for Use o~ Fmilberl

, 2.3.1

Mo~I £enilizef~ m|vei qui¢ldy lhrouBh w~er Thai’ore, f.ertilb:m will leach       ¯¯       and pot~ntiaJly �onlamu~e .,.ou,.~ ........ " .... through

port n~emem technioue to det--.,:,-- ,,-- --,, .........

orBanizations in Southern orma trmt oner ~J testing and inaJy~8 for fertili,mr
To get | copy of that list, (::[,CA ~ be contacted at (916) 448-~22.. ira reliable soiJ

5

armly~ is no~ ~r.dy known, it ~ ~dv~able for public agencies to consult (::LCA and
~ a seec~J~ who r.an maxe r~ for fmilLser use.

2.3.2 ,’kopSc~ion P~

" fl~ vest--ira’s ~it~ ~o use fmili~r.

- the moun~ of nutrim~s ~ in ~he s~il. includin~ ~ fl~ m~ su~U be
from a pr~ous ~

- expeaed loss of’nutrients E’om the soil, ~1

" teml~a~ure a~ the time of’~pplicabon.
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2J 3 Timing

For vegetation with different gro.,’th patterns, l’erlilizer$ should be apphed ¯t different
times and in different qu¯ntitie~ The ~,eget¯tion being managed should be researched and
l’ertdizers applied only according to the recommended amounts and at the recommended
t~me intervals so that waste of t’ert,hzer and risk o~" water �on¯anon¯¯ion~ aze minimized
This research should be incorporated in ¯ recommendation t’rom a qualified specialist l’or
t’enilizer applications.

2.4 Application ~lethods ot Fertilize¯

Tl~s section details the most �orm¯on methods lror application of’¯fertilizers These are nut the
only acceptable methods of’fertdizer applicat,on Every application has its oum unkiue
circumstances and variables to �onsider A qualified t’ertilizer specialist should be consulted to
recommend the most appropriate application method.

2.4 ! B~�lin8 of Fmilizer

Probably the most common and sal’es~ application method, this involves physk:aJly
workin8 smaJI amounts of f’er~l~zer into the soil in a band beneath ~�l m~mnd the sides o~
¯ seed. it allows new roots to e~ciently use the nutr~nts and minimizes pmentiaJ nutrian~
loss to surf’ace runu~ However. g~v~n the labor mvoivecL baedin$ may not be practical
for mos~ pub~ agency t’ert~zer appl~cabons.

2.4.2 Foliar Fertilizaticm

This is fertilizer 8pplied in solution form that is 8bsorbed through legves and meres. The
method can reduce nutrient Jeachin8 into the soil when applied coryectJy and can be
performed at the same time as pesticide ¯ppiications to avoid sprtyin8 twice. In the latter
cas~, the guideiines for pesticide use must also apply.

:2.4.3 Brondcut Applicgtioe

By this method, dry or liquid fertilizer is uniformly spread over the soil surface. This is
often done mech~cally, ~n ex~nple being the "drop spreader," which is usuaUy an
reverted triangJe hopper. The simplest of mechanical applicators, the drop spf~der is
�ommoniy mounted on wheels and pushed by hand or pulled by vehick to drop fertilizer
out the bottom of the t~iansJe.

Other types of broadcast applicators include spray booms for liquid fertilizer or "spinning
disks" mounted on ¯ moving ve~cle that throw dry fertilizer into the air. It shouJd be
noted that these latter methods do not otter much control over fertilizer dri~ in adverse
weather conditions.
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2 4 4 Fen,gation 0

Although not likely to be used by public agencies for fendizer applications, this method is
Lcommon among Californian farmers ~ho ,ncorporate fe~slizers into irrigation water The

potentitJ for nutrient leaching uung th~s method, though, appears to be high.

2.$ Storage and Handling ot Ferilizers

2.5. I G~neral Description

When stored and htndled properly, fertilizers present no hazard to the users’ health. 2
Public employees responsible for storage and handling of fertilizers should be aware that
some fertilizers have properties that can result in dangerous chemical reactions ifmixed
with other substances or under unusual conditions For example, ammonium nitrate may
become explosive if it becomes n~xed in dsesel fuel, a dehumidifier may be necessary for
storage areas where sensitive fertiitzers are stored. Also, because most fertilizers tend
be corrosive, concrete structures are preferred for fertilizer morale facilities.

2.5.2 Dry Fmili~r

in morn cases, dry fmilizm ~.~ sffe to store, ummpon and hendle. However,
some .fertilizers have unique, potemi~lly �langerom properties, it is ~dvis~e ~or publk:

2~genc~es to consult a qualified fertilizer qxmalist for the sffest stor~e and Imndlin8
pm~m for ~

2.~.3 Liquid Fertilizer

of ........ ~ "" v ~.ur sxo .r~e ~ ~mndfing neeo to he aware of the spec~r,~;n qqu~o rertutze~ sn use, mcludm8 corrosivity and tolerable temperature and pressure
ranges. Protective equipment may be necessary for workers hendlin~ fmilizm such as
sulfuric or phosphoric acid. A qualified fertilizer specialist should be consulted for
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3.0 PESTICIDE MANAGEMENT

3. I Definition and Scope of Guiddines

Pest,cides are designed to kill or restnct the grov, lh o£plants and organisms, and thus, are
potentially dangerous chemicals Increas,n8 soent~fic concern [or their sate use and heighlened
public awareness of" heahh �oncerns has led Io more and more regulations in the United States at
both the state and federaJ level Pest,tide use by public a6epcies often involves applications to
keep flood control channels and roadv,.ays clear or to minimize heaJth and s~’cty hazards of’
disease-beanng rodents and insects .. any of these apphcatmns can drain imo slormwater basins
not controlled properly. ~Jthough sat’e~y �oncerns and the cost of’�ompl~nng w~th new
regulations have encouraged some public agencies to cul back on the use of’pesticides, use is s~iil
common, and their rnanlgem~tt is therefore essential

32. I State a~l FeclemJ Law

The Calif’omia Depenmen! of’Food and Agriculture and the federal Toxic Sube~,~
Control Act (TSCA) have se~ forth exlensive rules and regulations that mus~ be rn~ by
public agencies, At an absolute minimum, public agencies must comply with these laws o¢
be lubj~�~ tO the penalties deschbed in the

3.2.2 Chemical Labels and Materials Saf.cty Data Sheets (MSDS)

I. Without exception, chemical labels provided by the manufacturer ofeach pesticide
the first sour~ of’r~’.omme~lation~ ~I instructio~ for chemical use. ~ a
chemi¢~l is to be u~d by a work~, or a �ontractor of a public agct~y, the urn" t~aed~ to

As described in the Slate Code (3 CCP,, Ch. 2, Subch. I, An. 10), the label must appear
on Ihe immediate container of.the chemical and include, in prondnent, bold P/pc, the
appropriate wandng or caution s~tement according to its toxicipj �lassifieabon. ~a
chemicaJ is transf’en.ed to anoU~er �ontainer, a copy of’the label should be transf.en’ed with

Workers should never handle a container that doesn’t have a warning label aztachod, and
the supervisor in charge should be immediately advised of’the situation [f.a label is bedl~
damaged, it s~JJ be replaced by the supervisor.

2. Workers using pesticides shall have readily available the Matorials Skf.e~ Data Sheets
(?vISDS) for each che~caJ they are using AJthough the MSDS is a form that may va~ in
appeas~nee for different chemicaJs, the int’ormation is the same, u required by law.
Simi|ar to the chcmic~J labels, these sheets contain in~’ormation necessary to.handJ¢ each
chemicaJ s~’ely, ~d ~ workers sh~ll be f.amiliar ~th the im’o~.
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O
E,~SDS sheets include chemical identifications, hu.~dous ingredients, physical data. fire Tand explosion data. health heza~ds, reactivity data, spill or leak cleanup procedures,
speciJl protection and speci~J precautions.

3 2.3 General Recommendations

I Public agencies should maintain a complete list ot’~ll chemicals ~nd their uses.                   "J’-

2 Public aBencies should thoroughly investigate ~xl consider ~ll ~ltematives to pesticide

3. Workers sh~ll use pesticides only ~��ordin$ to label instru~om.

4. Work crews should brin8 to the work site only the ~mount ofchemicd to be used
during the application ~nd use only the minimum amount orthe chemic,~ that is necesM~.

:5. Workers should �onsider weather �ondition~ that could ~ff’ect ~pplication (for
example, they ~ouidn’t spray when winds ~re exceeding S mph, when rainin$ or when rlia
is likely).

6. Worke, ~ould consider ~rea drainage I~nen~ (Ex example, they ~ouldn’~

7. Worke, ~x~uld con~ider ~oi] �ondition~ bet’o~ koplyi~ pe~ickk$ (for example,
¯ ouldnl apply Io barn or eroded Found).

$. Worke~ ~h~ll triple-~nse empty pes~ide �om~inm bd’ore di~x)~l md u~ the
lel~over w~h u qx~y.

9. Worken should never dean or rinse pes~ide equipmem ~ld �onminen in ~he
of’~orm dr~in~

I0. Pesticides should only be ~orecl in m ~ cement Boon ~xl in m imu~ed
E’om temperature extmme~

] 1. Worker~ ~ ~cure chemicaLt ~�l equipmem du~n~ trxnsponation
tipping or excess,~rring in ¯ pm’t of’the vehicle �ompletely isolazed from people, food and
clothin&

12. Workers or their supen, bors should impect pes~ide equipment, s~or~,e
m~l transportation vehicles daily.

13. Public a~encics ~hould &lopt a plan t’or �le~ng w~h potential v.cklents before lhey

r-
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14 Workers should immediatel.v clean up any chemical spill according to label                     L
instructions and notify the appropriate supervisors ~nd agencies

Planning for the L’se of" Pesticides

3 3 I Selection of’Appropriate Pesticides

I Pesticides are to be us~l only Her recommendation E’om t state-licensed pest control
2advisor.
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ISOLATE the ~rea w,th fluorescent franc sat’cry cones, ropes or some olher
cordon,n8 device to be sure ~hat no one v, alks. ~anders or drives through ~he spill i L

CLlrA~ IJP the spill as best as possible t’ollo~,,mg label instructions and usin$ the
appropriate spill cleanup kut

EVALLTATE any damage that may ha,,’e occurred resulting fi’om the spill
(propen.v damage, health damage, equ,pment damage, etc ) and make notes on all

2
relevant det,,ls and circumstances before leaving the scene

il~RE:I,ARE A CO~I,LETE REI,ORT detailing Ihe incident immediately al~er
leaving the scene upon rettlming to the work place and submit it to the immediate

3.3.S Emergency Medical Car~

Accident situ,tioas requirin~ emergency medical care are likely to involve acute exposure
to potentially to~c chemicals. Instructions f.or handlin~ ~hes¢ exposures appear on
chemical label. Workers should:

I. Be ,ware of’the wmptom~ ot’~cute exposures f.or ea©h ©heroical ~ uml.

2

(,) lhe I,hel reconunendationl for deaJin~ with acute exposures and (b) the near¢~ !~ ""~ ~ .

~..1.6 Equipment and Equipment Maintenance

AJI equipment for the hendlinB of’pesticides should be inspected and cleaned by workm            ~.~before each use to entre that ~here are no problen~ that could lead to �,hemic~l lealct,
spigs or accidents dtu’in8 the day’s work (3 CCR, Ch. 3, Subch. 3, Art, 2),

3.3.7 Cm:~clw~er ~d Sur~ Water Protegtion

Similar to the discussion of’leaching in lrertilizer manaEement, the main f’ac~ors detenninini¯ e rate u which pesticides enter ~’oundwuter and surface wuer sy~ems are chemicaJ
mobility, solubility and persistence and the soil type. For example, potent~ly danBerous
chemicaJs ~re likely to have, high solubility and an extremedy long half’-lit’e, and they are
not likely to be easily absorbed into the soiJ. Therefore. chemicals th~ de~�)mpose rapidly
may be preferred. However. note that to choose a chernicaJ that may need to be applied
two or three times as often may not make sense ~om, transportation ~ applic~ion rise
standpoint.

-
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Because of’these factors, resardless of’~he category of’chemicals bein~ used, pesticide
advisors should periodically test the sod ~’or �ompat~bihty w~th spec~� chenucals bet’ore
recornmendin8 pesticides for a specific area

Furthermore, because the elTect ot’these uses is not al~,’ays immediately apparent, public
agencies should periodically test areas that could be particularly vulnerable to
contamination or deterioration The results ot’these tests should be kept on public record

3,,1 Applicalion ol’ Peslicides

:3.4. I Supervision

I. In cases where supervision o(’pesticide ,~pplications is required by the State Code,
supervision must be handled by a state-licensed or certified pesticide applicator For all
other pesticides applications, supervision may be handled by workers with equivalent
training.

2. Public agencies that contract for pesticide applications should periodically inspect
contracted work crews to be cerlain that contractors are foilowinB proper
guidelines. Public agencies handling their own applications should likewise inspect
own work �~,ws on a reguliu" basis to ensure that sa~’ety s~andsrds are being met

3.4.2 Proper Techniques

the right chemical is heine used for th~ right jo~ be£ore applyin&

2. To prevent potentially harn~l runotT, only the absolute minimum amount ot’pesticides
should be used to ensure velletation saf.ety.

3. Recommendstions for best v~.ather �onditions to pre~nt pesti~le sprsy drift ~
outlined in the State Code, Chapter 2, Subehapter 4, Article 2.

3.4.3 User Sa£e~j and Prot~�~on

1. Public asencies shall have on hand equipment f.or application of’pesticides im:iudin8
eye protection, gloves, respiratory gear and impervious ~ull-body, chem~ca~ resistant
ciothin8 when called t’or by the chemical label.

2. Even when wearin8 respiratory 8ear or masks, when dealing with sprsy spplicstions of’
pesticides, workers should avoid directly inhaling in the spray mist.

3. Workers should avoid working alone, especially st

4. Workers should clean equipment, clothing and self’thoroughly aflu" each application.



5 State Jaws regarding re.~nt~ into fields that have recently been treated with pesticides
shall be followed (3 CC’R, Ch J, Subch 3, Asl 3)

6 Public agencies are responsible for knov.~ng and informing workers about the ~ecific
pesticides being used including how th~ are properly handled, the dangers involved ~d
the proper traimng and sa~e~y procedures.

"; Public agencies are responsible for keeping updated records ~nd a complete lis~ of’the
pesticides being used in their jurisdiction Th~s should include the chemicals, amount in
storage, amount of app!ications, dates and location of applications ~d pests controlled
with each application.

$ Public age~ies shall ke~ all relevant label ~1 MSD$ in/’ormadon for each chemic~
updated and readily available at ~11 times Io workers handling I~ marcels.

,1,5 $1or~|e, Dbpo~l and Tnmsp~.~ll~

|
3.S. I Prop~

ventnlat0on AJso st,, ........ ,- ...... , .bey.should ~ve ¯ ..c~ent Boor and $ood
be securely locked a~ all times when not in use.

I

I. Workere ~haJl make certain that chendc~ �on~ne~ ~re triple-rinsed before di~oo~ (:~

3, Worker~ should use le~ over rinse water ~s ~ly.
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O
4 Public asencies should ensure that surplus or out-of-date chemicals are gi\’en to a T
licensed hazardous w~ste h~uler t’or d,sposa} L
3 5 3 Sale Transportation ~ethods

I. get’ore transponin8 pesticides, workers shall ensure that all pesticide containers are
tightly sealed and secured ~rom t,pping or excess jan’ing (3 CCR, Ch. 3, Subch. 2, An, 4)

2. Transportation �omp~nments on vehicles shall be isolated E’om the compartment 9
carrying people, trood snd clothing and should be securely locked (3 CCK, CE. 3, Subch.
2,, An. 4).

3. Workers should transport only the amount or’pesticide neecl~l for the day to the site.

4. Workers should be certain that the appropriate chemical labels and MSDS sheets, ¯
spill cleanup kit, the location ot’emergency medical care and a firs~ aid kit are always
brought alon8 when transponin8 pesticides.

S. Public agencies ~ould encourage all vehicles used For Ixmicide transpor~tion to
include radio communications t’or �ontacting help in cue ot’a ~oill o~ ~ome other
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APPE~DLX I
Annual Pr~$ress Report for Fertilizer and Pesticide Nlanl|ement

Pursuant to the Drainage ,~rea .%lanagement Plan (DA.\t~). a report must be �ompleted annually
by July ] I on �o-pern~ttee prosress to~,rard Implementazeon ofa t’endizer and pes~:cide
management plan Subsequently, tl~s information wdl be included in the DA,~,(P Progress Report
which is required under the co-pemutte~s’ ~’PDES permits and is due to the Regional Water
Ouality Control Boards annually by July 31 The report will also include a Fmilizer
Pesticides l~se Summ~y Chart s~l~r to the one lround in Al~achmen! I.

As lead agency for ~he co-permittees, the County is responsible for comple~inB the pro8ress report
on the DAJ~P, and, therefore. ~ch co-permittee must submit the attached ~,mua] progress report
penainin8 Io the implementation ot’the f’endizer and pesticide management ~uidelines by June

2
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ANNUAL PROGRESS REPORT
FOR FERTILIZER AND PESTICIDE MANAGEMENT

Ci¢).. of

Eertilizer ,~anaeerne~
Were any soils in your jurisdiction ~¢sted t’or compa~ibilily wilh the lrertilizers bein~ used
(Section 2 3 I)’~

Yes --.--. No ---..-Was ¯ qualified t’er~ilizer speci~iisl ¢onsuked reBardinB.

,~ f’enilizer ~pplicmion rates or timinE (Sections 2.3 2 and

B ~ora$e of’ f’enilizers (Section 2.5)’~ Ye~ ----- No ----.

12. handlinS ot’fenilize~ (Section 2 ~)’~ Yes ..___ No -.---

Yes.._._ No --.-..
Were orBani� or dow relea~ fenilizet~ u~’d to a Brewer extent then in previou~
(Section 2.2.2)?

Yes     No

Wu it necess~s, ~o up~ade fmilizer ~or~e t’~.ilk~ to meet ~e recommend~ion~
Fmiliz~ M~n~emem Guideline~ (Secdon 2.2.2)?        Yes ...__ No

I-~ve you had any reporled ~l%lls of I’e~ilizers in your juri~licdon in the t~t

Yes _.__. No --.--.
~..)~,, ple~e expl~n, the circumstances and ~he steps taken to
(enacn ¯ separate ~ if necessav/, or ¯ copy of the incident midge ~he

Please ~ ¯ complete list ot’d~e feni~.ers used in your jurisdiction in ~he I~t ye~’, and
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Fertilizer/Pesticide Progress Repm.t
rage 2

Pesticide ~ana=emenj
Have all of’your pest control personnel (applicators) obtained Oualified Applicators
Licenses fi’om the state’~

If’no, have they compleled lhe County’s equivalent training prosrlm (Section .1.3

Did you test any soils for �oml~ibili~/with pesticides in the last year (Section 3.3 7)’~
Yes .----- No -----

3 Were the recommended inspections conducted, as referenced in the Pesticide Mmusement
: 8uideline$, for the t’ollowinj:

I A. inspection of’pesticide 8pplication equipment (Section 3.3,6)?

i
B. inspection ofcomr~�~ed and/or in-house pest control crews (Sectioe 3.4. I’~-,

Ye~ NoC. inspection of’pesticide stor~e t’scilities (Section 3.5)? --"-" -----"

Yes....._ No

Pe~icide M~na~ement PmSmm?

A. tmasponstion of’pe~cides (Section 3.5)?

B. disposel of’pesticides (Section 3.5)? Yes ~ No .----

5. In the course of’the 18st yesr, to how many ~cres of’lsnd did your,iumdictio~ ~
pes~ides?

Yes ~ No ~
If’yes, pletse explt~n the �~~ and the steps taken to miti81te the situation

7. Pletse subn~t t complete list of’the pesticides you lure used in the 18st ye~, notin8 any
chanses in the list ~rom the previous ye~ (indicate which peszicides contain restricted or
Catesory One chemicaJs).
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1.0 LNTRODL’C’rlON

This Appendix was prepared by the ,~ew Development/Construction Task Force
�omprising County, City. Building Industry Association, Association o~" General Contractors, and
Civil Engineers & Land Surveyors o~’Cal,~:orma representat0ves with additional input 6"ore the
Food Sanitation Advisory Coz;ncil. Sanitation D=smcts, and th~ Western Slates Petroleum
Association In accordance ~,ith Sections 7 5 and 8 6of’the DAJV[P it was reviewed by the
Techrucal Advisory Committee (TAC) and submitted t’or Co-permittee implement¯lion. Section
I.4 o~" the DA.~,I]), in discussing Best 5[ana~;ement Practices (Bh,[P$) t’or e~szzng developed areas

and areas of’new development, states that "The co-perrmttee$ v, ill consider such options and will
conduct public discussions to heat the views o~" various members of’the community." The
composition o~’the Task Force and the review process reflects such an approach.

The ob.iective in preparing this Appendix was to idemiF! relatively small.scale developmem
source pollutant prevention and treatment measures that could be incorporated into new
development. The New Development/COnslruction Task Force was idemit;ed in the DAM~ as
prosram guidance body to recommend wl~ch B,’vtPs should be required as standard practice (and
when), and which should be viewed as solutions applicable only to speciaJ waler qu~lip/
problems, on ¯ ease by case

The Dram¯Be Area Mana~emem Plan does not speciF/¯ minimum development
considered for BM:P appi~azions, nor does it specie/which land uses should receiv~ ~be mo~
attention, in Beneral, B]V[Ps are required on ¯ wide vanety of" land uses, bolh re~dentill
non-residentiaL BM]>s should aJso be required on accessory uses of’concern (such as outdoor
mmem equipmem storage,  e � equipmem  ing and ,e ce) and c.main
iX~mi,~Jy hish polluting) uses such as golf" courses and plant IlUllel~e8.

2.0 i~GUI.ATORY I~QUIP~M~..NT~

Orange Counp/s municipaJ NPDES permitz require:

"AU new developmems and odszing facilities with siSni6cant redevelopment, in’eape~ve
of’size, mus~ develop individuaJ, �ompreheauve, long-term post �onsmacdon storm
rnan~ement pla.,u, incorporating su’ucturaJ and non-strucnu’al BIV~P$’; and

"AJI indusuial/�ommerciaJ construction ope~tions that result in ¯ di~ of’one
or more of’totaJ land urea (or sin¯tier parcel of’ land which is pan of’¯ large �onunon
development) and residential construction sites that result in ¯ dis¯tub¯rice of’five ac~es or
more of" totaJ land area (or smalJer parcel of" land which is pan of’¯ lapser common
development) shelJ be required to develop and implement BIV[Ps," (Order 90-71,
18 and

The requirement for storm water quality nmnagement appfies equaJly to private and public
projectx
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.1.0 B.~fP SELECTION

C’andidate non-point source (~,’PS) control measures have been selected fi’om review o~r technical
hterature, review o/exJstjng ,%’PS control programs, and input ~’om consuliing firms and
mumcipaiities already im,olved m ~’PS control program implementation As required by terms of’
Orange County’s mun|cipal N1)DES permits, �onsideration was given

Structursl Controls: First flush diversion, detention/retention basins, infiltration
trenches/basins, porous pavement, oiL/Brease separators, grass swales, swirl concentrators, and
engineenn8 and design modil~cation of existing structures.

Non-structurtJ Controls Programs to educate the public on proper disposal of’
hu.ardous/toxic wastes, res3~latory approaches, street sweeping ~nd facility maintenance, and
detection ~�l elimination of’illicit connections and illegal dumpinI.

Each new development will be required to implement appropriate non-structural BI~[PI in
keeping with the size ~J type of’development, to mimmize the introduction of’pollutants into the
drainlBe system,

Each new development will also be required to implement appropriate "routine" structural BMPI
in keepin8 with the size mJ P/pe of’development "Routine" s~ructuraJ BIvfP’s ~re economJr~
prscticable, small scale-measures which can be f’e~sibly applied at the smallest unit of’
devdopmant.

¯ A wide variety of’documents horn other jurisdictio~u, includin8 the State BI~[P Manuals, as well
as 8 number of’ new development BM~ plans approved in the unincorporated 8re8 (plus ¯ number
in (:ities) have been reviewed. The measures identified in Tables I and :2 ~re to be deemed
"standtrd practice" to be required oft oew developmants, u

Later, "special" structural B54Ps may be installed to addre, specific water quaJity probleeu
identified in the watershed planning process. "$poci~l" s~ructural BlVa>s are engineered facilities
designed to address spociBc pollutant problems identified in the watershed planning proce~
runofT men¯sement plan, CEQA process, or s~miitr watershed planning. Thus, the~e will be the

3.1 Non-m’uctursl Measures

HI. Education fi)r Pmpe~, Owners, Tenants and Occul~nts. For developmems with no
Properp/Ownm Association (POA)’ or with POAs ofless than fifty (S0) dwelling units,
practical int’orrnation materials will be provided to the ~ residents/occupants/tenants

~ The term "Property Owners’ Association" or POA as used he’ein meam ¯ nonprolit
corporation or unincorporated |L~sociation created for the purpose oi" mana&ing ¯ commoe
interest development [fi’om CalLrornia Civil Code Sac.
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general 8ood housekeepin8 practices that �omnbute to protection ot’s~orm water quality
initially these materials will be provided by the developer There,~te~ such materials w~il
be av,,iable through the co-permmees’ education program Different n~tenals for
residential, office commerc,al, retail commercial, vetucle-related commercial.
industrial uses -,ill be involved

For developments with a POA and residential projects of’more than fifty (SO) dweilia
units, project conditions of’approvaJ wall require that the POA provide environmefzzll
awareness education matenalm made available by the mumcipalities, to all ~
periodically Among other things, them materials ~II descnbe the use of’chemicals
(including household type) that should be lirmted to the property, with no discherle of’
specii=ied wastes via hosing or other direct dis4:har~e to ~Jlters, Calch basins and slorm
drains.

N2, Activity Re~trictions. l£a POA is formed, conditions, �ovenants, and restrictions zKall be
prepered by Ibe developer for the purpose oi" sur1"ac~ water quality proleoion,
AJlernativ~ly, um reslnctions may be developed by a buildin80l~lor llvoulK
lern~ elc,

Common Area LaodSCal~ K4ax~ement. On--: .....
ll~znu mmnlel1111ce �O41Zillelll with Cwat~ ~ons~rvalzon Rezoluuon or city equivaienl, pluz IPenilizer z~d z     ounl~

�onmzlenl with Counly M",,-+,en~n. ," ............ p~l’�+d~ ~

N4. BM:P K4ainzen~n~e. Identi6calion ol’rezpo~bility for imel~m~mu,~,., .,~P

NS, Title 22 CCR Compliance. Compliance with Title 22 olPzKe Cali£orn~ Code oi’

olpSlale. + , ,+ +,-m~z ey ~.ounp/~nvu’onmen~ Health on

l)rOl)~l~l. II+ -mtwzn~u Wlll~ to puolm

N’J’. Spill Contingency Plan. Prepared by building operator l’or use by q)eci6ed ~
buildin~ or mite occul:~ncies (County Environmental Health has provided I~ to County
Buildin~ Pl~n Check, ~ zn example), and which mm~laxes stockpiJing o£�leanup
materials, notification of’responsible ~enc+e~, disposai oPcleanup materials,
document¯lion, elc.

N8. Under~’ound Stor~e Tank Compliance. Compliance with State regulations dealin~ with
under~round storage tznkx, enforced by County £nvironmen~ Heath on behal~ol’Stale.
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N9 Hazardous Maten,ds Disclosure Compliance - Compli~x:e w~th County and comparable

L
City ordinances typically enforced by respective fire protection agency.

N I0 Uni~’orm Fire Code Implementation. Compliance with Article ~0 of’the Un~f’orm Fire
Code en/orced by fire protection agency

N I I Common Area Litter Control. For developments with POAs. the POA will be required Io
implement trash m~nagement and hirer contro] procedures in the common ~reas mined at

2
reducing pollution o~’drainaBe water The Associations may. contract with their land~.ape
maintenance firms to pro~,~de th~s service dunnB regularly ~heduled maintenance, which
should consist o~’litter patrol, emptyin~ o~’trash receptacles in common ~reas, and noting
trash disposal violatioas by homeowners or businesses and reporting the violations to the
Association t’or inves~ipuo~

N I2 Employee Tr-~ning. Education pro~’~m (see N I) u it would apply to ~uture

-,~ ~a ~.un~ruc;eO Ior In ul~ihed use�omnutmem on beWail’of" POA to IXq~r~.

NI3. _H ~o~u~ek .e.eping orLoMin~ Docks. Loading docks l’or ~rocery, drug ~d discoum
~ w,~eho~, se ~ ~ ~ indus~n-~ loading do~ks must be kept in ¯ clean ~d

2orderly �onaition through a r~lar pro~,~n o~’sweeping ~d litt~ control ~d immed~e
cleanup orspiils and brokm

; . __,_ ~-~_ -~.n~Se ~em~. requ,re the A.uociat,on to h~ve priv~ely owned catch
~a~hl~"~y~,. u neces,w)r, r.J~aned pnor 1o the ~Orm ~.a~on, no il,=r [hart ~ ’$~h

N I.q. Street Sweeping Private Streets and Parking Lots. For developmems with PC)As and
phvately owned streets m~d parking lots, require the streets and pro’king lots be swept
prior to the storm season, no ~er th~ October I Sth each yeax.

-~’em Sol ....,,~,-_,~,,___u~ w4 m soaps or aetergents and d,~J~Bed to tSe storm drain

~i~
-, .... ,-,-,u~asers may be used on a spot bas~s 5ut must be wiped ofrbef’ore
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B. Where stea~n cleaning occurs, provide wash racks ts in STA. or ttructur~ly T
contain (w~th ¯ cove, for run events) runoff" from ~uch tr~u on site for
commercial waste removal.

C.    Where wet mater~ processing occurs (eg. electroplatin$), tocondary
cont~nnltllt ttructures(not double �onta, incrs) shall be provided to hold spills ,~.
resulting fi’om ¯ccidems, leaking rinks or equipmem, or any other unplanned
releases (’Note: lt’these tre plumbed to the sanittry sewer, the structures a~l
plumbin8 shtii be in accordance with Attachment B tad with the prior approval of
the sewering agency). Alto see HI0.

D. Where vehicle repair/maintenance occurs, impermeable beirut, drop inlets, trench
~atch btsins, or ove~iow containment ttruct’ures shall be provided tround repair
bays to prevent spilled materials and wu~lown watch from enttti~ the ttonn

S$ Outdoor Storage - Where ¯ plea ofdevelo~ contemplates or buiklinI plato
incorporate outdoor containers for ~ fuel& mlvents, coolant& w~tet, and other
chemicals, there thall be protected by secondary co~ ~ (not double ~
containers). Also lee NI0. For outdoor vehicle tnd equipment talv~e ysrd$, and outdoor

$9. Motor Fuel Concrete Dispen~ng Areas. Ainu used for fuel distrains thall be paved
~th concrete (no us~ ofuph~0. Concrete ~’~ac~$ to extmcl 6 1/2’ from the �om~
each fuel d~spem~ in ~ny dkect~on. This distance may be reduced to OR the max~um
length thin the fuel diq~ns~ ho~e ~nd nozzle us~nbly my be opemed in ~/�l~ction
plus one (1) fore. In ~dd~on, the fuel d~spens~g ~r~ ~U be ~r~ded ~1 �omuucted so
~ to prevent dr~n~e Bow e~the~ through or 6~)m the fuel d~spem~ ~en (also ~ee S! 1.).

Motor Fuel ~.s~n$ ~ C~nopy - ~ motor ~ concrete d~q~ensin$ m ~m to
h~ve ¯ canopy structure for weathe~ prmec~on, ext~d~n$ ove~ the minor ~ cooc~
fuel d~)ens~ng ~’ea ,-deSned in No. 9.

dispens~ L, tt will he sr-.ded ~ �otmructed so u to drain to en undet3round ~1
sump/tL~ equip~ with ¯ shut-off vt~ that eaa stop t~ furt~ ~ ot’stomtwtt~
or spiii~�l materi~ th=reftom into fit= strmt or storm drain W=tm. Spi~ will be
m~sze~y cleaned up ~’.cordin$ to Sp0] CoatinZes~ P~

SI2. Enersy l:Hssipa~.s.F.ner~ dissipaxers zre to be instz/led st the outlets of.new aorm
ch-akzs which emer unl~d chznneis, in zccordmzce with zpplicable z~,ncy specificadom.

S I ]. Cazch Basin Stenciling - Pkrase "No I)umpinS - Drains to Ocean" or equslly
pl~a.se to be sz=n~.-~led on cztch b4.sins to al=n the public to the destinsdon of’~
dischm’sed into szormwa~er. U"
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St4 Diversion of LoadinR Dock Drainage. Below grade Ioadin8 docks #’or 8rocery stores and
warehouseydismbutlon centers ofhesh food ~tems wdl dr~n throush water quality ¯Jets
(~see $16 ). or to an engineered ir~ltratlon s)stem, or an equally etfective alternative.

S I S |nJet trash racks. Where appropnate to reduce intake and transport through the s~orm
drain system o#.large tloatable debris, trash racks shall be provided where drain~Se from
open areas enters storm drains (County Et~IA Standard Plan 130~ & 1327. CasT¯as
Standard Plan D96 & D98-C, or City equivalent)

S 16 Wster Quality InJets. Water Quality lnJets designed to remove free phase liquid
petroleum compounds, grease, floatable debns, and settle¯hie solids �,ln he used in the
#.ollowini) applications: $6, $$, $14

4.0 CONSTRUCTION REGULATORY REQUIREMENTS

The municipal NPDES Ix’rmits state that .. "indus¯¯l/commercial construction operations th~
resull in | disturbance olrone acre or more o#’tolal land 14"�a.~ and residential ¢onslru~ion sile~
that result in the disturbance o#.l~ve acres or more...shaJI be required Io develop ~d implement
BIk(Ps...to �omrol erosion and siltation and costa¯muted runolT from the construction

Construction activities dislurbing t~ve ~ or more o#’land will he required to comply with ¯
lleneral Consiruction NPDES Storm Water Permit from the State W¯ler Resourees Control
Board The foilowin8 ia therel’ore required u a result of the wordinI o#’the NPDES permits and
~oplies only to commer~-I/inclu|tr~l operations dis~urbinl I~d ~ olrone Io five ~.

Co-permittees shell ensure that the #’ollowin$ requirement~ are deigned on permit plm~ cov~

Construction sites shell be n~nt~ined in such m r,~Mition that m~ anticipated m~orm do~
not cam/wutes or poilutmmm off.the si~e.

Discharies ofrnateriml other tl~n =or¯water art allowed onJy when he�essay/
performance and �ompletion ot’coimruciion prm~l~,s and where they do no~: cause or
�onmbute to m violation of’any water quality stands~d; cause or threalen to rime
pollution, �ontmmb~tion, or nuisance; or contain a hazurdou~ sub,trance in ¯ qu~nlity
reportable under Federal Regulations 40 CFR Parts 117 and 302.

Potential pollutanu include but are not limited to: solid or liquid che~cal spiUs;
from p~nts, st~ins, sealants, ~Jues, limes, peszicides, herbicides, wood preservmiives
solvents; asbestos fibers, p~int flakes or stucco frusments; fuels, oils, lubr~ca,,~$, and
hydrauli�, radiator or bat~ery fluids; ferlilizers, vehk:ie,/equipm~t vv~sh water ~nd ~
w~sh water, concrete, deter~ent or floatable was~es; wm~es from any enEine/equipment
sleam �lean, nil or chemic~J del~reasms; and superchJorinated potable water line flushin~s.
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Durin8 construction, disposal o~" such materials should o~:�~r in a N>ecif~ed and controlled "r
temporary a~ea on-s~te, ph.vs~cally separated from potent,al storm water run-off, v.~th
ultimate disposaJ in accordance ~,~zh local, state and ~’ederai requirements

2 Dewatering of’contaminated groundwaler, or discharging contaminated soils via surface
erosion is prohibited Dewa~ennl; of’non-contarmnated groundwater requires ¯ National "/
Pollutant Dis4:harse Elimination System Permit h’om the respective State R, esion~ Wmer
Quality Control Board

~

~.0 D£VELOF,’H£NT I*i.,ANN~IG

~tur~cipal Storm Water Permit compliance requires tha~ storm water quality rn~n~semem
considered durin8 a project’s pl~nnin8 phase, implemented �lurin~ construction, and ultimately
maintained for the lil’e oi" the project In addition, the program must be edopted and uniformly
implemented by all mumcipuJizies.

Applyin8 thiz concep{ to new development, it i$ intended that each new development wig
incorporate the approved pro~m ot B]~[Ps to minimize the ~zmount or" pollution enterinl the
drain¯S� system

St~Klard Conditions ot Approval were developed to be implemented countywide to
uz~ areu of’concern The requirement for ¯ post-construction storm water quality man~mnem
plan will be q)~i6ed in each r,O-lX’r~ttee’s st~xlard �ondibonz otapproval. Thee ¢onditionl
will acquire project proponents to submit ~’or approval ¯ proposal identiF/in~ the
be incoqx)ratnd into the project to control non-point source pollutants

Each municipality will require BlVl]~s for specified new developmem through
The typical process iz outlined u

!. The present municipal procedure for approval
be modi6ed to include incorporation o~’the BIV[Ps listed in Tables i and 2, u q~diceble.

2. Municipalities will maJ~e this Appendix, det~lin8 implementaxion oI’BIV[Pz, ¯vlil~bl¢ to
applicants through the penniztinl~ process. Applicants will be in/ormed

point orp  orzbese requiremen.,

3. Applicants wig be required to subn~t ¯ Water Quality Manasement Plan (WQM]
appropri-*e discretionary and mirdsterial permit issuance levels. The Plan sh~ include ¯
description of’the project and an outline of’which B]Vl])s apply to the project pursuant to
this Appendix. A sample Plan outline is provided in Atzachmem C. The Plan shall also
include ¯ Iocaxion map and ¯ project map identi~/in~ storm �lr~n ~’acilities m~l receivin~
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~s increasing detail concerning the nature ot’specifc uses within the pro.~ec~ becomes
available, the WQ.~p shall be re~ned

4 Upon review or~he WQM]), each municipality will require project incorporation
identifed routine structural and non-structural

GE~’ER-a,L CONDITIONS to be applied by municipalities

Upon discr~ionary actions that include a precise plan of’development:

I. Prior to issuance of’building permits, permit applicant shall submit for approval of’
City/EM~, Official(s), a water quality management plan (WQMP) specifically identi~ng
Best Management Practices (BMPs) that will be used on site to control predictable
pollutant run-o~

This WQM~ s~ll identi~y the: structural and non-structure/n~asures specified in
Appendix detailing implementation orBM~s whenever they ~e applicabla to the project
(when the project hu a below ~ade londin8 dock, f’or example); the
lonE-lerm mwnten~x:e responsibilities/.,,~n--- .,- .... "Bnmem o~’
rn~ntenance usocmion, lessee, e~� ), ~nd, shall rel’er~- --- ,~._.,_l~d... ,    .

,~,,~ u~ ~ur, auon(s) ol s~ruclurll

Upon Subdivisions of’Land:

........ ~�;-u- ~.~ m~mm~s me appuc~ion ~na incorlx)mion of’ he,.
M ement PI .... ountyw~de NPDES I:~m Appendix �lelaihng unplernemmion ol’BlVl~s noc dependent
l~�l uses, [or ~ or Ci~,/EMA Offici~

Upon projects whose discre6on~y or ~’eding or surrace minin~ or bbi
paving approval could result in ~he su ,...4:.....~ ...... 8~. n8 ~nd de~ or

-rr-~ ~ .u.y ,nl~eme~te0 (for exlmple, a~ ~ or channe~ Ix~ I~ed~unproved in phues):

3. Prior to issu~n~ of’~’~ding or B~ubbing ~nd �learing or surface mining or l~vin~ pamits,
appEcam sheJl ob~in coverage under the NPDES $~ewide Lndustrial Stormv,~ter Permit
for Genera] Cormn~’~ion Activities ~rom the State W~er Resources Control Board.
Evidence this l~s been ~ sh~ be submitted to Ci~/EMA O~s).

.ad] three conditions also fiJnctionally apply to public pro~ecu where the ~ juriscEc~
lechnicagy chooses not to issue rorn~ permits to themselves or hired-�ontrlctors, but
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V
SPECIAL CO~’~DITIONS 0

To address unusual situations, particularly ,.hen in unantlc=pated element of land use or
L

~’~cupancy is proposed after a basic bmld,ng has already been completed, the County itselfapplies
~ recommends application of language s,m,lar to the following condition upon perm~! issuance
,.~.’~sions that invol~,.e projects constructed for an unspec=l~ed use

Prior to issuance of certificates of use and occupancy or building permits for individual
tenant improvements or construction permits for a tank or pipeline, uses ~tlll be

2
identified and, for ~m."cified uses, the applicant shill propose plans and mea~,ures for
chenucal man¯sement (including, but not limited to, stortge, emergency response
employee try,rung, spill contingencies and disposal) to the satisfaction of the I:N, LA
Official(s).

Chemical management plans sh~l be approved by the E~MA Ofcial(s)lnd other specified
agencies such ~s County Fire, the Health (:~re Agency, Ind lewermg agencies to ensure
implemem¯tion ofe~ch agency’s respective requirements. Further, ¯ copy of the q~x’oved
"Chemical Management Plans" shall he furnished to the EMA Building Ofci~l. prior to
the it=u~nce of~ny certificates ofu~e ~d oggul~gy,

(::ertif~lte~ or permits may he min~ste~tlly withheld if feature¯ needed to properly mmm~
chen~ic~a cam~t he incorporated imo ¯ previously completed buildin~ center, or

2complex..

r~ the County, the He.~th Care Agency Environment~ Heath m~d Fire Department ~ !~"
im~vided ¯ li~t of ~oecified u~oc~upanc~ of concern to Buildin~ Plan Check.

5&.l gDUC:ATIONAL PROGRAM FOR D£VELOP£RS AND CONTRAC’rOi~

The following defines the required educatio~l prowam for developer~ ~nd contrtctml per               ~
DAMP Section 7.3.

~ Apl~dix with its atxadunenu will �ontain the leg, at, glmit~suttive, md tedmical

~
mfmmation needed to acquaint developer1 and contrtctor$ with the NPDES progrmn. Orm~e ’
County developotl ~ contractotl have been implementing erosion control pllna for many yeara
md m’e faro¯lira, with that portion of the prow¯re. New requh’ements resulting f~om the NPDES           2

l’mmt ~nd the DAMP ~re �ont~ned hereto.

The Building Industry ~on and the Assoc~ted General Contragtotl have been laked to
a~ume responsibility for alerting their members ofthe information �ontained in this Appendix.
The Appendix text will be made ¯vai~bi¢ by the County and Cities u part of the devek)pment
~e,-iew process.

r
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ATTACHMENT A O

COUNTY SANITATION DISTRJCTS OF ORANGE COUNTY
L

Guidelines For Pres’enlin$ Sewer D~scharge Of Surface Runoff Through w~sh Pads

Au|us! 1992
Purpose And Scope

These guidelines ~re established pursuant to Section ~03 of’the Districts’ W~’tcwater Disclt~r~e
2Regulations ¢Ordinance) as amended February 7. 1992. Section 203 provides thet

No person shall discharge groundwater, su~ace runoff, or subsurface drainage to the
I~stncts’ sewerage £acdities except as provided hereto Pursuant to section 305. et seq.,
the Districts may approve the discherg¢ o£such water only when no ~ternate metho~ of"
disposal is reaso~bly available or to mitigate an env, ronmem~l mk or health Kurd.

cmmng tn~ ,.restricts sewer~ system through exposed ~-

; Appr.op.r~le .me~.rm must be taken to insure th~
does not en,-,. ,x. .......~u. ~ ar_ouna me wash i~d (e.g. parkin~ lot ,,~..~......,

drain; berming around the was~’-- + "~ v~-n ~-~a �o redire~ surface runoffto the stormpad; or Uend~ng ~round the wash p~d with gra~n~ overthe trench, and directing the ~oilected water to a s~onn dr~n in ac~.ordance with
stormwater d~sch~8e J’equfi~ntt

roo~mg w~J be required for t~J exposed wash pads wt~ have a tow ~ ex~eedin8 150
square feet. ~the rooi’s~rueture does not ~:Jude w~s, then the J~oPs overhsn8
extencl.~ n~n~un o£20 percent of’the roof’s h~ght. ~1 roo£dr~ns must be routed to a

Where r~ng of’exposed areas is inf’ea~ble or prohibited by JocaJ resulaUons’ the

Dist~¢~s may acc~,-pt the u~ of’an automated surf’ace runo~d~ve~on systel~ [Note:
Th~s d~vers~on ~stem will not s~bshtute ~’or ~ appr~p~tte m~sure~ ~ted 8hove ~or
s~£a~e ~nolT&om the exj~sed a~ea around the wash pad.] In ~ whe~-e a
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system is installed, only the first 0 1 inch of rainwater v.~ll be ~llowed to enter the sewer
After the first 0 1 inch of rain/all, excess rainv,ater must be divened to an appropriate
drainase system by use of’an automated divrs~on system The diversion system is sub)ect
to acceptance by the Distncts Manua] methods of’divers,on (e g manual pies,
removable plugs) ~re not acceptable Complines ~re responsible for n~in~ining the
automated diversion system in proper operating condition to ensure tl~t no exce~ ~i’ace

runoiTfi’om the ~ash pad is discharged to the ~wer                                          .~_

2
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i.0 INTRODUCTION O

This Appendix fulfils requirements of Section 8 6 2 o/.the Drama!~e .-~’ea ~fanagement Plan
L(D~\~P)/’or de~,eloping a public works construction storm water pollution prevention proErim Io

regulate public works construction The requirements ire modeled al~er the State General
Construction Activity Storm Water Permit Federi/and State regulations and related in/’orm~ion
are incorporated by ref~nce A storm water pollution control prosram will he implemented Io
reduce pollutants sn storm water run-offh’om construction s~tes to the maximum extent
practicable. This Appendix provides guidance to co-permsttccs/’or uni/’orm implementation or

2
N’PDES requirements and individuil �o-permittees will continue to retiin Ihe ability to add,
amend, or delete specific requirements to r¢fle~ loci/conditions.

2.0 REGULATORY REQUIREMENTS

This Appendix applies only to �o-permitlee public works construction projects Public works
construction projects shall comply w~th the State Gcmeral Conslruction Activity Storm Walet
Permit (Construction Permit) where epplicable. Co-I~.’rmittees awirdinB a public works
�onstruction contract shill submit a Nolice o/’ Intent (NOI) to the State Water Resources Coatrol
Board.

$.0 BEST MANAGEMENT PRACTICES FOR PUBLIC WORKS CONSTRUCTION

,3.1 Ge.erld CHterla 2

extent pricticable tE,{EP~ w~,-- ;~:,- : .... ~_ ~u....~n-.n._~_u_orm warn" run-onto Ih~ miximum,~ ,-,~r ~ o©nn~o in In~ NPDE$ permit iS" the maximum
I~a~,o,r., ~JnB Into ~.ount equitable �onsid~’~i,-,- ..r.._.__: .......... ’ _      .

¯ . . . . v,,,, v~.Tm~Mlg;, iOOlilVe, I/~
factors, ,nclud,nB but not hnu|~ to, f, ravw/ o/’ the problem, fiscal /.easibility, public
societal �oncern, ~nd solid beneEts."

~
,.

B~s selected a~e to be based on rationa~ criteria including magnitude and type o/.potentill
pollutants, water quality objectives o/’ receiving water bodies, and the principle o/’~P. As a
minimum, BIll) selection shall be consistent with the State Genial Construction Activity Storm
Water Pem~t. A BN’I:P list with �orreN)ondins ref~enc~ documents is provided for inform~ion

Figure ! S from APWA’$ Special Report No. 61 "Wat~ Quality: Urban gun-off. Solution¯o.

reproduced ~ Exhibit B. provides guidance on r~triction~ to BI~tP use.

Oth~" ~ource~ for BN[P$ are found in �o-pc~mittee’s approved ~dird plans and BMPs li~ted in
the State General Construction Activity Storm Water Permit and other Environmentl] Protection
Agency documents, Another reference on storm water retention for removal of pollutants otber
tl~n sediment is found in "~ethodolo~,y for Analy~s of]:~ention Ba~n$ for Control of Urban
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3.~ Sediment ~nd Erosion Comrol

Ordinances regulating sedimen~ and erosion control ~re f.ound u, ith mosl if.not all �o-permittees              L

in Ihe absence of.such ordinances, the County orOrange Grading and Excavation Code (Title ?.
Division I, Article 8 oflhe Codified Ordinances) and the County orOranse GradinS Manual
(Board of. Supet’,isors R~solut~on ,~o 81-1355) are considered as meetinS the sedin~nl and                 I
eros,on control r~ulrements Gradin.~; and excavation codes ol’eO-l~,rmitt~ts not inconsistem
~,’ith the County codes considenng local conditions, ~’e also �onsidered ¯s B~l])s meetins tl~

2
sedimenl ~nd ~rosion control r~uirements The State General Con~ruction Activity Storm Water
Permit B~s ~re also considered ¯s suitable for meeting the sediment and erosion control
r~luirements.

Where desilting is found to be required for sedim~t control, appropriate B,~IPs such as the
Oranl;e County Environmental ~lanasen~nt Asency Standard Plans 1326..PiI~ Entrance to Earth
Channel. ] 327-D~sil~ing Basin, 1325.$andbag Velocity Reducer. l:129.Street Desiltins Basin,
~nd l;~.~O-Temporary Dralr~ge Inlet (attached as Exhibit C) m’e considered as meetinS sediment
control requiren~nts $imil~r or equlval~n! sediment control B~,IPs of.other �o-permitm.,s, no(
inconsistent with the County Standard Plans, �ons~derinS local conditions, ~r~ also �onsider~l u
meetinS the sedin~nt control nxluirements.

3.I Public Worl~ Censtr~ctl~n Pra¢Ik’~

2_ Public works construction practices ~rom the lates~ edition of.’Standard Specifications for Public
Works Construction" (SSPWC) are considered u meeting the sediment, erosion, ~�l pollutant ....

"~ ~control requirements in the Mumcipal NPDES permits.

The folk)winS specific construction practices for public works construction ~,~ found in SSPWC S
Section 7. "Responsibilities of’the Contractor’, ~d will be f.ollowed by contractors workins for

o Cleanup ~xl Dust Control

Throughout all phases of’construction, includinS suspension of’work, ~cl until finll
~

’
acceptance of’ ~he pro.jec~, work si~e shall be kept clean and ~ horn rubbish m:l debris.
Dust nuisw.e will be abated by �leaning, sweepin8, and sprinklins with w~te~, or other              ~
means as necessary. "1"he use of’ water resultinS in mud on public streets will no! be
permitted as ¯ substitute for sweeping or other methods.

Where appropri~e ~d when required a selt’.loadinS motor sweeper with spray nozzles
will be used at lea.~ once ~ach working day to keep paved a~’eas accep{ably clean wherev~
construction, including restoration, is incomplete.

]V[ateri~Js and equipment shall be r~moved ~’om the site ~s soon as these are no Ionser
necessary; and upon completion of.the construction project, the site shall be cleared of
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I7
equipment, unused materials, and rubbish so ~s to present a clean and neat appearance

O
C~re shall be taken to pre~’ent spillage o~’eanh or construction materials olT~te AJ~v such

Lspillage shall be remo~.ed ~mmecl~atel.s. and the area cleaned

Sanitation

All enclosed toilets t’or the use or’employees at the construction site shall be maintained in
a neat and sanitary �ondition These t’acd~t,es shall comply ~th all applicable
ordinances, and regulations pertaining Io the public health and sanitation of dwellings and
camps

Sanitary sewage tlow sh~l nOl be inten’upled. Should Ihe Contractor disrupt existing
sewer t’acilit~es, sewage shaJl be conveyed in closed conduits and disposed of.in a sanitary
sewer system Sewage shall not be perrmtted Io tlow in Irenches or be covered by b~ckfill

Water Pollution Coalrol

.... .
~. ,.,- eum+, me operlllons shall be +cheduled ~o u 1o

minimize or avoid muddying ~ml silting ot’~id channels‘ drains‘ and Waler~. W~I~.
pollution control work shall consist ot’�onstructing necessary t’acililies when required IO
provide prevention, ¢onlrol, and ~lernenl ot’waler poilulion.

Drain~e Control

Drainage, within !nd Ihrough the work ~ w~ll be rna!ntain.ed. Temporm.y �lams of’.~ndbags ~sphall~¢ concrete, or other ~�~’pl~ble material wdl ’- "
oe usea to prote~ the work

Storage of’Equipmenl taxi I~laterials in Publk: $1reell

Construction materials sl~l not be stored in streets, roads, or hi w~ for
days I,fler unloldino All mat--’-~ ..... ~h ys Illore ~ $

~.    . ~,,,+~ ur =qu,prnent not installed or u~ed in tl~-,,un a aays aner unloading si~li be stored el--w’- ........ --..":."-’-""~"                     .
storage time.                          ++ here uruess ~umonzeo ~lditioa~!

Excavated n~..renal, .exc~,,pt tl~l which ~s ~.o be used ~s backfill in the ~djacenl t
not he stored In public streets, roads, or highways unless otherwise permitted. ~ ~
placing backfill, all excess rmuenal shall be removed immediately fi’om the

Special H~’dous Substances w~!
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~t¯ter~i usage shall be ¯ccompl,shed v.ith str+ct adherence to Calif.orni¯ Di~,ision of.
lndusmal Safety requirements and all manufacturers’ ~amings and ¯pphcation ,nstruct,ons
listed on the ~latenai Safety Data Sheet ~nd on the product conta,ner label

4.0    STOR.~I ~’ATER POLLt’TIO.~/PRJ~’E.~TIO.~ PLAN (SWPPP)

For public works construction a�tivities that result in a disturbance of.fve acres or more of.to~al
land are¯ (or ¯ smaller construction ~te which is p~J~ of.a larBer common project]. ¯ Storm Water
Pollution Pre~’ention Plan (S~PP) will be prepared and implemented The S~PP sh~l be
consistent with the State General Construction Activity Storm Water Permit and the provisions of.
this Chapter,

Public Works construction activities less than 5 acres are required by lhe DAM]) to comply with
appropriate pollution prevention control Prachces in accordance with the current edition
Standard Specifications f.or Public Works Construction, and the provisions of’this C’hal~er

$.0 ~IONITORING PROGRAm! AND RE:PORTING REQ[/IREMENTS

Public works construction activities requirins a SW’PPp will also require Preparation and
administration of.a storm water monitorins Prosram. The monitonns prod’am will be �onsistent
with the Slate General Construction Activity Storm Wa~er Permit.

Elch �o-permittee will be responsible for implementing these requiremems until con~Iruclion
~ctivi~ is complele.

For on~oin$ �onstruction ~ctivily i~volvin$ a change in owner~ip of.properly �ove~d by
Penni, ~ �o=permi;~ee will insure lh~ the new o~er implements the requireme~$ of~he
Section concurrent with the chenge of ownership.

&2 S|le Iml~ee~

The construction insl~ctor, ~companied by ~he �ontractor w~ll conduct inspections
construction site prior ;o lnti~ip~ed storm e~e~ts Ind ~er ~ctual storm events to ide~ti~ ~
contributing to a storm water discharge ~ated w~th construction activi~ and Io evalu~t¢
whether measures to reduce pollutant loadings idemifed in ;be SWPPP are adequate ~nd prop~
implemented in accordance wi~h the terms of.the Permi~ or ~bether additional control me,~sur~
are needed. A record of.the inspections w~ll include the date of.the inspe~ion, the indies)
who performed ~he inspection ~nd the

SJ Non-~ompliance Reporl|~l

Each co-permittee will nofi~ the appropriate Re~iona] Water Board if’compliance canno{ be
certified and/or if.there are other instances of.non-compliance The notifications will i.de~i~y
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o ,~onitorinE rtqu,ren~nts

o Review of’Storm Water Pollution Pr~’ention Plan                                             ~

E,~-IIBITS

A Best Management Practices ~d ~u~nt Re~e                                         ~

2B Co~n B~ R~t~cti~

C. ~ange C~nty En~mn~ntal Manage~nt A8~ SteWard ~s 1326, 1327, 132~, 1329,
~ 1330

EXHIBIT A

.
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(See r¢t’erences u! end orSetiien) ]BEST ~IANAGE,~IE,q;T PRAC’rlCES
I 2 $ 4

~O,~-STRL/CTL’RA L B~IPS
2

Illicit Conn~:don/Non-Stormwatcr DischarBe Elimination X X

Spill Prevention and Response X

Vehicle or Equipment Fuel!n8 X

Vehicle or Equipment Maintenance X

Vehicle or Equipment W~hin~ X

LoadinE/Unlo&lin8 Liquid M~ills X
2Cont-;ner storase of Liquids, Food W~sl~s X ~

Outside Storase of’Raw Materials, Products. By-Products X X .

Outside Manufacturin8 A~ivil~ X

Mineral Extraction and Process| X X ~:~
Sani~ion X X

Financial Bondins X ::~

x           9

STRUCTURAL B~PS - CONTRACTOR ACTIVITY

Equipmen! Fuelins X

Disposal of’C:ons~ruc!ion Debris X    X    X
EXHIBIT A
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O
(See r¢l’ertnces ~t end o1" Secllon)

LBE:ST MANAG£.~IrNT* PRAC’FIC£ I :2 3 4

o Sedimentstion/Desiiting Basin X X X

STRUCTURAL B.~IPS - LONG TERM POLLUTION CONTROl.

Infillralion X 2
Wet Pond X

Wet Vsult X

S~nd Filtration X

BiotSIters X

Multiple Systems X

Integration w~th DraJnase FscJJitJes X

Subsurface Drabu

J~pe SJope

~ Sprudm

o Enhanced A~r Pollution Comml X X

o ~ Process Wtstewmer Trettmem X

£M£RGING TECHNOLOGIES X

References
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V
EXHIBIT (~ O

£NVIRONMENTAL .~LANAGEMENT AGIrN~I~,                                                               L’

STANDARD PLANS

1326. Pipe Entrance to Earth Channel

! 327. Desilting B~sin

1325. Sandbag Velocity Reduc~

1329. Street Desiltins Basin. Vehicle Access Ramp

1330. Temporary Drainase Inlet

2

R0058637





VDid. You Know You May Need
0a Storm Water Permit?
L(whether or not you have materials that contact storm water)

What the Clean Water Act requires
in I972, the Federal Water Pollution Control Act
(also referred to as the Clean Water Act or CWA)
was amended to provide that the discharge of
pollutants to waters of the United States from
any point source is effectively prohibited, unless
the discharge is in compliance, with a NPDES
permit. The 1987 amendments to the CWA
established a framework for regulating munidpal
and industrial storm water discharges under the
NPDES program. On November 16, 1990, the
Federal Environmental Protection Agency (EPA)
published final regulations that establish
application requirements for storm water
permits. The regulations require specific

¯ categories of industrial facilities to obtain an
NPDE$ permit.

The regulations allow authorized states to is~ie
general permits or Individual permits. The State
Water Resources Control Board has elected to
issue a statewide 8eneraj permit that w~ll apply
to all dischargers, except those performing
construction activities. There is a separate
general permit for construction activities.

Coverage under the general permit requires that
d~

¯ Eliminate non-storm water
discharges (including illicit
connections) to stormwater
systems;

¯ Develop and implement a storm
water pollution prevention plan;
and,

¯ Monitor discharges to storm water
systems.
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Who must have a Permit
The permit extends to facilities described in
the categories below, whether the activity is
primary or auxiliary (a complete list of
facilities is shown on the back page).

¯ Facilities subject to storm water
effluent guidelines (40 CFR
Subchapter N);

¯ Manufacturing facilities;
s Mining and oil and gas facilities;
¯ Hazardous waste treatment,

storage, or disposal facilities;
s Landfills. land applications sites,

and open dumps that receive
industrial waste;

¯ Recycling facilities such as metal
scrap yards, battery reclaimers,
salvage yards, and automobile
yards;

¯ Steam electric generating
f.cilit~s;

¯ Transportation fadlities;
¯ Sewage treatment plants; and,
¯ Any facilities where materials

exposed to storm water.

Howto obtain Permit ~verase
To obtain authorization for continued and
future industrial storm w¯ter discharge,
owners, or operators when the owners do not
operate the facility, must submit a Notice of
Intent Form (NOI) to be covered by the Permit.
Certification of the NOI signifies that the
discharger intends to comply with the
provisions of the permit.

EPA’s regulations exclude dischargers covered
by ¯ general permit from submitting
individual permit applications. The NOI
requirements are intended to establish a
mechanism which can be used to obtain ¯ clear
accounting of the number of dischargers
complying with the permit, their identities, the
nature of operations at their facilities and the
location of such facilities. A $2.50 armu~l ~e is
required for coverage under the general
permit.
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’,’,’here to file for Permit coverage V
The NOI, accompanied by the annual fee, should

O
be sent to the following address:

State Water Resources Control Board LDivision of Water Quality
!~ Box 1977
Sacramento, CA 95812-1977
Attention: Storm Water Permit Section

The submittal of an NOI to the SWRCB is the 1
initial step in the permit application process. By

2submitting the NO|, you are committing to
several follow-up activities. These include
preparation of a Stormwater Pollution Prevention
Plan (SWPPP), establishment of an on-site
monitoring program, implementing Best
Management Practices (BMP’s) and record
retention/reporting activities.

Facilities that discharge industrial storm water
and do not obtain coverage under this Permit or
by an individual permit will be in violation of the
Clean Water Act and the California Water Code.

the State or Re&,ional Boards, EPA or by private

When to file for Permit coverage
A completed NO! must be flied no earlier than
January 1S, 1992 and no tater than March
1992. Fadllt~es beginning operations after March
30 must submit an NO! 30 days prior to the
beginnins of operations.

Who to call for more information
The State Water Resources Control Board Water
Quality Order No. 91-13-DWQ, "Waste Discharge
Requirements for Discharges of Storm Water

8 ’
Associated with Industrial Activities Excluding
Construction Activities," plus ¯ related fact sheet
and NOI, can be obtained by calling Jesse M.
916/657-0756; Archie Mathews, 916/657-1110;

o~,,~. Don Perrin, 916/657-1288; or Leo Cosentini,
916/657-1009. State Board staff can also answer

~ any questions you may have regarding the Permit.

.~~,~

This newsJetter ~IS ~n prepared by the Orange County Storm Watey P~m,a
/~.’..~ �ooperative project of the Orange County Flood Control District, th~ Count,/of Orange

_~
tss~-

and its incor1~rated cities, in cornpliance with its rnunRipaJ NPDE~
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"t:::FR r~fers to the Code of Federal Re~lai~ns available at major librm’ies. SIC: code deSC~l~ons am in the S~ndard
Indust~a! Oassification Manual prepared by [he Executive office of the Presidenl. Office o~ Mana~,men~ and Bud~q,
available at most libraries,

- FPRINTED ON RECYCI.EO
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ORANGE C’OUNT~’ NPDES STORMWATER PROGRAM O

L

2

ILECONNAJSSANCE SURVEY: FIELD INSPECTION AND DOCUIV~NTATION MANUAL

PROCEDI.flLES FOR IDENTIFYING ll.LEGAL DISCHARGES AND ILLICIT
CONNECTIONS TO "IRE STORM DRAJN SYSTEM

JANU/LRy 3 I. 1991

2
Submitted eo the S~ Diego ~d S~n~

Regio~l W~e~ Qu~li~y Control Bo~rd~
in Compliance wi~h NPDES S~ormwater Ind Urb~ Runoff’Permits

~8 0105740 ~Jd C~ 8000180

A COOPERATIVE PROJECT BETWEEN THE COUNTY OF ORANGE, THE
ORANGE (~OUNTY FLOOD (~ONTROL DISTRJt_’r AND ITS TWF..NT~oNIN~

INCORPORATED CITIES
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I 0 INTRODUCTION                                             L

2 0 INSPECTION PROCEDURES

2 I Inspection fi’equencies
12.2 Documentin$ Facility Inspections

2.3 lllei[a] DischarBesflll~ci~ Connections
2

2.5 Implementation
2.6 Estimated Co~$

30 FIELD INSPECTION LOG

4.0 DR-S~AGE FACILITY INVENTORy

2
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2.2 Documentin| Facility Inspections

A. Each facility surveyed will b~ documented by fillin8 out a Field Inspection LoS (refer tO
Section 3.0) |nformation will include facility, location and land use

B Inspectors will be retponsible for fillin8 out Io8 sheets, updatin8 maps and �ompletinl
reports

~Jl new stormwater discharses to the munJcipel storm drain system not shown on current
maps will be transfe~ed onto local and Orange County dramase maps and/or submitted to
E]~L~,/~nvironmental Resources Tl~s information will be compiled and provided to the
RW(:X:Bs.

D, Updatin8 drainage maps will be an onsoin8 task of each �o-permittee Pesls~nent chanses
wiJl benlede al~er completion of the 5ilnnual inspections.

~ Dlscha~icit Coaun~,c’tieau

~ suspected ill~al discl-,rge disco~,~ed durin8 insp~,~’tions must be docun~ntecl on ~
Field LoS and raponed to the appropriate wa|m" pollution response/enforcement agency
for further invesdBatio~

B. All undocumented ethics will be logBed Ind forwarded tO t~e appro~ato ~ aBency ~
verification of pennia statUL

C. Appropriate actions will be takm to approve undocumented stormwtter ditchtr~ emrie,
into the municipal storm drain system by permit procedure and/or pursue abatement of
those retries that are determined to be iile~llicit connections and not in compliance with

2.4 Safety

The inspection ofunde~zround facilities will be performed in compliance with appropriate safety
standards. The use of video technolofy is encour~ed.

Each city must provide implementation schedules for fiscal year 91/92 for subadt~ to the
Region~ Ws~er Quality Control Boards. The I~WQC~Bs will provide a iener establishin8 t date
for submitting these implementation scheduler

Inspection of County drainage facilities is currently being implemented. Surveying for ~
dischargetrdlicit connections began on a part time basis in August 1989. To date, approximately
200 miles or’above ground facilities have been inspected. Approximately 103 miles of
underground inspection has been completed. Reconnaissance is due to begin on a fuji-time bash in
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iV

O
STOR~4~VATER PERMIT PROGRAM

’ LFIELD LNSPEC’rlON LOG

I~SPECTOR DATE
FACILITY TYPE

1LO~’ATION REACH
CO,~’DITION OF Ci’IAN~L/DRA~ (include debris accumulation)                                 /~

DRAYAGE AREA/LAND USE

PossibleUndocumemted Emir), And/Or Suspected Illq~l

LO~ATION OF ENTRY

~CO~ ~ E~ENCE OF ~O~ DISC~OE. O~ ~LO~ CONSIS~Y.
~L~ ~GETA~ON ~~D. STAG, ETC.

LIST ~ ~y ~US~ OR BUS~S~

SO~CE OF DISC~

WAlK ~LL~ION ~S~NSE AG~CY NO~ BY PHO~. LI~
CO~A~~

S~ COPY TO P~S TO ~ ~~A~ON
S~ COPY FOR ~ ~DA~
S~T COPY TO ~O~~ ~O~C~
FAC~Y ~N~CE ~~

CO~S
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REGUL4TION FUNC’FION
RonaJd ]. Novello, Director

Bob Collacon, ManaSer’ F.nviro~m~n~ Re~un:e~ Division

.~1 Bru~e Moore, Superior,

WATER QUA/JTY AND RECEIVING WATER MONITORING PROGRAM

2
Mkl~a M. its~ss                                                    .~

ORANG[ CO~ IK)~tl) 01~ SIR~ItYlSOitS

~ ~

R~ER ~ ~~N    G~DI ~ V~~
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1.0 LN’TRODUCTION                                                                                                                                                    0

To comply with Order Nos 90~?1 (N’PDES No CA $000150) and 90-38 (NPDES No CA
0108740). Stormwater and Urban Runoff" Management Permits issued by the Santa Aria and San
Diego CaJif.orma Regional Water QuaJity Control Boards (RWQC’B). the following water quality
morutoring program was prepared.

The water quality monitonng is conducted by the County of Orange Environmental Manalemem
Agency (EMA) by the authority 8¢anted by C’aJifornia Assembly Bill No 3664 which amended the
Orange County Flood Control Act. The amended Act gsves EMA (formerly the Orange County
Flood Control District) the legal authority to "carry on techmca] and other investigations,
examinations, or tests of" all lunds, making measurements, collecting data, and making analyses,
studies, and inspections perishing to water supply, control of"floods, use of" water, water qu~ty,
nuisance, pollution, waste, and contamination of"wa~er bo{h within and withom the District."

The monitoring program is funded through a cooperative a~’eemem ($torm~v~er Penail
Implementation Agreement) between the County and the cities of"Oranse Courtly.

2. Fundin~ available for per~)naet, equipmem ~d analy~cal ~ 2

The Receivin~ Wate¢ and Stormwate. Sy~em Moaitorin~ Pro~ams have beea combined in this

2.0 O~

The objectives ofthe monitorin8 ~ u stated in the Sama Aria RWQCB Pen~ are:

To define the type. magnitude (concentrazion ~�l mass load*~) and sources of
pollutants in the stormwazer system d~ within each penninees respoc~

Terms maJ’ked with an asterisk a~e defined in the EJossary.                .
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I/"
junr,:liction so that appropriate pollulion prevemion and �orrection measures can
be

2 To evaluate the effectiveness of’pollution prevention and correction measures, and

3 To evaluate the compliance with wa~er qua/ky objectives established £~ the
stormwater syszem or its �omponenll

In addition, the program is designed ~o ~sess lhe impacts o£ selected, penni,ted, PqPDEs

2
discharges on the discharges oi" the PvlunicipzJ Separate Storm Sewer System The~e NPDES
dim:barges include the runoflP from nurseries in lhe Szn ENe~o Creek w~tefzhed In/’ormation
gathered during the li/’e o£ the permit (FYs 90.9~) will be used in developin8 future rnonitorin8
pro8rzrns.

2.1

To de,he the rnau load olP pollutants Prom t
The d~’~e ot" ~ccura in d ---: ¯    . he ~ormw~e~ #ys~em is ~ subs1 ¯

o.,... ( or zn~ servic ,,+ =vmmmer, cdme~ wl~ch dim:h,...- .,: ..... es). Th~ proflrzm r.onc~nlrat ..... equ pn~nl,
"̄’I~ u,rgglly I0 1 . . ,++ tm III~    "or          ¯

--,~, ~a ~)rl~ KIV~PI" a~4 �.....__ ~ " :. rF- .....~. oey; IJlltl l+Oin~ u.-~ .... -.

u~se oul£1Jls lhroueJmUl ,k. ~. .., .++-~ m+mliel requires ¯ mm..--.~ ....
~n~ole ~oll~ion ;..~--:"-7 +" ,.n,+ mpnmmmti~ Wnplin, ~mil.’~-..-~__’_+:."~ ~m~l,nl or...... .----i monns and ,he d+ ~- +._::’_:". "’++:wm. ~ed"

~° l’~sl in the develol:mment of’ the . r+, ...
ener~ly wlt, pollution afforctmentWl~i~P., l.e pO.llu.!mn prevention ,nd correction mellur~

intent of the m... : ...... ~-allqtleS) I II~I<3 scrt~ljn~ nro~.Im : ---,.        "-"
Z~’ou �ontmmnauon by ille~U;mcit¯ ~’ treed, The

To zmume that the wazer qu~ity bener, 6"om each Best Management Pr~ce (’BliP) could be
measured by wa,er quality rnoni,orin8 is ve~ presumptuous. The only Bk, l:Ps which rn~ remit ia
zny s~Xistic~l), si~niEcant chan~e in waxer qu~ity would be water qualizy ztructure$ inch -.

and outflow; t         ~m mrou~ emforcement ,cti.,+*;-- -," - ¯ :~ qu~ o~ in~JOW
, .would be delermined by monitor+-- the .... - -              ’

relative to m’nbient) illegzl~llicit connection. The San Diego Creek Sedbnent Monitoring Prolr~m
- ¯ cooperative project o£ b~e County of" Orange. the Ir~ine Company ~ lhe cilies of’ lrvil~
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Tustin and Newport Beach - assesses the sediment trapping e~�lency of’in-channel basins ~n San
Diego Creek Much of. the �omaminams found in stormw.ater discharse are adsorb~ onto these
sediments

Assessing the effectiveness of" ~ome BM:P prosrtms can be conducted by monitoring the volume
or" collected material (recycled oil. street sweepings etc ) which may have otberwise entered the
storm ~ewer system This assez.~’nent approach will be developed in subtequent �ompliance
program documents

The water quality monitonn8 program is desisned to identi~, trends in the receiving water quality
which result fi’om the entire BMP program.

O~jective ]

Both ReBional Boards have adopted as a Beneral objective, the State Water Resources Control
Bom’d Re~olution No 68.16. the policy of. nondeBradation of" the waters of the State of
California. In this re~lution it is stated that "it is the policy of. the State that the ~’tnting of’
permits and licenses for unappropriated water and the dispottl of weszes into the warn1 of the
state shall be ~o resulated at ~_,~. h~ieve big .I ..t~. ,water quality �onzizlent with maximum benefit to
the people of" the State and ma~, o~ �ontroue4 mes to promote the peace, h~Jth, safety and
w~,Jt’are of the peopJe of the State; and ..."

Water qulfity ol~ctives (limiting concentrations) hive been ndopznd by e~ch RWQCB, in their
respective Basin Plans, to protect the wsters with specific bene~¢isJ uses.
objectives Ire applicable only to waters desiBnated u Municipal Water Supply (MI]N) and wo~kl
not be appropriate for channels which ~-, primarily szormwater conveyances. Other objectivu
were developed to protect freshwater and mmm hebitm.

The monitoring p~ for t~ Stormwtter Permit only ev~uates the type~ of eomaminzlioa
which sisnificantly 8ffe~ the exJs~mg or intended beneficial uses of the receivin8 wstera. The
following is a list of chemic~1 chzract~stics which were considered in developing the monltorin8
prosranu.

I. Biostimulatorv substtj~._,m (compounds of nitrogen w~l phosphorus) can lead to
nuisance 8mwtlu of plants 8rid alBae,

2. The illesal introduction of acidic or alkaline substances to the stormdrain system
ca~ alter the~H and create chronic or acute toxicity problems for the indigenous

3. Discharges of waters with high~ ca~ be harmed or lethal to aquatic life
in the receiving water.

4. Unionized ammonia* can be toxic to aquatic life. The �oncemrttion of this
�ontaminant is z fianczion of.the pH and the temperature.
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Depressed ~ levels can result fi’om inputs of" substances which
~mp,trt a high "
receiving p, ochem,�~ (BOD) or chern,cai (COD) o .x~en den~nd on thewaters Storm~azers typ,caJiy have elevated BODs and CODs

6 ~ .~t high concentrations can be toxic to ~qu~t~� life These~ntr~ucea into me system by iZ|eSEl disch~rszes fi’orn -’--’ ¯ . r.~ be
ooard cornl~nies’

~ p~.n8 or omeSr~ted �~*uit

7 The toxicity of’trece elements is inversely proportional to the~

8
,nd have been de,e~:ed ,n~veraj ¯

....,~ ! ....
¯a

"n ’ i ’ i * ~e toxic to equatic life

chart,,+,. ~n. r~ceivin8 waters in the the ToxicSubstance Monitonn8 Program (TSM:P) m~l the St~e Mussel Watch Pro~r~n

9. ).fany organic and inorpnic contarninants are adsorbed onto

~. Se~lleable solids can deposh in the recmving waters reducin~
circulation and impac~in8 nav~sation. Contaminated ~ettleable solids immduct
loxics at the bonom of’ the t’ood ch-~n. These toxic �ompouM~ can be
�oncentrated ¯t hiBher levels of’~he f’ood �Imin.

¯ ,.~. mm nyuroBrlphic rnonito~nB ~uim~,~., "~.--- .-’., - .,~,a ¯ mrBe inventorypotable and labor~torv di-=?,-,-~ ....7_- ~:’-Z : ~ ,ncm~e ~ummtic~ ..,~.._,_:_,_ _ -: -m .... ~u,pn~m, .uv~l~" End bed ~ .......

_+ In ....".,v,,,,.~ n~o equ,pmenrTable I b i~ ¯ list of’the equipmml mr~mtly in the field ¯t stream8¯~in8 stmions ne~ the prolx~d
m’npling locations.
(mechenic~J floats or Pm~u.cn:m~nitoring equipment inc ud  wmer  nso.8rap an~JoB recorders, and transmittin8 �Im,,~oEBers Thein£orrnation is ~ransmitzed (by radio 6"equency) to ~be Counts ALERT Flood Warain8 SY~m,
The ~stem is capable of" �onvmin8 the w~ter k, vel in£orrnation into

¯" ’ discharBe raz~cornposmng o£dtscr~¢ ~mples can be �oMuczed in ~he

F1o.w-wei~hting. of’ �omposite ~arnples is dependent on the ¯vailabilin/of" necessan/equipmem¯nd the desired ~n~/y~es. To collect s~mples £or full-spectrum ~’~yses (orEani� and inorEanic)’

the ’,ve~ted components of" ~be autom~� sampler rnu= be composed of" into m~erialt. PresentJy
E~A has 15 such samplers, including two ]SCO model 2700s and 16 ISCO model 3700~ The
Mode! 3700 ~Jlows ¯ mor~ ~ccur~ze flow cornpos~zing (when inteB~zed with ¯ tlown~er)
because it is capable of" rn~nta~n~ng a um£orm saznpl¢ volume whereas the model 2700, which
operates on ~ timed collection cycle ~d sample volume is influenced by ~he level of" w~ter in
channel, does nor
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The current sampler inventory also includes seven older model ISCO samplers (1680) which have
only inorsamc s~.nplin8 capabilities (nutnents I~d trace elements) These also c~n be intesrated
w~lh a flowmeter to obt~n I re.tson~bie flow.we~l~hted sample A N1anning Nfodel 4500T
automatic sampler is also available Thls urut �,tn �ollec~ representative samples which aze rush in
suspended or settleable sohds Its vacuum collection system (versus ISCO’s peristaltic" pump)
provides a hasher sample transport velocity ~,’ith less ~ttitn8 of solids in th= collection line The
model 4500T also can ensure uniform sample volumes but does not have toxk:s (organic)
monitonng capability In order to collect flow-weighted composhes, it requires I compatible
flov,’meter or must be used tn channels w~th continuous water level recorders.

2
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$.0 CFLANNEL NIONITOKING PROGRAM

The channel monitonng prosram includes the ~rea~ al~ id~tiE~ in the ~ts
reckon8 waters In addition to th~ ~ei~n8 water channels, five stations in the Huntin~on
Ha~ur wate~, five stations in the Up~ Neon Bay wat~ ~d two q~ity control
stations ~e includ~ m the progr~ Table 3 is a fin oft~ ~mpitng l~ations The ~t~ �~
~ f~nd on the map in the Ap~ic~

S. I Monito~ng

~ ratio~e for ~l~ion of t~ ~nito~ns I~tio~ i~lud~ t~ exi~e of p~or
mo~tonng dat~ t~ proximity of~istins. �ontinues dig~8e ~to~ng I~ations.
compline to the lists of "Wate~ of t~ State" in t~ ~its. ~ additio~ Mations
c~n ~u~ th~ w~ t~t~ to "Wat~ of t~ State" a~, in ~me inst~
B~ C~nels), ~ ~hibit~ (in t~ ~n~t ~nito6nS ~) ~

~li~ "no ~ limit~ u~n im~" �o~it~ to w~ch tM u~ �~s ~ ~ ~m~.

5,2 Monito~ng

RW~B-S~ Toxic Subst~ Mo~to~ns ~ ~S~) f~ Huntinffon B~ch
~ t~ State ~u~ Watch Pr~ (S~).

A ~lu~s ~m of ~ta ~ ~ �oll~ du6ns ~ w~th~ �~itio~. ~h t~ TS~

(~t for ~ ~m~) ~ ~ low ~ ~ow t~ ~ion limits of t~
~i~t ~p~ ~ll~ ~m the �~l ~Ko~ ~ve ~hibit~ ~
~~fio~ of ~ ~nt~ts. ~is is a Io~ ~t~n ~ t~ ~nt~i~s t~
to ~ ~ onto ~ ~ chy ~icl~ w~ch d~t onto ~ �~ ~ttom

oft~ m~

~ ~i~ts ~ito~ du~ns d~ ~t~ co~itions i~lude bio~im~at~
~b~ (nut~ts*) which te~ to ~ f~nd in the dis~l~ fo~. ~s nut~
~plins ~ou]d ~ co~u~ in c~s w~ch ~ve ~o~iy pr~u~ ~gh (~
t~ 20 ppm ~ NO)) m~ nitrate ~n~t~tJo~ or ~ direly t~t~ tO ~jor
of the state (Pa~fic ~ Sun~ol~ Bay, ~d Up~ N~n Bay) ~

_
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include those in the upper San Diego Creek ~atershed. San Juan Creek, ~iso Creek,
0Pnma Deschech& Segunda Deschecha, Bolsa Ch~ca and East Garden Grove.Wint~rsburg

L
Channels.

Stations which have exhibited high (relative to s~-s~e~n average) dr~-weather trace element
concentrations, such as Lane and B~rtanca Ch~nels in the San Diego Creek wllershed.
will he sampled lror these contaminants.

Bed sediment sampling of channels, designated as "Waters of the State’. is used to ~,ess
the magnitude of pollutant (trace elements, PI-[P. Polynuclear AJ’omatic Hydrocatbonso

2[P,aJ’lJ) deposition PA~Is include the bypreduc~s of combustion (automotive emissions)
and are washed into the system durinB storms T~us samplinB will a~so he conducted in
Lane and Barranca Channels to ev~uate the POtential for pollutant discharBes to San
Diego Creek durinB hi~,h water velocities (scounnB) Samples will be �ollected in
specially prepared glass containers with Teflon caps The bed material will be sampled as
close to midchannel as possible This type ofsaml:dins, however, will not be conducted in
channels which are concrete.lined.

5.2.2 Storms

-~ channels. Uunn~ the fir~ 48 hours o1" each monitored storm,s~nples ~r~ �oliocted t’or both nutr~nts and trace met,is. Two Idditio~l sanIples ~

cak:ul~ion~.         Pp    t the chemical �oncentratmn d~a used m rna~ Io~d

~ I~.ide ~ze distribution analyses ~’e much Im    --’ve ! ..... ¯

currendy available,. "~ ’-~,~ ~unnB storm samplinB wile equipmen~ .

/mt,~lly this �on’da~n ~n~lysis wdl be ~emlxed for stations which ~re presently
monitor=d in the San Diego Creek sediment transport study. !t" a significaa! correlation is
identified, the s~rnplinB will be expanded to ~
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5.3 ~|onitorinl

The ~Tequency. must be developed so that the progr:,m is cost efl’ective and produces data ~’hich
can be used to address the program object,yes An initial frequency has been be proposed and
may be modified according to analys~s of.tbe �ollecled data

For example, it" after two years of. representative storm sampling (S-IO storms) no (below
detection limit) trace element contaminalion is detected, the monitoring frequency ~ lhose
parameters will be reduced upon approval by the Regional Boards. If’ the s~andard deviation oi"
the mean �oncentration is low the same reduction will be implemented If’ however, a mean
concenlration of.a contaminant exceeds a wat~ quality standard but the standard deviation oi’that
mean is hil~h, the sampling fr¢quency for that contaminant will be increased to more accurately
assess the mass loadin~.

The current initial ~’quency is oudin¢d in Table

The present ~:luency for dry weather monitoring f’or nutrients and trace ~ is
monthly. This ~requency is bas~ on the present equipmem, s~al~n~ the analytir, al ~
budget, and the past observed se,~onaJ variations in �oncentmions and water di~:har~.
Numem monitoring is �onduct~l using the entire inventory of" automatic samplers. $it~s

_               without �ontinuous water level recorders are sampled with auton~ti¢ saml~rS
�oml~tibl¢ ftown~era. Field determinations of" dissolved ox,/~en,
conductance*, pH and t~nl~rature ar~ made at the time of’ sampler �olle~ioa.

,%miannual s~liment sampling is �onducted bef’or~ the s~orm ~ason to assess the
magnitude of dry s~ason, pollutant deposition and after the storm season to assess the
deposition ~d/or removal (due to r,h~nnel scouring) as a r~sult of’lonm,

S.3.2 Storms

The poriod d~gnat~l as the o~cia] storm season b~ EMA is O~ot~’ I S to April IS
~ar, h y~ar. This period was established from s~orm ffequ~-’y ~

The automatic sampling equipment is left in the field (on storm activation mode) duri~
th~s period and will be serviced weekly (l~ttery changes, sample line,/s~r~n~ insl)ec~km
and operational checks). Since the number of" s~orm samplings is a ~unction of’ the number
oi" representative storms*, the available staff" and equipment, an annual ~ ran on],/
be estimated Three to five samplings per year will be attempted.

The data from storm sampling are used to �l~racterize the distribution of’pollutants dm’in~
and a.qer storm events. Prior to a storm, an automatic sampler is programmed to activate
when the water level in the channel is indicative of" a storm. The lev¢l or activabon is

R0058665



above the rn~ximurn observed (f’rom discharse hydrograph anaJ.vsis) diurnal water surt’ace
Oele’.a~ion Once activated, ;24 discrete, bl-hourly samples are collected The ~,rne of"

activation is deten’nined fi’om the the rnemo~ on the sampler or remotely ~rom the
ALERT water l~.el sensor records,                                 ¯

Samples collected b:y the samplers are �omposited accordin8 Io water level records
samples compns~n8 lhe storm are �ompos~ted lOgether, If" the SlOrm lasts more lhan the
sampled Ix’nod, lhe s,L, nples are composited in two 8roups of’ 12. If" no w~ter level
information is available, electnct/�onducliv~[ies of’ each sample are measured The se~es
of’ samples ~vith similar conductiviti~s comprise the 6r= composite It" there is ¯ s~sn~cant

2chan~e in conductivity ~rom one sample to that .,hich was subsequently collected, the later
is fi~ sample of’ the second

A second 4S-hour samplinB (24 discrete s~mples: one collected e~ery two houri) is
initiated within I;2 hours of’ cessation of’ the first 4$-hour samplins. The samples are

determimn8 ,,� uc~rc= o~�ontlmmatlofl aunn8 and ~ter ~he s~orm, Ibe d~l ar~ used
determine tour-day average �oncentr~ions of’the monitored subs~a~.es, to

mon,tonns s~te untd ~ ~ three ~,.,,,.L.,¢ ~,- ......... I~ remains ~ ¯

.Opt_ icmlJ _l~.lems It lome ltatio~ts ill the lJpl~r Newlxl~ Bay watershed_ ¯               2

.~pre~e~...ted complete larnplins$ with lutomlli¢ lira-I--- n_~ ..........
[nese IOCahons pefformini olhe~ ~mclionl in Ihe watershed such u liel~ ------: .... ’
IluviaJ sediment monilorini It.rare than .......... . - "---’--I mo
storm evaJuazio

¯ . ~ ~npe ts couected al e.acJt ~ duri
ns of’wazer quahtv relative t-~ .’-- ,e,, ..... n~ the
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6.0 RECIrl~’I.~(; ~’ATE:R PROGRA,’q

6.1 ~lonitorin$ Locutions

The waterbodies that are monkored in the Receiving Water Program include the Huntington
Harbour/~naheim, Sunset. Bolsa Bay complex; the Upper and Lower Newport Bay; Dm~ Point
H~rbor; the Santa ~ P~ver; S~n Diego and S~n Juan Creeks The last three waterbodies ~re
included in the Channel Monitoring Progr~n u ~re man), ot" the other channels design~led u
"Waters ot’the SIIle’.

The monitoring locations were chosen on the bui$ or’the existence of’past data m~l the proximit~
ot" tribut~s" inputs The locations ~re lis~ed in T~ble 4 ~�l m~ps are in the appendices. As in the
Cl~nnel Monitoring Program, qu~dity control (~ssumed to be limitedly atTec~ed) stolons st the
H~oor entrances ~re ~lso monitored.

6.2 Monitoring Parameters

6.2.1 Dr~-w~her

Dry segson s~mplinB includes sem~gnnu~l ~ediment ~ rot organic ~ trice eleme~
�oncevttrutioos as well U nutrient ev~uatio~s of’the woter.

6.:S.2 Stomu

These locations a~e sampled during stonm for the same contaminants monitored in the
channel prosrmn (storms). Samples relxesemative of" the ~tire wute~ column m~
collected with a USGS depth intesrmin8 sampler which has been coated with trace meta/
(epoxy) paint. The depth and velocity ofr the fresh wgtet le~s¯ are slso noted. Field
readings of" dissolved oxygen, electrica/ �onductivity. pH md temperature axe made
tlu’oughout the water column at the time of" samplin& The Hydrola5 with datalo88er
enables the operator to make these nwssureme~ts quickJy.

~1 Monitorin| Frequette7

The proposed 5"ecluencies f’o¢ Harbor/Bay monitoring are outlined in Table 45,

6.3.1 Dry.wembu’

Dry weather monitoring is conducted monthly (to monitor the influences of’ tributa~
inflows and tidal flushing) in the ~pper Newport Bay and semiannually (pre and post
storm sea.5on) at other locations (unless desiSrmted storm only in Table 4). IMontldy
nutrient samplings are conducted in the tipper Newport Bay on the days subsequent to the
period during which the automatic samplers were used in the watershed. The nutriem
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�onten! of" the rebuttal, di~l~r~es

Cont~l stations at the H~r entr~
problems ~h rapid ~ems, depth to ~io~ ~d ~ tr~� ~ke ~~ ~thic
~im~ ~mplin~ imp~ctic~

6.3.2 S~o~s

T~ ~o~ ~ni~ng ~r~u~n~
o~ ~uipm~m (o~ ~) ~ ~vmi~le ~~. S~o~ ~ t~ 05 ~ in
magnitud= ~re ~ni~or~.
~n~l which ~w~ ~ ~iE~t im~ m ~ r~nB wa~. T~ ~ollo~p

chr~� ~ ~u~e i~ o~ mno~on

2
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7.0 DATABASE ~IANAGEMENT

The water quality monitorin8 data are entered into the USEPA’s national ~ater quality database.
located in Triangle Park, North Carolina This database mana~ment system is known as
STOKET, an acronym meaninB storage./r~rieval, The data storage and retheval pro~ess is
performed by PC communication, via modem, with the system n~nfi’arne

ChemicaJ data from the contractor laboratory and field data collected by Enviromental Resources
staff" a~¢ tranformed into the proper computer f.ormat and are transmitted to the National
Computer Center After the transmitted data is integrated into the STORET database, the
information is rechecked and edited, if necessary.

Retrievals of’information can he in various forms including raw data. statistics, graphical displays
and maps These retrievals are also performed with the PC/modem link.            "

&O QUALITY ASSURANCI;

AJl n~hods of analyses employed by the contractor laboratory shall he from 40 CFR. Pan 136.
"Guidelir~$ for Establishing Test Procedures for the Analyses of. Pollutants ~nder the Clean
Water Act’, Included ar~ the APHA-AWWA.WPCF St~x~rd M~hods for the Ex~nin~on or
Water and W~t~Nater, I Sth Edition, Field. chemical test m~hods shall b~ EPA ~proved (i~’

Quali~ a~surance or chen~,al analy~,~ Ix’rformed by the contractor laboratory is conducted by
~he �ontr~tor laboratory through its internal quality control proMam and by a blind,
check-s, Lmple submittal program conducted by the County,

With every batch of’ samples submitted to the contractor laboratory, at least one synthetically
preparecL spiked or replicate sample for each 10 samples is included. The synthetic or spiked
samples containing trace elements or organic compounds will be prepared usin8 aliquots of.
commercially or £PA prepared stock solutions. Quality assurance samples �ontaining nutrients
~ prepared from aliquots of. stock solutions prepared in the Environmental P, esources
laboratory. Replicate samplea are splits of. well*mixed samples. Both 5"actions are be sent to the
laboratory to evaluate the precision of.analyses.

The accuracy of’ analyses is evaluated from the r~sults of the synthetic and spiked sample
submittals. A deviation from the contract limits of. error will result in a request to reanalyze the
batch of samples containing the (~ sample. Only that constituent which exhibits the discrepm~
is re, mmlyzed in each sample.

9,0 PROGRAM C’OSTS

The costs for the sampling programs include manpower, equipment and contracted mmlytical
ser~ces. Manpower includes sample collection / preparation, hydrographic monitonng and

-
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V
calculations, equipment n~ntenance, empl .o~ee tr~ning, laboratory contract administration

0including qua]try control, databas~ management and report preparation

9 I I Samplin&eWater Ouality Moniloring

A team of’ two people is required to �onduc~ the water quality field sampli~ This
sampling includes field screening and channel/receiving water monitoring (~orm and
dr~-weather) The time required includes transportation, sample collection, automatic

2sampler deployment, ~ample Prep~tion (labeling, preser~tion. Ioggin& laboratory
submittal) and equipment mmntenance.

The &nnual required manpower it summarized inTable $.

9. 1.2 Hydrographic MonitorinI

EMA conducts hydrographic monitoring to support its Public Works/Flood Comrol
Design and Field Operations Divisiom. Hydrographic monitoring for the Stormwaler

includes .s.m �.har~nd. to the Program This monitorin8’ = ....’~s~ r,~mrt,on &no prepargtion of’ ~nnu~ disclur8eng water clunnels which presently do not h.,- ,..

intensities for stations in excess of’ lhe number in the present program il charged to the: - program These caiculations require 40 hours annually to comple(e.
,

j 9.1.3 Ana~kal Servk~ Contru:~ ~

Conmtct administration includes qu~i~ control s~rnple prepgration. ~ report
evaluation, and invoice processing. This requires approximately 20 hours per month or
240 hours ~rmually.

Da~)ue mana~m a descn’bed in Section 10.0 require~ approximately 20 hour~
mom , or 240  .,rs ,nau b.

wnt,n __require ,pproxi, eb, 400 ho, rs
summaries for s~ream~’ ,n[ens,[,es al 23 existing EMA Precipitation gagns,
load fi’om each    gages near warn. quafily ~atmns, calculation~ of the annualmonitored channeJ and a summary of the impacts of those discharged
pollutants on the the wat~ and bed sedLmem quality of each receiving water. The resulta
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of" the monitonng are to be used in Ihe modification of. existing BI~tPs or the
implemenlaz=on of new B~Q>s

The =u~nu~l report is reviewed b.v the Copermittees before submittal to the Region~ Water
Ou=iity Control Boards.

9 I 6 Training

Training must be �ompleled by all stzlT lhroughoul the life of. Ihe permit This tr~inin8
includes OSHA-required hez~rdous m~ten~l handling; equipment operation.
employee orienlztion, znd computer =oflw~ usage (STORET) Approximately 240
hours ~nnuzlly is devoted to training.

91.7 l,~or Summlt~

The torsi annual manpower requiremem is ~oproxim~tely ~424 hours (see T~ble 6). Most
of. the work is performed by Env~ronmem~ Resources Specialist IIs who ~te ~
�ompensated at ~n hourly rzte (in~ludin$ overhead) of. $23. ?9 The ~424 hours computes
to ~pproximetely $129,000. Approxim~ely h~lf" of. the zlorm z~mplin~, however,
conducted during non-working (ovmime) hours. The total number of’ overtime hours
required annually is 910. This computes to u eddilional $10,$00 or z tot~ o£$139,900.

The �orn for ~ngytical services were derived from she contract fee schedule from the curm~
~lytiral ~’ices vendor. Brow~ ~ C=ldweli Am~tir.~l L~bo~tori~. The �o=s per ~
~md the to~l ~,tnu~l costs ~re ~lso outlined in Table $.

Equipment required to supplement the exisd~ inv~tory of. EMA includes ~uton~ic ~
flowmete~ field, diaBnostic equipment zncl mtzlyticg reagents; wzd ~ontinuo~s w~r
recordinz

Continuous water level rem)rdi~ 8ages will be instgled ~ the ud)zn ¢hznnels which L"e identified
as "W~zers of the Slate" a~l currently ~ this equipment. Eight stations currently fit this

Cenyon Channels; znd P, attlesnake C:~nyon. Hicks Cmzyon zncl A~= Chinon Washes. The �ost of
the equipment per station is approximately $7,500.

Four vehicles =xe used in the ~,tmplin8 pro~zm. Two of these were replaced FY 92/9] =t a
of $:ZS,000 =adz.
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,\~scellanous eqmpmem expenditures fanaJvficzl reasents’ automatic sampler, repair pans. field            0

s~mplin8 equipment, etc) is approximalely $~,000 annually                                          L

2
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V
Pol~’nu¢le4~r Aromatic Hydrocarbons iP.-~Hs~. Those organic compounds ~rom ~he f’oliowm8 lis~

OAcenzphthene C’hryse~

L
Acenaphthylene l:)ibenzo(a.h )ant hr~cene,anthracene Fluoranlhene
Benzo(a)anthracene Fluorene
Benzo(a)pyrene Indeno(],2,3.cd)p),rene
Bcnzolb)fluoranthene Naphthalene
Benzo(ghi)perylen~ Phenanthrene
Benzo(k)flouranthene Pyrene

~ - Polychlorinated biphenyl$ Those analyzed by EMA include;                                   2

Atoclor 1016 hzodor 1221    Arodor 12.12
Aroclor 1242 Atoclor 1241 AtoclorAtoclor 12~0 Atodor 126;I

P-~ - When describing a pump, it is fluid transport in ¯ robing when a rotating pinch roll~
tssembly �omprcsse~ the tubinB in the pump housing. The fluid move~ in tha direction

Endosult~n II Ethyl l~,m-"

nepmc~lor epoxide P,I~’ DDDHepmchlor ~.n’

iml BHC

R                         -~    ,,-,,,~,~ ~narL~ers (e.8. C02 - Boisa Chic¯ Channel).eoresentative Storm~. Those szorm events during which ~ ieas~ 0. ! inch oir ruin ~’a~l$ and which
were preceded by at least 96 hours ot’dryne~
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S~eectro_~ho~ome~er - An instrument used in �olorometric analysis A ~olution cont-,nins an
urd(nown �oncemration of" a substance is treated ~nth reagents to form a �olorometnc �ompl~x
The intensity of" ~he color of’ this complex is rneJ, sured aBainst that of’ a complexed solulmn of
known concentration

Storxn~’ater - as defined by the EPA means storm water runoff, snow melt runotT, sud’ac~ nmoff:
street cleaning or maintenance, mnolf from Ere fighting, infiltration (other Ihan infiltration
contaminated b.v seepase from sanitary sewers or by other discharges) and drainage. Included is
runoff fi’om residential car washing and imgation

~ - Those elements lt’om the t’ollo*inl Ell:

copper    lead zinc nicke~    chromium cadmium silver

Unionized Ammonia. Dissolved gaseous Immol~.

2
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9.0 SWMP IMPLEMENTATION PLAN

The Storm Water Management Plan (SWMP) Implementation Plan summarizes major
activities to be accomplished during the period June of 1995 through June of 2000. The
approach emphasized by the Program is to establish greater clarity of Program mission,
goals, and objectives while encouraging continuous improvement through ~n sdaptiv~
management implementation strategy. This SWMP seeks to focus on shared �o-permittee
commitment, implementation consistency and effectiveness, greater regional �oordination
through the Bay Area Stormwater Management Agencies Association (BASMAA), improved
integral,on of the various Program elements, simplification of ~nual reporting for routine
activities and linkage of the SWMP to the Program’s annua/reporting, work plan
preparation, and budgeting processes.

To implement the continuous improvement strategy, the Program is committed to maintaining
the SWMP as an up-to-date and living document by linking it to the Program’s annual
reporting process. In contrast to the Program’s first SWMP, this plan includes less specific
detail but a greater emphasis on commitment to the accomplishment of overall Program
goals. Some Program elements include three alternative implementation strategies which
have been designed to reflect co-permittee characteristics summarized in Appendix A. This
approach is reflected in the Program’s Mission Statement, which is presented in the SWMP
Preface. The goals of the overall Program are presented in Chapter 3 while the particular
goals and objectives of the SWMP are presented in Chapter I.

9.1 Program Con~nltment to SWMP hnplement~tlon

The Program’s Mission Statement states, in pan: The 15 co-permittees ofthe Santa Clara
Valley Nongoint Source Pollution Control Program are committed to a coo]~erative proooram

of pollution prevention and control measure activities which reduce or eliminate pollutants In
storm water to the maximum exten~ practicable. All co-permittees have committed to follow
the general approach and activities of the implementation plan presented in this chapter. The
specific details of year to year implementation of tasks, the evaluation of those tasks, and any
deviation from the tasks or time schedule con~ned in the SWMP Implementation Plan will
be reported in the detailed annual work plans and the Annual Report.

9.2 Ongo~g Coordination with Regional Board and Interested Cltlzens

The Program invites and encourages Regional Board staff, interested citizens, and
representatives of public interest groups to attend its monthly Management Committee
meetings and other Program Subcommittee meetings in order to directly participate in key
Program discussions and decisions. In addition, Program staff at SCVWD are committed to
periodic meetings with Regional Board staff to ensure effective communication and
cooperation.
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~r U.~._=-__-~ ~ 1995-_~.::-’, L9.3 Prognun Management, Roles, and Responsibilities

The Program’s organization, administration, management, internal and external �oordination,
�o-permittee and committee roles and responsibilities, and institutional arrangemenLs
presented in Chapte~ 6. :Key documents which define roles and responsibilities include the
Program’s Memorandum of Agreement, Bylaws, and N’PDES permit, and the l~,~reh 1994
South Bay Copper Reduction Memorandum of Understanding. The SWMP is intended to

2serve as a Program policy document and five ye~- plan rather than a detailed description of
Program management. Thus, Program Management activities include only those n=w tasks
aimed at improving the effectiveness of the existing Program management.

9.4 Annual Repor/lng, Evaluation, and SWMP Update

The Program’s purposes and the process of annual reporting and evaluation, the roles and
responsibilities of the Program and its co-permittees, and the linkage of this process to the
ulx:late of the SWMP are described in Chapter 7. Emphasis is placed on continuous
improvement of control measure effectiveness and cost effectiveness, streamlining and
simplifying annual reporting of routine ongoing activities, and the use of new information
from monitoring, special studies, pilot projects, or other sources as it becomes tvailable. If
necessary, the SWMP will be ulxlated each year following submittal of the Annual Report.
Program and co-permittee work plan and budget planning processes will be initiated annually
following the uixlate of the SWMP and will use current information for budget planning and
decision making. The annual reporting process also serves as the mechanism for
accountability for regulatory compliance.

9.$ Implementation Plan Elements and Tune Schedules

Because this is the Program’s second Storm Water Management Plan, it includes significant
changes to the document’s organization, format, and ulxlate process based upon experience
gained during implementation the first SWMP. In addition, details on the development of
the SW’MP and its elements have not been included because the Program’s �o-permittees and
Regional Board staff are familiar with the Program. Additional Program elements such as
Program Management, Metals Control Measures, and Watershed Management have been
added to the Implementation Plan for purposes of defining Program policy and strategy, and
to provide a-sufficient statement of commitment for purposes of regulatory compliance. A
summary of Program elements of the implementation plan is presented below.

PM - Program Management
RPT - Annual Reporting and Evaluation
MON - Monitoring
PAA - Public Agency Activities
PIP - Public Information and Participation
MET - Metals Control Measures
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~ - Wa~rsh~ M~agement
IC~ - Illicit Conn~ion/Illeg~ Dumping

~C - New ~velopment ~d ~ns~on

9.6 ~o~tio~ot ~oj~ and Control M~ Adlvlt~

~e Demons~fion ~d P~ot Proj~ curdy unde~y or pl~ lis~ ~ T~
~nd~ to lacerate ~e develop:,~ent of BMPs for ~n~! m~u~s, imp~e ~e efficacy
~d/or eff~fiveness of exis~ng ~n~ol m~u~s, or to ev~ua~ ~ eff~5v~ (~d
q~dfy ~llu~t ~uc5on) of �on~ol m~u~s. ~ch of ~ pmj~ ~ ~y ~f~
one or more of the ¢on~ol m~sure activities in the implementation pl~. ~e ~!
m~ure activities which ~uld be aff~t~ by ~ch proj~t ~ p~n~ in T~Ic 9.&l.

Table 9.~2 lis~ ~e demons~on/pilot proj~, ~y cu~nfly ~h~ul~ pmj~ or study
~mpletion date, ~d me ~ticipat~ u~fulness or pr~uct ex~t~ from ~e proj~t. For
ex~ple, ~e P~Eng ~t BMP Development proj~t is ~h~ul~ for ~mplefion ~
D~ember 1995. ~e pr~uct of t~is study will be a m~u~ of low cost new ~d ~fit
B~s for urb~ p~Eng 1o~, such as m~ls, convenience stores, ~d municip~ 1o~. ~e
~pr~ucfion of the m~u~ for c~rmitt~s u~ ~d dist~bution is ~ticipat~ to ~e until
M~ch 1996, at which time the m~ual will ~ r~dy for widespr~d dist~bufion. It is
ex~t~ ~at ~e ~itt~s ~ implement approp~ate BMPs at munici~ly~ 1o~
f~rly rapidly. However, ~fe~ng to control m~su~ I~-2.8, a s~tegy which includes
~vento~, ou~ch, ~d enforcement is n~ for appli~fion of ~e ~ m ~mme~

9-3 December 20, 1994
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TABLE 9.6-1
Relationship Between Demonstration/Pilot Projects and Control Measure Activities

I)~nonstrution/ Public ~q~ency Pubr~ Informatlon/ M~ulg WMershed ~ NewPilot Project ,Acti,itle, (PA&) Participation (PIP) (MET) Management _1_11~. al .Dumpln; [ ~trol i~ra~ - andM~sum (WMM)
Parking Lot BMP P.4~-1.2,4,? PIP-3 MET-I.2 WIVlM.4Dev¢lopmcn! I IND-I,2,3 NI)C- I ~2.1 ~

Food Handling Facildy PAA-2,? PIP-3 --’---"--" ~ ~ ~ ~
flMP Dcvclopm~n~ WMM-4 ICID-2..! IND- 1.2..1

Brlke P~d $1udy PAA-2.3.4.’/ PIP-2.~ MET-I.2 WMM-!(Phase | end II)

Sedimcnl S~udy PAJ~-2.3.4..~.6.’/ PIP-3 MET-I.2 WMM-2~.4 ICID-I.2.3 IND-1.2.3(Phase I end II)

Qulnlificelion $1udi~e PIP-2.) MET-I.2 WIqM-2.~$.4
Tmnspo~lion PAA-2.4.? PIP-2.3 MET-I.2 WMM-I.2.4 ~ ~ ~

W~lc~hed Pr~ec~ion snd PAA PIP-2.3 MET-I.2 WMM-I.2.3.4 ICID-I.2.3 IND-I.2.3 NDC-I.2.3.4..5

Id~mif’y N~w Copper PIP-2.3 MET-I.25our~s

Corms;o, Conlml PAA-2.3.6 PIP-2 ~1 MET-I.2 WMM-I ICID-I.2.$ IND-I.2.3 N DC-2..1 ..SI~licidc Applic~tio, PAA I~P-2..3 MET-I WMM.I.2
-I.2.3.4.5.6.7.$ NDC-I.2.3.4.~

Imp~ovM Sm~ Sweeping PAA-I.2.4.? PIP-3 MET-I.2 WMM-I.2.4
Improve I~bli¢ F~�;lil~ NDC-4

or Storm W~tcf Facili(;~ PAA
Desk. Op~ratiou, end -1,2,3,4...5,6,7.| PIP-3 MLri"I,2 NW4M-I,.2,4
MJin~nc¢ Pmceic~ NDC-5

We~I~I Cl~ific~tioa PA.A-2..1 .S .6.?.1 tiP-2 ~1 MET-I.2 WMM-3 ICID-1.2.3

R9~j~4 9-4
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V

- L9.7 Fo~at of ~plemen~tion

~is ~fion de~s, in summ~ fo~, inch of ~e ~og~’s element, ~fivifi~, ~d
~, ~e ~lev~t ~les ~d ~s~nsib~ifies of
~es~nding implementation time ~h~ules. ~e t~ ~d time ~h~ules will ~ u~
~ n~ ~ ~njunc~on wi~ ~e ~nu~ ~ng p~.

~ch P~g~ elem~t is designa~ by a ch~c~r abb~fion
S~on 9.5. Activities ~in a Prog~ element ~ designat~ by ~e ~di~on of a num~
~ ~e ch~c~r abb~viafion. ~us,
desig~ ~ PiP ~d
~ P~-I.

The approach used in the Implementation Plan consists of providing a uniform plan, with
some Program elements having a single stntegy. Other elements have alternative
implementation strategies, which will apply to all 15 co-permittees except as specifically
noted and explained by the co-permittees in the individual work plans to be submitted as an
appendix to the SW’MP and the application for NPDF_,S permit renewal. This approach is
being proposed to achieve the SW’MP goals of Chapter I. The focus is placed on defining ~,~
the goals to be achieved, facilitating consistent implementation, and making the SW’MP a Me
policy and planning document rather than a detailed list of specific activities which quickly
become outdated, r ..~

Tables 9-7. I through 9-7. I0 provide information on the roles and responsibilities of the r
Program, its subcommittees, each co-permittee and other involved panics related to
performing activities with Program elements. An organization raking a lead role with respect
to a task or activity is designated with an "L." A lead role is defined as actual performance
of or full financial support for all or part of an activity. It is possible to have more than one .../lead organization per activity. A supporting role with respect to a task or activity is
designated with an "S." Supporting organizations provide financial or technical assistance
to lead organizations. If the Program is noted as a lead or supporting entity, all
co-permittees are considered to support this activity by definition, however this support is not
additionally noted. If an individual co-permittee also provides financial or tochnic~l
assistance to the Program for an activity, a support role is noted. For example, the SCVW’D             ._~
supports the Program’s watershed management activities by providing technical assistance
through its Coyote Creek Watershed Planning effort.

General scheduling information is also provided in Tables 9-7. I through 9-7. I0. Estimated
project completion dates (by fiscal year) are noted for new tasks. Projected implementation
dates are noted for new activities. Completed tasks are denoted by the word "Done,"
followed by the fiscal year of completion. On-going activities or tasks are designated
"OG." The status of new tasks or activities which are dependent on on-going or future
analysis or studies and cannot yet be accurately scheduled ase denoted "TBC," (to be
considered).

]~,97"74 9"~ December 20, 1994
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Mo~ de~l~ ~fo~adon on s~gy ~d
~divid~ agency work

P~f--~o~ ~gement

PM GO~ ~ O~E~

PM ~PL~A~ON

~o~ M~a~emenl is
S~ CI~ V~le~
~d ~e subcommitt~s. ~e Pro~m M~ser h~ ove~l res~nsibili~ [or implemen~on
o~ ~e ~-~ide ~c~vi~es
M~aSement Committ~. Addi~on~ di~ussion o~ Pro~m M~Sement, ~cla~in8
~d res~nsibili~es o~ c~rmi~t~s

COO~INA~ON A~ I~G~ON

Prog~ M~Sement
budget ~d re~ulato~
Memo~dum of Agr~nent, ~e Prog~m M~ager, in �onsul~on wi~ ~� Budget
Su~ommitt~, prep~es the pro~s~ Prog~m budget for review ~d appmv~ by
M~agement Committ~ ~d re~s at I~st queerly on
Program ~mpli~ce issues ~e discus~ within the ~D~ Permit Su~ommit~ ~d
gene~ ~licy dir~tion is provid~ by ~e M~agement CommitS.

~FE~V~S EVALUA~ON

Prog~m M~agement is ev~uat~ by
di~ussion ~d ~rough ~e ~nu~ re~ng p~ss.

PM

~M-1 ~og~ Policy, A~i~tion, and Ma~gemeat

~e pu~se of ~is activity is
M~agement Committ~, subcommitt~s, ~eir chars ~d mem~rs ~d to imp~ve
~teg~don ~d c~rdination of Program ~licies ~d activities by es~blishing
Committ~.
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T~k 1: ~evelop ~agement Commi.~Su~mmit~ minion sm~m~u.
T~k 2: ~mblish a St~ng Commit~

s~gic issues.
T~k 3: Amend Prog~ Bylaws ~ ~t ~mm~fions ~m

Commits.

~-2 ~prove ~itution~l A~ngemen~ to ~t

~e ~j~ve o£ ~s acfivi~ is to identify op~nu~es
(~-wide) ~d exmm~ (~gio~, ram, ~d ~fion~) insfi~fio~ ~-tgemmU
mo~ e££~vely ~d effici~y ~t ~e ~gmm’s ove~ g~s.
¯ ~us~ ~ de~l ~ Chapter 6. ~sfi~fio~ ~gemenu
~agement ~ ~clud~ ~ ~-1.

T~k 1: ~c~ ~e Progmm-level s~ng at ~e Dis~ct w improve eff~v~.
T~k 2: Review ~d ~ss ~e s~ngths ~d w~e~s of ~e Pmg~’s MOA.
T~k 3: Amend ~e Progmm’s MOA if ~ommend~ in T~E 2.
T~k 4: Identifi~tion of new intem~ Progmm ~gemenU to f~ili~ or imp~e

PM, ~, M~, PAA, PIP, I~, ICID ~d ~C ~em~u.T~k 5: ldentifi~fion of new extem~ ~gements to en~umge or sup~n
~gion~, s~te, or nafion~ c~rdina~on ~d ~lla~mfion (~T~s).

T~k 6: Implement r~mmendafions in T~ 4 ~d

.J
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" LTABLE 9.?-1
PM Role~ and ResponsibiLities and ~.hedule
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RPT--ANNUAL REPORTING AND EVALUATION

RPT GOAI~ AND OBYEC1~VF.$

The goals and historical evolu~on of annual repo~ng ~re discussed in de~l in
Chapter "7. The principal goal of annual reporting and evaluation is to demonstrate to the
Regional Board the �o-permittees compliance with their NPDES permit. The ~
goal, which is of greatest value to the Program, is to: (1) annually assess the progr~s and
effectiveness to date, (2) serve as a forum for co-permittee sharing of information and rraults
in order to continuously improve effectiveness and efficiency, and (3) serve as a mechanism
to up~ate the Storm Water Management Plan. An important objective of the Program in this
SWMP is to reduce the administrative burden of annual reporting by streamlining and
.simplifying the reporting requirements of routine ongoing activiti~.

RPT IlVlPLEMENTATION

There is a single implementation approach for this element which all co-permittees must
follow. Program staff take the lead on providing guidance in annual reporting based upon
discussion and recommendations by the Program’s Subcommittees and Management
Committee and in compiling, filing, and distributing the Annual Report.

INTEGRATION AND COORDINATION WITH OTHER PROGRAM ELEMENTS

The Annual Report integrates all Program elements by providing a status report and
proposing changes to the Program’s Storm Water Management Plan subject to r~view and
approval by the Regional Board.

RPT EFFECTIVENESS EVALUATION

Program participants contim:ously evaluate both the effectiveness of the various Program
elements as-well as the annual reporting and evaluation process itself. An important
objective stated above is to streamline and simplify the reporting r~luirements for routine or
ongoing activities. This is proposed in order to improve Program and �o-permittee efficiency
and to focus on new management measures, activities, and special study results.

RPT ACFIVrI’IF~

RPT-I Continuously Improve Annual Reporting and Evaluation

The purpose of this ongoing activity is to continuously improve the quality, value, and
efficiency of the Program’s Annual Reporting and Evaluation process.

Task 1: Evaluate the recent reporting process and identify areas needing
improvement.

9-10                        December 20, 1994
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J~ma C’hre Vdley Noapo~ Seurce l~iu6on Coem~

T~k 2: lden~fy ~d develop minimum ~o~ s~ds for activities which
~ ~ R~ in a ch~k l~st format.

T~k 3: Submit pro~ ch~ges to Region~ ~d for ~iew ~d a~m~.
T~k 4: Develop ~d implement ~n~ ~rmit~ ~ffo~ eye.don p~.

TABLE 9.%2
~ Rol~ and R~po~ib~tl~ and ~ule

A~vi~m & T~ R~ Brd BASRA

1. E~e ~ ~ ~nimg S S L

2. ~m~ ~ ~p ~ S S L

In a ~ lbt fo~.

p~s~ ~ ~oJ. S~t
~gio~ ~ for ~ ~
app~

4. D~p ~ ~p~em ~1 L $ $ S~l~ion p~n.

MON--MO~O~G PROG~

GOA~ ~ O~E~MON

~e ove~l goM of monitoring is to ob~n ad~uate info~ation to
problems, ~d in m~ implement ~d ~ss the eff~fiveness of m~agement m~u~s which
~ design~ to p~vide r~sonablv proration of ~ur~s
mo~tofing p~g~m’s ~ific obj~fiv~s, major findings, ~d pl~ summ~

s.

Monito~g ~fi~fies ~e implemvn~ at ~e ~gion~, ~-wide, ~d ~mmunity-~ific
(~itt~) l~vels. Region~ monito~pg of ~e
implement~ by ~e S~ F~ci~o ~tu~y Institute for ~ Rvgion~ ~d. Regio~
~s~ch ~d monitoring is a prog~m ~ identified in ~e S~ F~ci~o ~stu~ P~j~t’s
June 1993 Comprehensive Con~ation ~d M~agement PI~. ~e Prog~m ~nu~ly funds

9-11                         ~m~r 20.
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a proportionate share of the cost of the Regional Monitoring Plan and uses information
reported by this activity to adjust control measure activities.

Area-wide monitoring activities are implemented by Program staff on behalf of
co-permittees in order to comply with the Program’s NPDES permit, identify sources, and
assess the effectiveness of control measures. Key objectives of Program monitoring include
comparison of storm water discharges with water quality criteria, identifying sources of
pollutants and toxicity, evaluating effectiveness of control measures, and providing direction
to the overall Program based upon an ongoing def’mition and characterization of problems.

Community-specific or targeted monitoring may be implemented by co-permittees as a tool to
assist in identifying special problems, illicit �onnections, or illegal dumping problems. At
the co-permittee level, monitoring is one of many tools that may be us~ to assist in local
activities.

INTEGRATION AND COORDINATION WITH OTHER AC’FIVITIF~

Monitoring activities are coordinated and integrated with many other activities of the
Program. Information obtained from the Regional Monitoring Plan and the Program’s
monitoring activities is used to direct future Program activities and make decisions regarding
problem characterization, source identification, effectiveness of control measures, and
Program priorities. Thus the knowledge gained through this Program element is used as
input to the overall Program direction as well as other Program elements.

MON EFFECTIVENESS EVALUATION

One of the objectives of the Program’s monitoring activities is to assess effectiveness o~"
control measures of other Program elements. The best measure of effectiveness evaluation
of the monitoring program itself is an ongoing assessment of whether it is providing useful
information to help direct and prioritize future Program activities. The Program’s objective
is to propose modifications to the monitoring plan as needed to provide information necessary
to address evolving issues and questions.

MON ACTIVITIES

MON-! Participate In the Regional MonitorIng Plan

The objective of this activity is to support and participate in the Regional Monitoring Plan
(R!~) in order to ob~n the greatest value of resulting information at the most reasonable
public cost.

Task l: Fund the Program’s appropriate share of the P..MP.
Task 2: Participate in the policy and technical committees of the RMP.
Task 3: Use RMP findings to assist in setting future direction of the Program.

9-12                          D~:ember 20, 1994
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O
MON-2 Implement and Evaluate the Program’s Monitoring Plan

Fivc specific objectives of this activity are described in Chapter 8. Incr~ emph~is will
be placed on integrated watershed based monitoring of water quality, .~diment, soil, and                  ~
biological resources.

Task I: Report and describe findings through the Program’s annual reporting ~
process.

Task 2: Identify and propose changes to the Plan to improve its effectivene~.
Task 3: Develop and implement annual control measure effectiveness evaluation

plan.
Task 4: Coordinate regionally through BASMAA in order to share information.
Task 5: Develop and implement additional monitoring activities d~igned to mee~t the

goals of the Watershed Management Measures (WMM).
T~k 6: Conduct a pilot project Io evaluate the use of a watershed monitoring

approach.

2
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P~--~LIC AG~CY A~

P~ GO~ ~ O~

~n~l m~u~ under ~e Public Agency Activities ~AA) element ~v~
~uc~g or eDmina~ng adver~ wa~r q~ity im~c~ due W ~ns~�~on, ~ons, ~d
~n~ ac~ons by municip~i~es of ~e Prognm. Su~ssful implem~on of P~
~fivi~es is ~cul~ly im~t sin~ agencies ~ ~e P~g~ ~ould ~e
~ples W ~e ~mmuni~.

P~ ~~A~ON

Wi~ ~e ex~p~on of eff~veness ev~ua~on development or ~i~ s~dies, ~e PAA
element is implement~ at ~e agency-s~ific level; there ~e no Program-wide or ~gion~
level implemen~on ac~vi~es. Rela~ elements such ~ PIP ~d New D~elopment ~d
Cons~c~on may ~nsist of Prognm level ac~vi~es in ~s~n~ w PAA n~s or ou~u~.
~e~ is a single implemen~tion s~tegy for ~is element which ~I ~it~s
follow, if the s~ific activity or issue ~ is appli~ble. ~I~ in~o~ation ~g~ing
implemen~on of ~e~ activities is includ~ in the individu~ ~it~ work p~s.

~G~ON A~ C~INA~ON ~ OTHER PROG~M

Public Agency Ac~vi~es should ~ clo~ly ~rdinat~ wi~ ~e P~ element (wi~ munici~
employ~s ~ ~e ~get audience) ~d with ~e NDC element. Municip~ s~ff ~u~fion
~ning n~s should ~ outpu~ of ~e PAA element which ~e ~ inpu~ to
element. ~o~ municip~ ac~vities such ~ pl~ning, design, ~d ~ns~c~on of public
agency proj~ should be clo~ly ~rdinat~ ~d integnt~ with ~e ~C elem~t
implemen~6on of public proj~ts is ~nsistent with tho~ of ~e p~va~ ~wr.

P~ ~V~S EVALUA~ON

~nsic W implemen~on of PAA element ac~vities is ~ itentive p~ess of eff~fiv~s
~fion l~ding to BMP ~finement. ~is p~ss includes six ~m~n~:

I. Invento~ public agency o~n~ons ~d m~nten~ (O&~
2. A~ ~d p~o~ze ~� ~llu~on ~ten~ of O & M ~vi~
3. ~v~te ~ten~ BMPs
4. Sel~t ~d implement BMPs
5. Ev~ua~ ~e eff~veness of ~e BMPs ~l~t~ ~d ~n
6. Refin~vi~ BMP imp]emen~tion

Eventu~ly, ~ PAA BMPs ~ ~I~t~ ~d ~fin~, ~itt~s will ~ncen~te on
~d 6.
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~isms ~ de~inc ~d ~k e~f~veness o£ ~e PAA acfi~es ~ ~ develo~
implement, where f~ble, ~ ~ o£ ~is elem~t.

~e fo~o~g is ~ oug~e of PAA ~fivifi~ ~d ~.

P~-I Mu~clpal Co~tlon

T~ I: ~ Sto~ Water %llu~on P~ven~ P~s (~PPs).
T~ 2: Implem~t S~PPs.

P~-~ ~r~ and R~tlon

T~k I: B~s for stonge ~d appli~on of fe~li~rs ~d ~.
T~k 2: Implement ~uipment w~ ~ter BMPs.
T~k 3: Implemen~ m~nten~ acfi~fies BM~.
T~k 4: Implement swimming ~l BMPs.

Sto~ D~ Sy~em O~tlon & Ma[nte~ncePAA-3

T~k I: Pe~o~ inlet m~n~.
T~k 2: Pe~o~ line m~nte~.
T~k 3: Pedo~ ~lid ~te ~agement.
T~k 4: Pedo~ d~s b~in m~n~n~.
T~k 5: Re~ch ~d ~nte s~ctu~ ~fi~.

and R~&PAA~ St~

T~k I: Pedo~ st~t sw~ping/cl~ing.
T~k 2. Implement p~cfices to imp~ve st~t swiping eff~fiv~m.
T~k 3: Implement ~vement ~hing BMP (side,S, pl~, ~ng Io~, e~.).
T~k 4: Implement ~w cut s]u~ m~agement BMPs.
T~k ~: Implement ~ving BMPs.
T~k 6: Inv~to~ m~i~ i~ga6on ~d ~sticide u~ pnc~ces ~d implement

~mp~a~ BMPs.

9-16 December 20, 1994

R0058705



PAA-~ ~ood Cont.!

T~k 1: C~rdina~ p~]~t planing wi~ ~C element
T~ 2: Conduct ~ ~vento~ of ~l ~ey ~mfions ~d ~n~n~
T~k 3: Ev~uate ~d implement op~nunifies m ~u~ ~e
T~k 4: Ev~ ~d implement op~nunifies for ~iment m~emmt.
T~k 5: Ev~ ~d implement op~nuni~es for vege~fion pm~fi~ ~d

T~k 6: ~v~ ~d implement op~nunifies for impmv~ fi~e6~ ~em~t.

P~ Water Ut~ty O~tlom

T~k I: C~rdinate proj~t pl~nin~ with NDC element acfivifi~.
T~k 2: Conduct ~ invento~ of ~I key o~ntions ~d m~nten~ce ~fivifi~.
T~k 3: Identify ~I rou~ne & unpl~n~ non-stormwa~r dibbles.
T~k 4: Iden~fy di~h~gcs to ~ivJng waters of ~I chemi~ additive.
T~k 5: ~ve]op m~agement pl~ to r~uc~eliminate di~h~g~ of ~n~.
T~k 6: Implement ~e disch~ge m~agement pl~.
T~k 7: Ev~uate impac~ of ongoing O&M ac~vities from T~k 2.
T~k 8: Develop a pl~ to r~uce/eliminate O&M im~�~ of ~n~m.
T~k 9: Implement ~e O&M impacts m~agement pl~.

_ PAA-7 ~bfic Fac~iti~

T~k 1: Implement p~ng lot BMPs.
T~k 2: Implement BMPs to r~uce ~llu~t l~ding from golf ~u~.
T~k 3: Implement BMPs to r~uce ~llu~t lmding from ho~i~ si~.
T~k 4: Implement BMPs to r~uce ~llu~t l~ding from public buildings,

~d~ping, e~.

PAA-8 Pon~, Fountain, & other ~blic Water Bodi~

T~k 1: Implement BMPs to con~ol ~gae.
T~k 2: Implement BMPs ~ con~ol chlo~n~llu~t di~h~.
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TA~
PAA Roles, Re~po~

(~blic A~ 1

Ac/ivhies & Tasks     IIReg Brd BA~A I P~,~ ~ommI Cbl I C,     LA

P~-! Munkipal Cor~ration Yar~

i. P~pa~ SIo~ Water Pollu~n
S-Maim L L L~vemion P~m ~p~)

95-~ ~ ~ 9
~4-95) (94-95)

2. I~le~m S~PP, L         L L
95 -~ 95-~ 95 -96

PAA-2 Par~ and R~r~tion

1. ~lement BMP~ for ~o~£e a~
application of fe~i~n a~ L L L
~icide~ ~ ~

2. l~le~m eqmp~m wa~
water BMP~ L L L

95-96 ~
3. l~le~nt ~ime~e activilie~

BMPs L L L
~ 95-96 ~

4. ~le~nt ~imming
BMPs L L L

PAA-3 S~orm Drain System Operalion & Mainie~e

1. Peffo~ inle~ ~ime~mc
L      L      L

2. Pc~o~ li~ ~inte~nce                                                              L         L          L

3. Perfo~ ~lid wa~e ~gemem
L          L

4. Peffo~ deb~ baain

5. Re,arch a~ inco~o~le
S S-Maint L Lst~ctu~l re~rofi~ opportunities L

TBC TBC Tn~

R9774.1bl
~-" L = L~cl A~ency, S = Support A~.cncy, OG = On~.oin~. FY = Fiscal Yc~r. "’--" = No~ Applicable, TBC = To B~ Considered 9
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TABLE 9.7-4
Respomibilities, and Schedule

~blic Agmcy Activities)

9 Done 9 6     94-95 94-95 94-95 95-96 95-96 94-95     94-95(94-95)

[ L [ L [ L [ - ] 96.97[ L
L L

[ [ .L96 [ .L96 [L
96-97 95-96 95-96 OG 96-9"] 95-96 96"[’97 95 95 95-96

- L L - L L L L L L L -

- L L - L L L L L L L - 2

- L L - L L L L L L L -
"’

- - L - L L L L L - L -OG OG 95 -96 OG OG OG OG

L L L L ~ , L L L L ] L L -OG OG OG OG OG I OG OG OG OG I 95-96 OG

L L L L L i L L L L I L L -OG OG OG OG OG I OG OG OG OG ] 95-96 OG
L

-

1

L - L I L L L L [ L L --

L L L L ~ g L L L L I L L --TBC TBC TBC TBC TBC ] TBC TBC TBC TBC ] TBC OG
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~Itt~                                                                                                       PAA Roles~ Res

PAA-4 Streets and Roads

1. Perform ~t~et ~ueeping/¢ieaning L i L L 1.

2. Implement practices to improve S S-Mains L L L
street sweeping effectiveness TBC TBC TBC

3. Implement pavement washing S-MainS L L L
BMPs (sidewalk~, plaT~, OG . 95-96 OG
parking Io~, etc.)

4. Implement sew out’slurry BMPs S-Maim L L L

5. Implement paving BMi~ L L L

~ 6. Implement median in’igation and L L L -
pesticide use BMPI OG 95-96 OG

PAA-5 Flood Control

I. Coordinate project planning with S-Maim, -
activities in ND~ element New Dev

2. Conduc! an inventory of all key
operations and maintenance
activities                                                                             ,

3. Evaluate & implement _
oppoaunlties to reduce the use
o~" pesticides

4. Evaluate & implement - ~ - - -
opportunities for ~".dlmem
management

5. Evaluate & implement _
opportunities for vegetation
protection & restoration

"c~774.~b! 9-19

- : L~ad Agency, S : Snppor~ Agency, 0(3 = Ongoing, FY : Fiscal Year. "--’" = Not Applicable, TBC = To !~ Considered
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"rABL~
PAA RoI~s, Respo~il

(Public

6. Evaluate & implea~nl                                                                                          .
opponunitles f~or in~._~e.4

PAA-6 Water Utility Operations

1. Coordinate project plannin~ wi~h
activities in NDC element L

TB~2. Inventory all key opcratiom and
maintenance activities - L _

3. Identify all routine & unplanned ..=.=_
non-stormwater dlschar~es - L

- - 2
4. Identify discharges to receiving

� waters of all chemical additives - L _ ’~"
~ 96-97

5. Develop management plan to
reduce/eliminate discharges or" - L _concem 97-98

6. lmplemem the discharge
manag.erncnt plan - L _

97-987. Evaluate impacts of ongoing
O&M activities from Task 2                                                            -         L ....

8. Develop a plan to
reduce/eliminale O&M impacts Lof concern --97-98

9. implemen~ the O&M impacts

managemcn! plan L _ _
97-98

~,~4 ~1

~’~’~= L~ad Agency. S = Suppor~ Agency. OG = Ongoing. FY FiScal Year. "’--’" = Nol Applicable. TBC = To Be Considered
= 9-20
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TABI L
PAP. Rotes, Re~poasil

{Public
(conti,

Activities & Tasks Reg Brd BASMAA Program

¯ ,PAA’7 Public Facilities 2
I. Implement parkin~ lot BMIX~

TBC L L L

2. Manage golf course disr~arges

95 @6
3. Manage hospital site discharges

4. Manage discharges from ether
public buildings, plazas, L L L
landscaping, etc. TBC OG

PAA-8 Ponds, Fountains, & Other PublicWater Bodies
2

algae
OG

2. lmplemen! BMPs to �omrol

chlorine/pollutant discharges -- L

-

~L = L~ad Agency, S = Sup~n Agency. ~ Ofl~oln~. FY = Fiscal Year. "’.-" = Not Applicahle. TBC = To ~ Considered             .
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TABLE 9.7.4
Lespomllili~es, Md Schedule

M~p
PA ~ SC SC~VD~ 2

L L L L L

- - - L L L L - L -95 -96 95 -96 ~ ~

L L L L L L L L L L L L

L - L L 2
OO

OG OG -

L L          L                                   -
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PIP- PUBLIC INFORMATION AND PARTICIPATION

PIP GOA/.~ AND OBJECTIVES

Public Information and Participation (PIP) has the dual goals of (1) changing specific
behaviors that adversely impact the water quality of streams and the Bay and (2) increasing
the understanding and appreciation of streams and the Bay. The second PIP goal may
eventually lead to a change in values by individuals and society as a whole. These two PIP
goals can be achieved through the implementation of the following Pip programmatic
activities: (I) general outreach, (2) ~’geted outreach, (3) educational programs, and (4)
citizen participation.

PIP IMPLEMENTATION

PIP activities arc implemented at the regional, Program-wide, and community-specific (co-
permittee) levels. Regional activities and tasks are implemented in cooperation with or
through the ~ay Area Storrnwater Management Agencies Association (BASMAA). Program-
wide activities are implemented uniformly throughout the Santa Clara Valley by the Program
staff or contractors. Community-specific activities are implemented by each co-permittee and
arc reflective of the characteristics of the co-permittee’s jurisdiction.

There are three implementation strategies presented for the PIP Targeted Outreach activity in
order to accommodate the variation in co-permittee characteristics. All co-permittees must
select one of the Targeted Outreach strategies. Each co-permittee must provide an
explanation of the qualifying conditions or criteria on which their strategy selection is based
in their individual work plans.

Each of the PIP Targeted Outreach activities defines a list of required tasks and the ba.~es and
standards for evaluation. All co-permittees must provide an explanation for any of the tasks
within applicable activities that are proposed to be eliminated or modified, and the
co-permittees must also prepare a time schedule indicating the ~’get completion date for each
activity. De~led information on the progress and success of each individual task within a
PIP activity will be reported by each co-permittee in their detailed work plans and/or the
Program’s Annual Report. Regional and Program level activities will be reported by the
Program.

CO?RDINA.TION AND INTEGRATION WITH OTHER ACTIVITIES

Because some PIP goals and objectives are directly related to and driven by other Program
elements, many specific needs and tasks will be identified within those other Program
elements. The PIP Targeted Outreach needs will be defined through other Program
elements, such as the IND, IC1D or PAA elements. Specific products, outreach strategies,
distribution methods, and evaluation techniques will be defined to meet those identified needs
and developed at the Program level in close cooperation with the PIP Subcommittee and

9-22                           D~©emb~r 20, 1994
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Sama Clara Valley Nonpoial Soume Pollu~oa ~ ~m

members of ~e o~ginafing Subcommit~(s). U~n ~mplefion of p~uc~ or ~s,
~t~ implemen~fion may be at ~e ~it~ level, Prog~-wide, or regio~ d~nd~g
on ~e ou~ch s~mgy. O~er PIP activities, such ~ Gene~ Ou~ch ~d ~u~fion,
~ implemen~ at ~e P~g~ ~d ~gion~ levels ~d w~
~vi~ for ~tt~s’ ~mmunity ~ific

P~ ~F~S EV~UA~ON

Per~ps one of ~e most difficult ~u of ~e P~ elem~t
~e Prog~’s s~tegy to dete~ine eff~fiveness will ~
w~ch ~e most suitable for eviction, ~er ~ m aUempt m ~ P~ ~ a whole.
¯ e ex~nt f~ible, eff~fiveness m~u~s will ~ defin~ at ~e time of ~ p~
development ~d ou~ch s~tegy definition. ~e f~us will
~havior ~d attitude c~ges ~er ~ m~u~ng ~e q~fity of ~e ouch m~
~s.

P~-I ~velop a ~og~ P~ St~te~ and ~an for ~e Y~

~is activity will be conduct~ by ~e Prog~m in clo~ ~fion wi~
Su~mmitt~, ~rmitt~s, ~d BASMAA. T~get completion date is ~uly 1, 1~5.
ob~fives of ~e PIP s~tegy ~e to cl~ly s~te PIP g~s b~ u~n ~d ~n~s~t
ov~ Prog~ go~s ~d obj~ves, distinguish ~d ~rdinate activities
at ~e Rgion~ versus Prog~m-wide ~d ~-~it~ level, develop ~d implem~t a PIP
eff~fiveness ~ssment s~tegy, es~blish well~efin~ cdte~a for PIP p6odfies, es~bfish
~a which define ~e best level of PIP ou~ch me~ (~gion, Prog~, or !~),
c~rdinate ~d in~g~te PIP with ~1 other Prog~m element, identify m~kefing or m~t
~ch n~s, md develop ~und eviction ~hniqu~.

T~k 1: Develop~efine Prog~m-wide PIP go~s ~d obj~fives.
T~k 2: Determine ~d p~o~ti~ T~get~ Ou~ch n~s b~ on P~ g~s.
T~k 3: ~velop a ~r~ level ou~ch st~tegy: ~gion~, Pmg~ ,~.
T~k 4: Develop PIP ~rdinafion ~d sup~n pl~.
T~k 5: Define n~ mrm ~ ~in PIP ~fivifies ~d budget ~fi~.
T~k 6: ~velop a s~d~d press for pr~uct development, ou~ch $~mgy, ~d

eff~fiveness m~u~m~t.

P~-2 ~n~! Out~

~is ~fivity will be ~nduct~ at ~e region~ ~d Prog~ levels. C~i~s ~y ~d
gene~ ouw~ch to ~eir ~mmunity-s~ific ac6"aifies on a volun~ b~is. ~e obj~five
¯ is activity is m incr~se the gene~ public aw~eness ~d appr~iafion of ~r q~ity
issues in swims ~d ~e Bay ~d the im~ce of prot~fing benefici~ u~s. O~er
~clude es~blishing ~nsistency with ~e Public Involvement ~d
S~ F~ci~o Estu~ Proj~t.

~4 9-23 ~em~r 20,
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T~k 3: ~�lop ~d dis~bu~ g~e~ info~afion ~
T~k 4: ~velop ~d broad~ g~ info~fi~ audio ~s.
T~k 5: ~velop ~d br~d~ gene~ ~fo~afion ~d~
T~k 6: ~velop matefi~ ~d ~ ou~ch s~Wgy ~ su~n ~e

~-~ Tapered Ou~

~,ds ~fivi~ w~l ~ ~nduc~ p~m~ly at ~e C~it~ level, but
~duc~ at ~e Prog~m ~d ~gion~ levels, ~ app~p~ate, b~ ~n
~d P~ g~s ~d ouw~ch s~tegies. ~e obj~five of ~is activity is
~i~c ~haviors which ~e ~own to adver~ly impact water qu~ity in s~s ~d ~e ~y
or impact bene~ci~ uses. This ac~vity �ondsts of ~r~ C~rmitt~ lev~ implemen~fion
s~tegie~. All ~itt~ mu~t ~l~t one of ~e s~tegies ~d p~de ~ ~pl~afion of
¯ e qu~ifying ~ndifions in their work plus ~d/or ~e ~n~ R~.

Ou~vin~ Condifio~: 2

Primely residenti~ ~mmunities-limit~ ~mme~i~ acfivi~.

T~k 1: Develop ou~ch mater,s for ~sidenfi~ ~u~fi~.
T~k 2: Implement ~sidenti~ ou~ch.
T~k 3: Implement ~mmerci~ ou~ch, ~ determin~ by PAA. I~ ~d IC~

element activities.
T~k 4: Implement ou~ch to the development community, ~ dete~in~ by

element activities.
T~k 5: ~u~t~n public employs.
T~k 6: M~ify ou~ch ~d ~u~tion~ effo~ ~ new matefi~ginfo~fion

~me a~lable.

Reining and ~luation CHt¢O~:

W~tten ou~ch s~egy ~d distribution pl~s. Ann~ summ~ of p~u~
dev¢lo~/dis~but~ ~d ~ning acdvifivs. Annu~ revision of ou~ch p~s.
Ev~ua~on of rvs~n~ ~o idenfifi~ n~s by approp~ate ~it~ d~en~
subcommi~.

~7"/4 9-24 December 20. 1994
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STRATEGY 2

Ou~i~vine (~onditlon~:

Mode~te amount of ~mme~i~ ~ ~d rome fight ~dus~ du~m~t
fo~ of m~em ~dus~ ~b.

2
T~k 1: ~vel~ ou~ch m~s for mid~ ~.
Tuk 2: Implement ~idenfi~ ou~ch.
T~k 3: Implem~t ~mmerc~fight indus~ ouch, ~ de~ by P~,

~, I~D ~d ~ element ac~vi~es.
T~E 4: Implement ou~ch to ~e development ~mmunity,

element ~fivifi~.
T~k 5: ~u~t~n public employs.
T~k 6: M~ify ouv~ch ~d ~u~fion~ effom ~ new m~fo~

~me av~le.

Re~nin~ and Evaluation C~te~:

W~t~n ou~ch s~legy ~d dist~bution pl~s. Annu~ summ~ o~ p~
develo~Idis~bu~ ~d ~ning activi~es. Annu~ revision
E~on o£ ~n~ to iden~ n~s by approp~ate
su~ommit~. An~ysis o£ ~ends in ob~ ~llu~on pr~lems.

s~~y 3

Ou~i~vine Condition~:

Older bu~ness dis~c~ ~d/or ~me rela~vely h~ ~du~

T~ ]: ~vel~ ou~ch mater,s for ~id~ ~u~on.
T~k 2: Implement ~siden~ ouch.
T~k ~ Implement ou~ch �ommerci~/indus~ ou~ch, ~ de~ by P~.

I~, ICID ~d M~ element ac~vi~.
T~k 4: Implement ou~ch to fac~i~es ~gulat~ by ~e S~ ~D~

~dus~ ~it.

~74 9-25 Ducemlmr 20, 1994
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Task 5: Implement out~ach to the development community, as determined by NDC
element activities.

Task 6: Incorporate and coordinate educational outreach into ongoing inspection
activities.

Task 7: Develop and implement outreach to meet goals of the
Task 8: Educate/train public employees.
Task 9: Modify outreach and educational ef/’ons as new materials/information

become available.

R _e~orting and Evaluation

Written out.reach strategy and distribution plans. Annual summary of products
developedldistributed and tnining activities. Annual revision of outreach plans.
Evaluation of response to identified needs by appropriate co-permittee department or
subcomndttee. Analysis of trends in observed pollution problems. Anzlysis of
inspect.ions and use of educational materials by facilities to comply with nonpoint
source reductions.

PEP-4 F-Alucation ]h’ograms

This activity will be conducted primarily at the Program level. It will be implemented at the
co-permittee level as a voluntary measure. The objective of this activity is to change
peoples’ values through education and understanding of the importance of water quality and
beneficial uses in streams and the Bay. Because values change very slowly and over the long
term, it is important to incorporate the needed education into the curriculum at various points
(e.g. K-I2, college, post educational). Educational programs directed at public employees or
other specifically targeted groups will be implemented through the PIP Targeted Outreach
activity and closely coordinated with the appropriate Program element and subcommittee.

Task 1: Develop and implement school education programs.
Task 2: Develop and implement general public programs.

P[P-$ Citizen Participation

This activity will be conducted primarily at the co-permittee level since individual
co-permittees are best suited to enlist and engage their local citizens and organized citizen
groups. Some tasks within this activity, such as Streamkeepers Pilot Implementation and
Watershed Monitoring Strategy development, will be conducted at the Program level. The
objective of this activity builds upon the objectives of (1) general outreach, (2) targeted
outreach, and (3) education programs, in that it seeks to inform and engage citizens through
direct participation and in such a way as to (1) increase their awareness and appreciation of
the functions and values of streams and the Bay, (2) modify behaviors which they may have
exhibited which adversely affected water quality or compromised beneficial uses,

R97’74                                        9-26                             December 20, 1994
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(3) influence a positive change in their values toward a deeper appreciation of stxeams and
the Bay, and (4) motivate them to become pardcipanU of a community creek watch.

Complete Pilot Sueamkeepers Program. 1Task h
Task 2: Support Citizen Monitoring tlu’ough implementation of Strea.,nkeepers.
Task 3: Coordinat~ with Strea~e~pers to respond to dtize.n repom of pollution P~

problems.
Tad: 4: Identify other opportunities for citizen partlcipafio~.

5
4
2

~9"r74 9-27 December 20. 1994
pip
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PIP Roles,
(Pubic

Activities & Tasks Reg Brd.. BASMAA    Program. Sul~omm Cbl Cpt LA

PIP-I Develop a Program PIP Strategy and Plan for the Years 1995-2000

1. D~velop/refine Program-wldc PIP S L -
goals ¯nd objectives

04-05)

2. Determine and prioritize Targeted S L-PI/P -
Outread) needs base~l on PIP 9:5-96
goals

3. Develop a three-level ~tt’~ch S S L-PI/P - -
strategy: regional, program, city

4. Develop PiP coordination and S L-PUP - - A
~upport plan OG

$.Other rob.

.- :5. Define near-term tasks within PIP $ L-PI/P - - ""~.
:.’ activities and budget estimates OG

6. Develop standard process/’or L-PI/P - - -
product development, outreach
strategy and effectiveness

PIP-2 General Outreach

1. Distribute existing materi¯ls L

2. Participate in ¯ BASMAA L S
regional advertising, ,campaign OG

3. Develop and distribute gener, I L L L-PI/P L L L
in/’orm~tlon written materials development dlswib, development OG OG distrib.

4. Develop and broadcast general L S S-PI/P - - -
information ¯udio materials development

"~4,tbl 9.28
Lead Agency, S = Suppor~ Agency. OG -- Ongoing. FY = Fiscal Ye¯r, "-" = Nol Applicable, TBC = To Be Considered
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TABLE 9.7-5                                                                                  L
espomlbilities, m~d
,nna~ and

L L I L L L L L L L L L L L

TBC 0(3

P~P
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TABLE 9.7-$                                                                                                                        L
:mpomib~ties, m~d Schedule
)rmatiou ",’d Participa6oe)

2

L L L L L L I L L L L L L L

L L L L L L ] L L L L L L L U
distr~b. (~; 0(3 0(3 043 0(3 I 043 0(3 043 OG OG OO ~

[

9-2g

~P
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TABLK 9.7-$ Lespoudbii;~es, and ~bedule
rma6oe and Par~pa6oa)

(com~ucd)

LA LXH LG MIp PA SJ SC SCC I Stga SV WD
L - L L - L L - L L L -

L - L - L - _ I OG
L _OG OG OG - - -

L - L - L - _ _OG OG OG - OG L - _

L - L - OG - _ _o oo (PAA - OG L - _
_ only) OG

L L L - L .... OG L -

OG                                       -                L      - , -

L L .... I
OG OG - L - ; -

9-29
December" ~0, 199~
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TAB    L

PIP Roles, Resp0nsl
(Public Informati~

(�ontl

Activities & Ta.~.s R~ Brd BASMAA pr-~8~-,,~ S~--- Cpt ~ 2

into ongoing inspeclion acdvilics - - -

7. Implement outreach to mee! ~oals
Lof ~ element - - -

8. Educa~e/Irain public employees                                 S         S.PI/P        _         _

9. Modify outreach aml educational
effom as n~w material/ S-All - _ -
information becomes available

PIP-4 Education Programs

I. Develop and implement school 2
education programs L-PUP L L L

96-97 TBC
2. Develop and impl©mem general

L L-Pl/P L

-

public programs L
OG          OO         TBC       OG

PIP-5 Citizen Participation

I. Complete pilo~ Streamkeepers
Pmgram L _ _ _

(94-95)

2. Support citizen monitoring

3
through implementation of L _ _ _
$1rcamkeepers

3. Coordinate with Slreamkccp~r~ to
Lrespond to citiz~n reports of $ -- -

pollution problems OG TBC

4. Identify other ~,~,,~,,~nitics for
ciGz,’n panicipatio~ L-PUP L

rLead Agency. S = Suppo~l Agency, OG = Ongoing. FY = Fiscal Year. "’--" = No~ Applicable, TBC : To Be Considered 9-3
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TABLE 9.7-5                                                                                  L
esponsi’o~Lies, and ScheduJe
rmaGoo and Part~l)at~a)

(¢o~n~.a)

LA LAII LG Mlp MS MV PA SJ SC SCC SV WD
- - - L - L - L L - - L -

.... S $ _ _ $ _

- - I L - L - L L - L

- L - L - L L _ _OG OG 95-96 OG

.C ,, TBC OG 0~ 95-96 OG OG

T OG OG OG OG

OG.       -       _        S          $ .... L

- - S L S L L L - - S - LTBC . OG TBC OG OG OG TBC OG

L                 -              TBC                L              TBC            L                 L                                                                                  L             L

9-31
December 20. 1994
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MET--METALS CONTROL MEASURES

MET GOALS AND OBTECTIVES

concentrations in S~ta Clara Valley streams and loads to the South Bay for those me~s
which have been found to be regularly present in detectable quantifies in storm wamr and ~
of envi~ronmenta~ concern. A process for assigning priority to m¢~als reduction is provided in
Chapwr 4. Priority is given to reducing copper loads in order to implement ~he March 1994
Copper Reduction MOU, meet the requirements of ~e December 1993 Cease and Desist
Order, and attain the goals of the CCMP mass emissions str,~tegy.

MET IMPLEMENTATION

T1-ds Program element is implemented at the Program level in terms of coordinating, tracking
and repo~ng the progress, and at the co-permittee level in ~rms of implementing specific
control measure activities. Control measures for metals reduction generally fall into other
Program elements and take a watershed approach to implementation. Emphasis will be given
to those metals for which a waste load allocation is pending or has been adopted (e.g.,
copper), and those metals known to be of urban origin and presen~ in storm water (copper,
cadmium, lead).

COORDINATION AND INTEGRATION WITH OTHER ACTIVITIES

Metals control measure activities fall into other Program elements but are grouped together
in this element for purposes of regulatory compliance, quantification of load reduction,
annual reporting, accountability, and logical organization of a group of targeted control
measures. Each control measure action within a particular task will be cross refer~nc~ to
the Program element and activity in which it is located as part of the annual reporting
process.

MET EFFECTIVENESS EVALUATION

The regulatory mandates for the heavy me~Is, and copper in particular, are such that source
identification and quantification of control measure effectiveness is probably the most
advanced of any activities of the Program. Effectiveness is measured through special studies,
pilot projects.., and ongoing evaluation and reporting.

MET ACTIVITIES

MET-1 Copper Load Reduction

The principal purpose of this activity is to meet the commitments of the March 1994 Copper
Reduction MOU and the regulatory requirements in Provision B of the December 1993 Cease

10774 9-32 l~ember ~0, 1994
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O
~d ~sist ~dcr. ~cr obj~vcs include ~n~lida~on o~ ~e effom ~n~n~
~g~ elemen~ ~m a single ~ in ~e ~n~ ~ng p~.

T~k 1: ~ ~d ~ign ~s mc~ l~d ~uc~on ~nsib~.
T~k 2: ~e ~d implement ~on ~ ~p~r ~uc~on m~u~ ~d q~fy

¯ �~ c~iu.

2T~k 3: ~velop implemen~on pl~ for long ~ ~ ~uc~on m~u~ ~d
~gies ~r MOU.

T~k 4: Q~fi~6on & cv~ua6on ~r MOU ~ugh ~n~
T~k ~: R~n on cff~6veness of v~ous pilot
T~k 6: A~ pmg~ ~d ~n~ n~ for ~di~o~

~-20~er H~ Me~E Reduction

~e pu~ of ~is ~vi~ is w m~t the ~uiremen~ of ~vision A in
~ ~d ~sist ~der which ~ui~s iden6fi~on ~d implemen~on of ~n~l m~
for h~ me~s. Chapter 4 ~n~ns a me~ for dete~ining
~u~.

T~k I: ~te~ine ~uctions of other me~s ~ia~ wi~ ~p~r ~I

T~k 2: ~velop ~d implement control m~urcs for p~o~ me~s.
T~k 3: Q~y ~ucfion ~d~.

q
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TABLE 9.7-6 Labilities, and Implemeatatlea Schedule
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_    _
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-

L L L - L - L L L L L L L I~TBC TBC TBC TBC TBC TBC TBC TBC TBC TI~ TBC U
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~tata Clam V~U~y Noeipo~ $ou~* ~ CoetmJ I~mm ~ ~ W~t ~m

~--WA~H~ ~AG~ ~S~                                                                                            L

~ GO~ ~ O~V~

~ ~e br~dest ~n~, ~e p~ncip~ go~ of ~rsh~ m~gement is ~ pm~t ~e ~efi~
u~s of S~ CI~ V~ley s~ms ~d ~e Sou~ ~y. ~e key S~ pu~
~i~ ~s g~. S~nda~ go~s ~clude proofing suffa~ ~d gmundw~ d~ng
wa~r supples, ~cr~ing ~mmunity aw~eness ~d appr~iafion of ~e im~ of
watersh~s ~d water re~ur~s, ~d engaging ~e ~mmu~ty ~ ~r~ pm~fion.
element ~ m~ ~e r~uiremen~ of Provision D of ~e ~m~r 1~3 C~ ~d
Order, ~e watersh~ pl~ning ~d �l~sifi~don m~u~s of ~e M~ch 1~4
R~ucdon MOU, ~d ~e spirit of ~e S~ F~ci~ ~ Pmj~t CC~ ~d
~ne Act ~d R~u~o~don Amendments. Watersh~ M~agement r~g~
~rsh~ ~ific g~s, v~ues, problems, ~d ~lufion~.

~M ~L~A~ON

~is Prog~m element i$ c~rdinat~ ~d m~ag~ at the Prog~m level but ~ific
~e implement~ at ~e c~rmitt~ level. A ph~ approach to implemen~fion
pro~. Ce~n activities such ~ ~e dev21opment of watersh~ monito~ng
prot~ols ~e pro~s~ to be implement~ at ~e region~ level ~rough BASMAA
~sis~ce from ~e S~ F~cisco ~tu~ Institute. Other activities such ~ ~e developm~t
of a pilot watersh~ m~agement Pl~ will ~ initiat~ by ~e Pmg~ wi~ SC~
l~d ageocy, ~d exp~d~ to a Prog~m-wide effort ~ it matu~. Cifi~ ~d ~e ~un~
play ~e key role in l~d u~ pl~ning ~d implemen~on of New ~velopm~t ~n~l
m~o~.

~G~ON A~ COO~INA~ON ~ O~ER PR~M ~~

Watersh~ M~agement is ~ approach to comprehensive ~llu~t ~ucfion ~d na~
re~urce m~agement which ~ to ~rdinate ~d integ~te m~y g~s, obj~fives, ~d
~fivifies in-such a way ~ to provide m~imum ove~l benefi~ at ~e minimum ove~l ~st
~ ~e community. Watersh~ M~agement embnces m~y s~ific ~fivifi~ of o~er
Prog~ element, es~i~iy ~ose within ~e ~C element, ~d ~cludes a ~g~ ~d
~gion~ level approach to ~rdinafion &rid inwg~tion. ~e Wat~sh~ M~agem~t
M~ures ~ ~k to m~t ~e intent of ~e S~ F~ci~ ~tu~ Proj~t, ~e C~ ~ne
Act ~d R~u~oH~fion Amendment, ~d Region~ ~d s~f gui~ for new
developmen~(~ C~p~r 5).

~M ~FE~VE~S EVALUA~ON

Watersh~ m~agement involves the eff~five c~rdina~on of m~y diff~ent activities
order to achieve watersh~ s~ific go~s ~d p~o~fies. ~us, watersh~ m~agem~t
eff~fiveness ~ be m~ur~ indir~y through ~ ev~uafion of ~e su~ss

9-35
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of ~rog~ ~d ~]at~ activates. O~er su~ss cfi~fia w~]l n~ to ~ defin~ ~ a cl~
pu~ ~s es~biish~ ~d wa[ersh~

~-1 ~p~ve ~itutional A~ngemen~

~s ~fiviW emph~i~s f~st establishing
~og~ m unde~e in a watersh~ m~agement appr~ch
ac~eve ~ese obj~fives ~rough impro "ement of existing or new ~sfi~fi~ ~gemmU.
~ ~n~t ~ activity PM-2, ~e obj~fives of ~M-1 ~ ~ific ~ ~~ pm~.

T~k l: Define ~e ~ogmm’s go~s ~d obj~fives of ~tenh~ ~em~t.
T~k 2: Review CONCU~PERC pa~r ~d identify op~nunifi~.
Trek 3: Develop new insfitu~on~ ~gemen~ (~cluding

~-2 ~velop Wate~hed Monlto~g Plan and ~o[~o~

~e pu~ of ~is activity is to define
~y Ar~. ~is ac~vity will be ~ out in ~rdina~on with BASMAA, ~e S~
F~ci~ ~tu~ Institute, ~d ~e Region~ ~d.

Trek I: ~fine Go~s ~d Obj~fives of wa~rsh~ moni~fing.
Trek 2: ~mblish monitoring ~mpling design, prot~Is, ~d ~ m~gem~t

plm.
Trek 3: Define linage to ~M-3, Watersh~ Clmsifi~fion.
Trek 4: ~i~ate pilot wa~rsh~ monito~ng

~[-3 ~p]ement Wzte~hed Cl~lfl~tlon

pu~ of ~is activity is to~e
MOU md develop m approach to watersh~ clmsifi~tion
of ~llu~t ~ucfion m~ures ~d proration of natu~ ~ur~ ~d ~nefici~ u~.

Trek l: Review CONCUR Wa~rsh~ Clmsifi~fion ~.
T~k 2: Identify op~nuni~es to u~ CONCUR ~r ~n~.
Trek 3j ~fine linage ~o watersh~ monitoring ~M-2).
Trek 4: Clmsify md pdodfi~ watersh~s.

~ Develop a ~ot Wate~hed

~e obj~five of ~is ac~vity is to initiate watersh~ m~agement ~rough ~e development
a pilot watersh~ plm. ~e results of the pilot effort will
plmning acfivi~es to be implement~ under ~M-5. ~ile SC~ will ~e

~4 9-36 ~.m~r 20, !~4
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~y P~ effom ~ ~e pilot, cid~ ~d ~undes will play key ml~ ~ ~d u~                      ~
~em~t.

T~k 1: ~rdinate wi~ SC~ Coyo~ Wat~ P~g effo~.
T~k 2: Ev~ ~e Pilot pmj~t ~ ~ ~ul~.
Tuk 3: R~mm~fions for fum~ p~. ~
T~k 4: ~velop m~el ~ p~.

~.~ ~pl~ent Am-Wide Wate~hed ~g~ent 2

~s is ~e ~ ~fivity under ~e Wamrsh~ M~agement M~u~ ~d ~~ ~
implemen~fion of ~e ~M element. ~e obj~five is ph~ implm~ of
~sfitufion~ ~gements ~M-I), watersh~ monitoring ~-2), ~~
c~sifi~fion ~M-3), ~d a pilot ~tersh~ planing effort ~M4), i~ing m ~
implementation.

T~k 1: ~velop ~ ~-wide ~mrsh~ mgement ~y ~d p~.
T~k 2: Implement ~e watersh~ m~gement s~mgy.

2
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TAE
WIvlM Roles,

Ac~vlcles & Tasks           Reg Brd    BAS~AA Program Subcom~     Cbl       Cp¢        LA

WM]VI-I Improve Institutional Arrangements

I. Define ~h¢ Program’s goals and L
objectives of waten,hed 95-96
n~n~gcmcm

2. Review CORCLq~/PERC paper L
and identify opportunities 95-96

3. Develop ins61utionel smn£ements L
(including goals) 96-97

WM~I-2 Develop Watershed Monitoring Plan and Protocols

1. Define ~oals and objec6vcs of L $
watershed monitoring 95-96

2
2. Establish monitoring sampling L $

d~sign, prmecols, and dats 95-96
mana~emem plan

3. Define linka£e ~o WMM-3, LWatershed Classification 96-97

4. Initiate pilm watershed monitoring L $

~m~
(see WMM-4) 96-97

WMM-3 Watershed Classification

I. Review CONCUR Watershed L
~m~Classifica6on paper 95-96

2. Identify opportunities Io use LCONCUR paper concepts 95-96

3. Define linka£e ~o watershed Lmonitoring OV/~-2) 96-97

4. Classify =rid priori6z~- watersheds                                 L
98 -99

R97"/4.rid
L = Lead A£eney, S = Support Agency, OG = Ongoing, FY = Fiscal Year, "-" = No! Applicable, TBC = To Be Considered
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TABLE 9.7-7                                                                                 L

! Ma~agemem Measm~)

2
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TABI
WMM Roles, ReslaX

WMM-4 Develop a Pilot Watershed Plan 2

! 1. Coordinate wi~h SC’VWD Coyote
S --Watershed Planning effort

2. Evaluate pilo~ proce~ and results $ L
3. Provide recommendations for S S Lfuture plans

4. Develop model watet~hed plan

WMM-5 Implement Area-Wide Watershed Management

__ ’        strategy

19T74.1bl
L Lead Agency, S = Support Agency, OG Ongoing, FY = Fiscal Year, "-" = No~ Applicable, TBC © To B~ Considered
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IC~--~LIC~ CON~ON ~ ~LEGAL D~G ~~CA~ON
~ATION A~I~

IC~ GO~ ~ O~~

Con~ol m~ur~ under ~e ICID element have ~e go~ of id~fifying ~d
~issible non-sto~ water di~h~ges ~iat~ wi~ eider flleg~ dump~g or
~nn~tions ~tw~n ~i~Ipr~ water lin~ ~d storm d~.

IC~ ~~A~ON

~is p~g~ element is implement~ at ~e co-~rmitt~ level wi~ P~g~
provid~ in developing guid~ce ~d ~licies for ~rmi~ible ~d non-~rmissible non-storm
water di~h~ges ~d ~temative dis~ meth~s. The~ ~ntrol m~ure$ include
ins~fions. C~rmit~s may enter into c~live agr~men~ wi~ o~cr ~it~
or agencies (e.g., ~imtion discern) [o assist in ins~tions. ~e~ ~
design~ to a~omm~ate differences in the co-~rmi[t~ community
~itt~s which ~e primely ~sidenti~ St~[egy I), co-~t~$ ~a[ ~ve m~em~
amounts of ~mmerci~ ~d light indust~ ~d r~sonably new sto~ d~n
(S~tegy 2), ~d ~itt~s which have a m~e~te amount of h~vy indus~ or busin~
distdc~ ~ by older storm d~n systems. ~e strategies ~e intend~ w build on ~ch
other, ~d ~erefore co-~rmitt~s which qualify for Stntegy 2 ~e r~uir~ ~o implement
activities under S~tegy I. Implementation will ~e into account ~d build on
a~omplishmen~ of ~e first ~it ~fi~.

COO~INATION ~ OTHER PR~RAM

PIP Element: For $u~ssful implementation of the illeg~ dumpin~illici[ ~nn~fion
identification md elimination program element, c~rdination will ~ ~uir~ with ~e PIP
program element which will provide f~us~ outr~ch mated~$ for ~u~fing ~get
audien~s about ~ific non-~rmissible non-storm water disch~ges (�.g, ~I/s~
di~h~ges, ~s~u~t

~ Element: ~e illicit ~nn~tion/iIleg~ dumping prognm element will
¯ e indus~ ~nWol program ~ ins~tion for storm water di~h~gcs ~ well ~ non-storm
water di~ges ~ ~ conduct~ ~mulmn~usly.

Region~ ~d: ~is element should be c~rdinat~ with the Region~ ~d who i~u~
~D~ wrote di~h~ge ~rmi~ for c]~up o~dons ~a[ often di~h~ge into storm
chmnels or $to~ d~n systems.

R9774                                      9-40                           December 20, t994
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~FE~V~S EVALUA~ON

M~ures of eff~veness will be ~lor~ ~o refl~[ ~e ~ndi~on$ ~d ~mmunRy
ch~cw~s~cs of ~ch ~i[~ ~d will differ ~ de~b~ under ~ch s~gy. ~1,
¯ e ev~ua~on of eff~tiveness will f~us on ~e number of conn~tions ~d dumping
inciden~ iden~fi~ ~d eliminat~ ~ch y~ for a given l~vel of effort (e.g., problems
id~n~fi~ ~r 1~ ~ons). ld~ly, ~e suc~ of ~e pmg~ would ~ ~fl~ in
r~uc~on of problems for a given level of effort wi~ ~ch su~in8 ~.

S~TEGY ~

Ouali~ving Condition~

P~m~ly Residen6~ Communities

Activities:

The primary causes of illegal discharges in residential communities stems from
homeowner misunderstanding of what materials are permitted to enter the storm drain
system; therefore key elements in the strategy are coordinating with PIP element
activities to conduct homeowner education through public outreach and responding to
citizen complaints. The technical basis for residential outreach is primarily [he
Program’s list of permissible and non.permissible non-storm water discharges.
Co-permittees will review this list in the context of their jurisdiction and develop a list
of homeowner activities (e.g., illicit pool and spa connections, dumping of used motor
oil, mobile cleaner discharges) which are potentially the primary causes of non-
permissible non-storm water discharges. Based on this list, the co-permittee will
develop and implement a focused outreach program coordinating with other agencies .-/(e.g., County Health) as appropriate. In addition to these activities, illicit connection
identification activities are coordinated with public agency element activities.

-/Specific tasks to be accomplished will vary depending on the jurisdiction and previous
related efforts of the first SWMP. The following are recommended tasks [hat may be
tailored and modified for each co-permittee: ..

ICED-1 Residential Illegal Discharge EIEnination

Task 1: Prioritiz~ non-storm water discharges of concern (target audience
identification).

Task 2: Coordinate with PIP element activities to develop residential outreach
materials.

Task 3: Implement incident response plan and update as necessary.
Task 4: Conduct illegal dumping/illicit connection inspections/surveys in response to

citizen complaints and in coordination with PAA element activities. ~-

R9774 9-41 December 20, 1994
ICID

R0058742



R~in~ ~d ~v~uation ~HteH~:

~e ~i~s will ~n~ly d~ument ~e num~r ~d ~ of ~id~= id~fifi~,
addresS, ~d ~solv~ or non-~solv~; ~rdinadon ~ o~er ~t~ or
agencies ~cluding MOUs ~d agr~men~; ~d ~e num~r of tampon= ~iv~. It
is ~cipat~ ~at ~e number of ~mpl~n~ will incr~ ~ ~ ~iy y~ of
implem¢n=6on ~ cifi=ns b~ome more aw~� of problems, ~d g~y d~
~u~fion cffo~ begin ~ cr~ a ~enfly aw~ ~pu~fion.

L~~Y ~

Ou~i~vin~ Condi~on:

~ufi~icfion conchs m~e~te amount of commerci~ ~ (e.g., ~ls, ~mm~
st~p development) ~d/or light indust~ development most of which is in ~e fo~ of
~lafively m~cm indus~ ~.

Activities:

Commerci~ ~d light industfi~ ~s cons~tum ~ addifion~ ~ur~ of illeg~ dumping
~d illicit ~nn~fions ~d w~t addition~ activities ~yond ~o~ ~ifi~ ~
S~gy I. ~e public outr~ch ~get audience should be cx~d~ ~ ~d~
commcrci~ ~d light indust~ activities. A sus~n~ ill¢g~ dumping
~d illicit ~nn~fion elimination prog~m consisting of ~u~fion, ~i~
ins~fions, spill rvs~nsc, compl~nt rvs~n~, ~tcmative dis~ guid~,
enforcement, ~d ~ning should be develo~ ~d implement~, lmplemen~on
should ~ conduct~ through the most cost~ff~tiv¢ m~s ~d, in most mu~ci~fi~,
will be integ~t~ with I~ ~d PAA element activities. In~fion ~d enfo~ment
~rdinafion will likely be r~uir~ with m~nten~ s~f, HA~AT ~d
~dus~ ins~to~, ~d h~th ins~tors, ~ong o~e~.

S~ific, in ~ition to those ~er Slrwe~ I, ~:

IC~2 ~egal D~ha~e ~lnation for Co~e~l and ~ght ~d~Hal Fac~ti=

T~k 1: Pfio~fize invento~ of facilities devclo~ in ~e ~ ~em~t.
T~k 2: C~rdinatc with PIP element activities to develop app~fia~ ouch

~tefi~s ~d stringy.
T~k 3: ~blish system of r~iving, ~nding, ~d ~c~ng ~n~

rumpling.
T~k 4: C~rdinat¢ wi~ o~cr agencies to develop ag~men~ for

di~ options.
T~k 5: Ev~uate ~d ob~n enforcement authority ~d develop cnfor~m~t

pr~u~s.

~4 9-42 ~==~r 20,
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Task 6: Develop illicit connection survey plan.
Task 7: Perform illegal dumping/ilLicit connection inspections in conjunction wilh

IND element activities.

R _e~onine and Eva~uation Criterjl:

Wrinen illega/dumping identification and elimination strategy lhat includes criteria for
selection of high priority actvifies and areas, invento~ of commercial/industrial
businesses in high priority activities and areas, inspection methods, enforcement
authority, and coordination of implementation with other agencies. Annual reporting
wi~ include type and extent of inspections, the number and type of problems
encountered, actions taken, and s~atus of resolution. The primary evaluation criteria
for effectiveness will be number and type of incidents identified and eliminated and the
type and extent of inspections.

STRATEGY 3

Oualif.vin_~ Condition~:

Jurisdiction that contains older business districts and/or some relatively heavy industrial
areas.

Older business districts and/or older industries are often served by older storm drain
and sanitary sewer systems that may potentially contain more cross connections ~an is
found with more recent construction, in addition to implememing ¢~cti~itie$ idenl~fied
under Str~egi~ ] w~l 2, jurisdictions containing such areas should develop and
implement an outreach strategy [or older non-residential areas and develop and
implement a plan for routine surveillance for illicit connections. The surveillance plan
should build on relevant information obtained from activities conducted during
implementation of the t’u’st SW’MP.

Specific tasks are:

ICID-3 Hle.gal Discharge Elhnination for Older Business and Heavy Industrial Areas

Task 1: Coordinate with PIP element activities to develop appropriate outreach
materials and strategy for older business districts and heavy industrial
facilities, as appropriate.

Task 2: Develop system surveillance plan which includes prioritization of non-
residential areas to be inspected.

Task 3: Conduct routine system surveillance of storm drains.

~97"74                                        9-43                             December 20, 1994
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TAB    L
ICLD Roles, Respo~,~ibillties, ~

(Illicit Coenec6e~

Ac6vities & T,s ’ks Reg Brd    BASMAA Program Subcoum Cbl Cp¢ LA [- 1

ICID-I Residential Illegal Discharge Elimination (Strategy 1)
2I. Prloritize nonstorm water L-Ind/Comm L L Ldischarges of concern (target 95-96 OG 95-96 OG Daudience identification)

(92
2. Coordinale with PlP element

L-PI/P, L L Lto develop residential
Ind/Comm OG OG OG Coutreach materials

OG

3. Implement incidem response
L L Lplan

OG OG OG t
4. Conduct illegal dumpi~g/illi¢it

connection L L L

inspections/surveys in
OG OG OG C

response to citiZen complaints
2and in coordination with PAA

element.

ICID-2 illegal Dt~harge Elimination for Commercial and Li,.ht Industrial Facilities (add for Strategies 2 and "~ S~’~

I. Priorhlze inventory of
facilities developed in IND L L L

elen~nt Done Done Done
(94-95) (93-94)

~m~
2. Coordinate with PIP element

L-PUP, L L Lto develop commercial/llght
Ind/Comm OG OG OGindustrial outreach mate~als

OG

S

and strategy

3. Establish system of receiving,                                                           L         L
responding, and tracking

3

response to citizen complaints 95-96 OG

4. Coordinate with other
L-Ind/Comm L L Lagencies to develop

95-96 TBC OG Doneagreements for allenmtive
disposal options (93-94)

R9774 Abl
Lead A~cn,:y, S = Suppor~ A~ency, OG = On~.oin~. FY -- Fiscal Year. "--’" = Not Applicable. TBC To Be Considered
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TABLE 9.7-~
L)RiGe~, and Implem~tioa Schedule

mectkm/Igegal Dumping)

2L L L L L L L L L L L
! Done OG OG OG Done Done OG Don~ 95-96 043 Done

(92-93) (93-94) (91-92) (94-95) (90-91)

L L L L L L L L L L L S

L L L L L L L L L L L LOG OG OG OG OG OG OG OG OG OG OG OG

L L L L L L L L L L L L

2
and 3)

- L L -- L L L L - L L
Done Done Done Dor~ OG Done DOn~ Don~

(94-95) (93-94) (92-93) (94-95) (90-91)

- L L -- L L L L -- L L

(94-95)

-- L L -- L L L L -- L L L
95-96 Done Done Done Done Done 95-96 Done OG

(92-93) 93-94 (92-93) (90-q I ) (94-95) (90-91)

- L L - L -- L L - L L -
TBC OG OG OG OG TBC OG

December :"O, 19~ ~)
ICID r
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"" TAB
LICID Roles, Responsibilities

(Illicit Conaeclh

Activities & Tasks R~g Brd BASMAA Program Subc, Cbl Cp~ LA I
’.~. Evaluate and obtain

-- 2enforcement authority and L L
develop enforcement "rBC Done
procedures 91-92

6. Develop illicit connection
survey plan L L L

OG Done Done
(91-92) (92-93)

7. Perform illegal dumping/illicit
connection inspections in L L L
conjunction with IND OG OG OG
activities

’~ ICID-3 Illegal Discharge Elimination for Older Business and lteavy Industrial Areas (Add for Strategy 3)
21. Coordinate with PIP element

to develop omreach materials L-Pl/P, _ _ _
aM strategy for older IndlComm

business and heavy industrial

2. Develop system surveillance --
plan which includes - - -
prloritization of non-
residential areas to be
inspected

3. Conduct routine sysaem

-
surveillance of storm drains - -

R9~4.~bl                                                                                                              j
Lead Agency, S = Support Agency, OG = Ongoing, FY = Fiscal Year. "--" = No~ Applicable. TBC To Be Considered         9? ’ "
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~--~US~L ~ CO~C~L D~CH~G~ COBOL PROG~

~ GO~ ~ O~

~e 8~s ~d obj~ves of ~e ~dus~ ~d ~mmerci~ di~ger’s p~g~ elem~t
~n~ol sto~ ~r di~h~ges ~iat~
mu~cip~ sto~ d~n sy~ms.

~ ~~A~ON

~s progmm element is implemen~ at
developing BMP guid~ ~d PIP matefi~s ~a~ may be u~ful ~ ~u~g ~et
audien~s. Implemen~tion st~tegies
~it~s ~ ~l~t ~e most approp~ate s~tegy for ~eir ~mmunity c~c~sfics.

~G~ON A~ C~INA~ON

PIP ~ement: V~ous ac~vi~es will r~uire ~get~ ~mme~i~ ~d indus~ ~u~o~
~s (eg, BMP guid~ce) to be develo~ ~rough

ICID Element: M~y ac~vities in the I~ prog~m element ~ ~ ~st~ff~fively
~rdinat~ wi~ ~e illicit ~nn~on ~d illeg~ dumping iden~fi~fion ~d eliminafi~
prog~m element. ~e Prog~m h~ facilimt~ this ~rdina~on by �~g a joint
subcommitt~ ~s~nsible for assis~ng in

Region~ ~d: ~is element should ~ c~rdinat~ wi~ ~e Regio~ ~d w~ch
regulates ~n indus~es ~at ~e cover~ by

O~er Ins~on Agencies: ~is element should be c~rdinat~ with HAZMAT,
preferment, County Dep~ment of H~th, ~d other agencies wi~ in~6on
res~nsibili~es to minimi= ~e number of ins~ons at a given facility ~d m provide more
~st eff~ve prog~s.

~ ~FE~S EVALUA~ON

Eff=~veness ev~on c~te~a will be ~]or~ to
R~ommend~ c~te~a ~clude the number of problems iden~fi~ ~d m~Iv~ ~ve W a
given level of effort (e.g., number o£ ins~ons) ~d ~e ~r~n=ge of signifier ~u~s
~ ~r y~. Y~ly progress would show a d~r~ ~ problems for a given level of
implemen=~on.

Dec:ember 20, 1994
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STRATEGY I

Ouali~in_~ Conditign~’~

Primari/y residential communities with limited commercial or industrial uses.

Activlfiei: 2
For jurisdictions in this category there ar~ very few commercial ~ ~nd like.ly to I~
no ind~,~;trial facilities. In this case, CO-l~rmit~s will identify and inspec~ ~II
commercial facilities that handle pollutants of concern and may have exposur~ to storm
water, folJow up with educational assistance and, if necessary, lake enforcem~m ~ctlon.
Co-permittees will aJso assist facilities to comply with General Industrial permit, ~s
appropria~.

Recommended Task~ ~’e:

I~D-1 Commerclal/Industr|al Inspection and Outreach (Few FacUR|~s)

Task 1: List all commercial/industrial facilities.
Task 2: Identify which facilities have exposure and are potential source~ of

pollutants of concern. , ~_ ._~
Task 3: Conduct inspoctions and provide outr~ch.

R _eportin_~ and Evaluation C?fitefia:

Report on number of facilities inspected, any problems or enforcement actions taken
and their resolution. ,./

STRATEGY 2

Oualif.vin_~ Conditi~,~:

lurisdictions which contain moderate amount of commercial land use and/or light
industrial development.

Activitier.

Jurisdictions in this category will focus source control efforts on specific commercial
facilities that are potential storm water pollutant sources (e.g., restaurants, gas stations,
automotive repair shops). A secondary focus will be to address treatment options for
sources common to various facilities (e.g., parking lots). Activities shall include
targeted outreach to these facilities using BMP guidance and PIP materials developed             r    ’~
by the Program andlor the Ioca~ co-permittee. If the jurisdiction contains a sufficient      ~... ;

R0058751



IND-2 Commercial/Light Industrial Inspections

Task I: Identify and prioritize commercial and industrial source.
Task 2: Develop a commerciaJlindustrial data ba.~ for tracking progress, reporting.
Task 3: Coordinate with PIP element activities to develop commercial/industrial

BMP guidance materials.
Task 4: Develop and implement inspector training program.
Task 5: Conduct inspections in cooperation with other agencies.
Task 6: Develop cooperative agreements with other agencies to coordinate

inspections.
Task 7: Evaluate feasibility of commercial awards program.
Task 8: Develop parking lot BMPs and a control sU~tegy based on Program/USEPA

pilot project.
Task 9: Implement parking lot control strategy.

Reportin~ and Evaluation Criten,’,,:

and comprehensiveness of inspections conducted and percentage of importantNumber
sources inspected per year. Number of problems resolved. Year to year progre~ in
reducing problems and the number of facilities which require inspections due to
compliance.

STRATEGY 3

Oua]ifyin_~ Conditioll,~:

JurisdiciJons which contain older business districts and/or heavy industries.

~774 9-~9 December 20, 1~94
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Activities:

Monitoring data indicate that the quality of storm water runoff is poorer from
ca~hments which have significant industrial sources. For jurisdictions in this category,
there is the need to assist indus~es to comply with the State’s General Indusu~
Permit and to assist other industries (who are not covered by the permit but �on~tute
an important source or" poUu~’~ts, e.g., auto repair) to comply with local requirements.
It" useful, enter into agreement with Regional Board on coordinating inspections,
reporting, and referrals or" problems. Outreach should be conducted utilizing existing
BMP and PLP materials develope~ (or in the process of being deve]opod) by the
Program and by �o-perrnittees. An inspection program sindlar to that outlined in the
above strategy should be developed and implemented with additional consideration for
assisting industries with General Permit compliance. Jurisdictions in this category may
aJso have industrial clean-up operations ongoing where treated groundwater is
discharged (under permit from the Regional Board) to the .iufisdiction’s storm drain
system or local streams. In this case, the co-permittee should work with the Regional
Board and these businesses to ensure that storm water and non-storm water discharge
issues are addressed.

Additio~z! speci.~c I~ks b~o~ those ide~i.fied in $tmte~ 2 ~re:

END-3 Older Business Districts and Hear7 Industrial Area Impeetions

Task 1: Identit’y industries regulated by the State N’PDES General industrial Permit.
Task 2: Develop and implement outreach strategy and inspection plan to assist

regulated industries in complying with NPDE, S General Industrial Permit
(non-compliance problems to be reported to the Regional Board).

Task 3: Coordinate with PIP element activities to develop outreach materials to
assist permitted and non-permitted industries to comply with State and local
requirements, as applicable, and ent’orce compliance where necessary.

Task 4: Develop MOU with RegionaJ Board to coordinate inspection and
ent’orcement activities for permitted facilities.

Reoorting and Evaluation Critefi-:

Similar to Strategy 2 but with additional focus on industrial facilities and �oordination
with tee Regional Board.

.J
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IND RolL-;, Responsibilities
(l~dustrial and

L

Activities & Tasks Reg Brd    BASMAA Program Subcomm Cbl CIR LA

IND-I Commercial/Industrial Inspections and Outreach Activities (Where. There are Few

I. l~st all commereial/industrial --
facilities Done

(92-93 &
93 -94)

2. Identify which facilities have - - L
exposure and are po~ntial Done
sources of pollutants of �oncern (92-93 &

94-95)

3.Conduct inspections and - - L
provide outreach

IND-2 Commercial/Light Industrial Inspections and Outreach Activities (Strategies 2 and 3)

i. Identify and rank L ! L
commercial/industrial sources Done i Done

’ (94-95)

2. Develop ¯ L ! L - -’%
commercial/indus~ria~ databas~ TBC~ i Done ~l~
for tracking progress, and ’ (94-95)
reporting

3. Coordinat~ with PlP element to L L -
develop commercial/industrial OG
BMP guidance materials

4. Develop and implement $-Ind/Comm - L ..
inspector training program Done

(94-95)

5. Conduct inspections in - L --
cooperation with o~her agencies OG

6. Develop �ooper¯live L .... r
agreements with other agencies 95-96 (9
to coordinate inspections

L -- L~ad A~ency. S = Suppo~ Agency, OG = Ongoing. FY = Fiscal Year, "--" -- Nol Applicable, TBC = To I~ Considered

R0058754
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(htdu~trial a~ld CO~

L~’~ (co~

,, Acllvi~i~ & T~ R~ ~rd BA~tAA Pro~m ~omm Cbl C~ LA
7. Evaluate feasibility of

L-I~/Co~ L L _com~ial aw, rds p~m
95-~ TBC TBCs~ develop, if app~date

28. ~velop parking Io~ BMPs a~
L S-l~ -control ~legy ba~d on

95-~ Maintcu~m EP~Pmg~m
pmjecl

9. i~lemenl parking I~ comml
sl~legy L L L

TBC TBC TR~
~3 Older Busin~ D~trict and lteavy Industrial Area l~p~tio~ (Add for

i. Identify i~slde~ ~g~l~led by
S~e NPD~ Genii - - -
I~u$ldal Pe~h

2. ~vel~ and i~le~m
2outreach st~legy a~ - -- -

inspection plan to
regulated i~u~des in
co~lylng wi~ NPD~
indusl~al pc m~ils:
(noncomplia~e p~le~ Io be
reposed I~ Regio~l

3. C~rdi~te wi~ PIP ele~nt
devel~ male~als to a~i~                                                                   ""
pebbled and non~ued
industdes in complying ~’i~
state and I~al requi~ms.
applicable, a~ enf~ce
compliance g’here

4~ Devel~ MOU wi~ Regio~l L S-Ind/Co~~ard Io �~rdi~le TBC - -
insp¢cfion/enforc¢~m
activities for p~illcd facilhiCs

R9774.tb~
L = L~ad Agency, S = Supporl Agency. OG -- Ongoing2. FY = Fiscal Year. "--" = Nol Applicable. TBC = To Be Considered
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~C--~W DE~P~ ~ CONS~U~ON A~-~-~£-~ COBOL

~C GO~ ~ O~~

~e g~ of new development ~d ~ns~cfion activities ~n~ol m~u~s is
~ver~ eff~ on u~ ~noff from new ~d ~evelopm~t
~ns~cfion. Acfi~es ~n~n~ wi~n ~is element apply
pubic agency ~ns~c~on pmj~.

~C ~~A~ON

~s prognm element is implement~ primely at ~e ~-~rmit~ lev~. Signifier effort
w~l be put ~w~d integnfing Prognm, CZA~ ~d CCMP go~s into proj~t p~g
design, s~eng~ening cu~ent proj~t approv~
BMPs. Prog~ sup~n is provid~ in developing BMP ~]~fion guid~ ~d
m~ifi~ons to CEQA l~guage to inco~nte sto~ water q~ity issue. Regio~
~rdinafion is provid~ ~rough ~e Prognm’s ~cipafion in ~e BASM~ New
Development Su~ommi~.

~G~ON

PAA element: Pl~ning, design
~nduct~ to comply with
~ m~ntcn~ce issues relat~ to
p~va~ deve]opmen~ n~ ~o ~ ~rdinat~ wi~ ~e PAA element.

PIP ~ement: ~e new development ~d cons~c~on ac~vi~es ~n~ol element ~rdi~
wi~ ~e PIP element to develop
deve]o~rs, engin~rs ~d municip~ s~ff. ~e~ matefi~s include gene~ ~ns~cfion-
relat~ m~s ~d BMP br~hures for ~ific ~ns~cfion ~.

~ element:
ac~vi~es con~o] element may ~ eff~ve me~ ~ntrol m~u~s. ~sion con~ol ~vi~es
w~ ~ ~y~ for l~d ~ucfion
~dy.

~M element:
deve]opmem of m~el wamnh~ prot~on ~licies ~d ordinals. ~e~ m~el ~li~es
will ~nm
R~d~ve/op~ ~ro~ for ~to~ W~tr Pro~r~ ~lat~ to ~e siting, deign, ~d
~ns~c~on of new development. Ar~-wide watersh~ m~agement implemen~on will
follow r~ommenda~ons of the pilot watersh~ pl~ (~ ~M~ ~d ~M-5).

~m~r 20,
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~ element: New ~d ~w]opm~nt p~s ~or ~ula~ ind~s~=s ~ ~ ~ ~vi~

Di~ge Pe~t ~ p~ of ~= proj~t appmv~ p~.

Region~ ~d: ~is element should ~ ~rdinat~ ~ ~e Region~ ~ who
~cfion pmj~ disusing five or mo~ a~ of ~d ~ ~ugh ~D~ G~
~ns~cfion A~vifies Sto~ Wa~r D~h~ge ~.                                       ’

~ H~ Con~l Agencies: A~ of ~s element ~la~ ~o ~st~n~on
~ q~ ~n~ols ~ould ~ ~rdina~ wi~ ~e S~ C~ V~ey Wa~ D~
H~ Conuol ~~t ~or ~e 1~ agency ~ving fl~ ~1 ~ ~d
~~ ~n~b~fi~.

~C ~~V~S ~VALUA~OH

~f~fiveness ev~uadon criteria will ~ b~ on implemen~fion of ~e Regio~ ~d
Reco~o~ for New ~ Rede~lopme~ ~rob for $to~ W~er ~~ ~
app~ble to ~ch c~rmitt~’s physiC, ~nomic ~d demognp~c ~ndifions. Pmg~
would be indi~t~ by improvements in proj~t approv~ ~d in~tion p~u~,
~co~nfion of ~ent storm water BMPs into proj~t designs, ~d by implem~fion of
~tersh~ prot~fion ~licies ~d sto~ wa~er m~ter pl~ning relat~ to ~nwolling
wa~r q~ity from development £~.

~C A~

T~k l: ~teg~ Prog~m, C~ ~d CCMP go~s ~ p~ ~d pubic
pmj~t pl~ning ~d design.

T~k 2: Revi~ p~j~t appmv~ pr~ures to in~ ~ew for sto~ ~r
q~ity issues.

T~ 3: Pre~e ~d ~y~ development ~nfi~ (av~lable si~, developm~t
~nfi~, Gene~ PI~ pmj~fions).

T~k 4: ~nte sto~ wa~r qu~ity issues inw Gene~ P~ ~lici~, g~s ~d
~j~ves.

T~k 6: U~i~ m~el ~tersh~ m~agement pl~ p~ ~ ~M element
develop ~d/or ~vi~ ~licies, ordinals ~d design ~.

T~k 7: ~vesfigate ~e u~ of new BMPs for public agency pmj~.

~-Q~4 9-54 December 20. 1994
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NDC-2 Per’mltting/Design

Task I: Establish minimum standards and BMPs for both construction and post-
construction storm water quality controls, including erosion and sediment
controls.

Task 2: Review and revise existing permit requirements to requ~ incorporation of
storm water BMPs and related information into project plans, specifications

Task 3: Require ail projects regulated by the State N-PDES General Construcfio~
Activities Storm Water Discharge permit to f’de for coverage under this
permit as a condition of local agency construction permit approval.

Task 4: Coordinate storm water BMP requirements with other agency permitting
requirements (e.g. zor.ing, design criteria, Hazmat, fir~ safety).

NDC-3 Education and Outreach

Task 1: Coordinate with PIP element activities to provide public agency tr~ning
~lanning, Building, Public Works staff).

Task 2: Develop outreach materials for contractors, developers and designers on
construction and new development BMPs and compliance with State
N’PDES Gene~ Construction permit.

NDC..,I Construction Control Activities

Task 1: Adopt inspection procedures (check.lists, enforcement, reporting) consistent
with the State NTDES Gene~ Construction Activities Storm Water
Discharge permit and existing inspection programs.

Task 2: Require the use and/or construction of BE4Ps through inspection and
enforcement.

NDC-$ Post-Construction Control Activities

Task 1: Develop and implement procedures for coordinating with the local flood
control agency on issues related to applicable post-construction B~fPs.

Task :2: Develop an operations and maintenance program to guarantee on-going
responsibility of post-construction BMPs.

Task 3: Implement program for operation and maintenance of post-construction
BlVlPs.

]t9774 9-55 December 20, 1994
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ND(~ Role TAB O

(New I)evdopmeut(comi L

Activities & Tasks         Reg Brd    BASMAA Program Subcomm     Cbl       Cp(        LA

NDC-4 Construction Control Activities                                                               .~.

I. Adopt and implement S S-New L L L L
inspection procedures Dev TBC 94-95 95-% ¯ 96-!
(checklists, enfor~emem,
repo~ling) �onsis~em with the
S~te NPDES General
Construction Activities
Storm Water Diseharge
permit aqd existing
inspection programs

2. Require the use and/or $ L L L L
construction of BMPs OG OG OG
through inspection and
enforcement

NDC-5 Postconstruction Control Activities

’ I. Develop and implement S S-New ....
procedures for coordinating Dev,
with ~he local flood control Main!
agency on issues related to ~__
applicable post¢onslruclion
BMPs

2. Develop and implement an S S-New - L L _
operations and maintenance Dev. 96-97 96-97
program Io guarantee Main!
ongoing responsibility of
po~�onstruclion ~lorm water
BM Ps

-

R9774.U~I
9-L = L~ad A~¢ncy, S = Suppor~ A~¢ncy, OG -- On~oinoo. Fy = Fiscal Y¢-~r. "--’" = H~! Applicabl~. TI~C To I~ Considered
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0
espous~bil~tles, and Schedule
~pment xod Coas/ruo~oa)

(�ominued)
L

L L L L L L L L L L L - 2¯ 96-97 TBC OG TBC Done 94-95 Done Done Done TBC Done
(94-95) (94-95) (94-95) (94-95) (93-94)

L L L L L L L L L L L -
OG OG OG OG OG 94.95 OG OG OG OG

2
- L - L L L L I L -- L    I L

OG Done OG
(94-95)

- - L - L L L L ] - - - I $ II
OG Done TBC I 95-96 TBC ]

(94-95)

,
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1.0 SU~Y OF FINDINGS

This Retail Gasoline Outlet Storm Water Runoff Study identifies and
quantifies chemical constituents detected in simulated storm water runoff
from concrete and asphalt pavement at five preselec~d retail gasoline
outlets (’RGOs). The RGOs were selected to represent geographical areas,
varying population densities, and different ~!pes of RGOs opera~i~
California. Rainfall typical for California was simulated at each of the five
RGOs. Runoff generated during the tests was collected and ansly’zed ~o
identify and quanti~y chemical constituents that may have been present.

The study analyzed metals in the first 15-minute sample (first flush) of
runoff from the RGO pump island area. The concentrations reported in the
data are below minimum analytical detection limits with the exceptions of
barium, copper, and zinc. The GTEL Environmental Laboratory, Inc.
(GTEL) analytical data sheets indicate that the maximum detection limit
was increased for some samples due to a foaming effect noted in these
samples.

The analytical results for metals demonstrate that the maximum
concentrations of most constituents detected in the runoff water umples ar~
lower than current United States Environments/Protection A~ency (EPA)
primary and secondary drinking water maximum contaminant levels
(MCLs). The exceptions
lead, where the concentration cannot be compared to the drinking water
/VfCLs because the minimum analytical detection limits are higher than the
drinking water

..
.Volatile Organic ¢omvound~,

The data collected during this study indicate that
found in the storm water runoff from the pavement at RGOs are below the
EPA MCL,s. The concentrations of metals and VOCs detected during this
study represent normal conditions at RGOs where the RGOs malnu~in
effective housekeeping practices and cleanup of incidental spills.

At each RGO, nine samples of runoff water were obtained to be analyzed
for the volatile organic compounds benzene, toluene, ethylbenzene and total
xylenes (BTEX). Forty-five samples were collected from the five EGOs
for analysis of’ volatile organic compound (’v’OC) content.
27 of the samples were below anal~ical detection limits (reported as ND,
not detected). In the remaining 18 samples, VOCs were detected in the

Page
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runoff water at concentrations below the respe~ve EPA MCLs. Out of the
45 samples, all were below the EPA MCLs.

2.0 PROJECT PROCEDURES 1
The simulated storm water runoff tests were conducted ~o ldentLCy and

2quantify chemical constituents in nmoff at the five selected RGOs. The
findings presented in this report identify the levels of chemicals commonly
present in the runoff from ~pical ROOs in California. The data are
presented as a comparison between each RGO and EPA primary and
secondary drinking water MCLs.

Represen~fives of the Western States Petroleum Assoc’iation 0~VSPA)
selected RGO categories to represent the varions geographical ar~s,
varying population densities and ~pes of RGOs located in Califoraia. The
storm water runoff sampling was conduced at the five Southern CalHornla
RGOs selected by the WSPA representative.

Rainfall was simulated in the same manner at both the pump island
2(automotive refueling areas) and the driveway approach areas at each RGO

(See Figure 1); samples were collecied in the same manner at each RGO;
sampling equipment was properly cleaned between each round of sampling.
The only no~abl¢ difference in the v.sting methodologies at the five RGOs
occurred at the Category $ RGO. One quarl of gasoline was "spilled" at
the pump island of the Category $ RGO and cleaned up with absorbent
material prior to the rainfall simulation. The "spill" was simulated a~ the
pump island area only.

Tables 1 through $ identify the sample source, colIec’fion ~me, ~
weather conditions, and the specified analyses for each of the samples
colle~ed at the five RGOs.

The rainfall simulation was designed to represent the light, medium, and
heavy rainfall regions of California. This report compares and documents
the analytical da~a obtained from these tests. The test data quantify the
concentrations of storm water constituents in runoff at the RGO pump
islands and in driveway approaches to the RGO and pump islands. The
analytical data for the samples colleaed at the five selected ROOs are
summarized in Tables 6 through 9. The GTEL analytical data sheets are
presented in Appendix A.

A comparison of average RGO runoff concentrations with water qualiv/
rcriteria and typical urban runoff are presented in Tables 10 through 14.
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Initiall~ a computerized literature file search was conducted Io assess
whether other similar studies had been performed which contained sclantitlc
information that may contribute to this storm water runoff project. The
computerized literature file search did not disclose a previous RGO slorm

2water study. Key literature abstracts relating ~o storm wa~er nmoff or other
related information is included in Appendix B.

The computerized literanu’e file search was conducted using the Dialog
Information Database. The search was conducted of the following ~les:

NTIS (National Technical Information ). File 6;
COMPENDEX (Engineering Information Inc., NY, NY~. File 8;
APIL/T (Ameri�an Petroleum Institute). FJJe ~.T4;
Pollution Abstract/Cambridge Scien~� Abstracts. Fde 41;
Water Resources Abstrac~ - FiJe 117;
WATERNET (American Water Works Association,). FiJe 24:~; and
CA SEARCH (Cbemlcal Abstracts, Columbus, OH). File ~99.            2

4.0 TECHI~ICAL APPROACH                                                ~-~

The technical approach for ~ project included:

Developing site selec’don c~teria and selecting representative RGOs;
Conducting preliminary i]eld testing ~o establish tes~ procedures; and
Determining sampling and analylical procedme, s.

These ~opics are desen’l~J in devil in the following sections.

4.1 Selection of Retail Gasoline

The selection of the RGOs for this study was based on a cross section of
the various populated and geographic areas in California and used the
following criteria:

Anticipated refueling frequencies and anticipated ages of vehicles
expected to frequent the RGOs.

Anticipated commercial use, based on the RGO’s location.

The RGO’s age and general appearance.

Page 3
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The consu~ction class of the RGO including fuel islands,
mechanics’ bays, car washes and convenience stores.

The topography around the RGO including the drainage pattern and
adjacent property use.

The WSPA members provided RGOs to represent differ~ examples of the
above-llsted categories. The RGOs selected for each category are located
in the following cities in California:

Trabuco Canyon

Using the criteria previously mentioned, the RGOs which were selected had
the following

Throughput greater tl~ 230,000
Urban location, little or ao �omme~isl use
New facility, clean appemace
Covered fuel islands;
i-lilly area, nmoff to the east and w¢~ facility is benneda~; shopping
center adjacent to

The Category One RGO was observed to have minimal staining on the
ground surface around the pump islands. The pump island and driveway
approach areas are concrete. The driveway approach area was observed to
be relatively clean and free of oil and grease stains.

R0058774
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Throughput greater than :230,000 g~lloas per month
Urban location, l/tile or no �ommercial u~
New facility, d~
Covered fuel islands; carwash; convenience store; no mechanic’s bays
Fl~t ir~, runoff to the w~t; facili~ it bermed; fast food tdjsc~t to RO0

The Category Two RGO w~s observed to have minimal sttini~ oa the
ground surface tround the pump islands. The pump island and driveway
approach tre~s ,re �oncrete. The driveway approach ar~ is �ohereS= tad
was observed to have oi/tad grease mint.

ca). refers to concrete curbs (pre~nt It the category ! and 2 ROOt) whirls direct I/m flow

of storm wttor to on-sitz surfacz storm drains. #a the RGOs without bzrming, ttinl~ o~
the Re.K) lot flows into suffice storm drtins on.sit= or off" of’ tim RGO imo tim

Throughput of 150,000 to 250,000 ~lloas per moath
ltmer city, light �ommercbi use
Older facility, stained ,,,d degrtded concrete and mphait
Covered fuel islands; mechtnic’s bays
Flat are~, nmoff to the south; facili~ is not tmrm~l; r~dsnti~ mJ
~djaceat to RGO

The Category Three ROO was observed to have dark oil and grease stains
on the ground surface around the pump islands and in the driveway
approach areas. The pump island areas are concrete. The asphalt in the
driveway approach areas was observed to be in poor condition, or degraded.

Throughput of 150,000 to 250,000 gallons per mouth
Urban location, light ¢ommerci~ use
Older facility, stained and degraded concrete and asphalt
Covered fuel islands; mechanic’s bays
Area sloped to the south; nmoff to the south; facility is not bermed;
shopping center adjacent to ROO

The Category Four RGO was observed to have oil and grease stains on the
ground surface around the pump islands. The pump island areas are
concrete. The asphalt in the driveway approach areas was observed to be
in good condition.

Page 5
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Throughput less than 150,000 gallons per mouth 1Inner city, high commercAl ns~
Older facility, s~ined and degraded couc~z and asphalt
Covered fuel islands with mechani�’s bsys
Flat area, runoff to the north and south; fscility is not b~rmzd; iedustri~
and retail adjacent ~o RGO

The Category Five ](GO was observed to have oi] and grease stains on the
ground surface around the pump islands. The pump island a~as
concrete. The asphalt in the driveway approach a~eas was observed to b~
degraded.

FleId Te~nz

Two days of preliminm’y field testing were conducted prior to in/flaring
on-site RGO storm water evaluation (discussed in further detail in
Appendix C - Preliminary Field Testing). The preliminary field testing was
performed at an abandoned RGO in Westminster, California.

The prelimina~ field testing was conducted to achieve the followin~
objectives:

Develop the simulated rainfall distribution system~

rate necessary to createthe minimum
sheet flow;

Test the containment bcrms and collection apparatus for
performance and effectiveness;

Determine a method to contain water geucrated during          q
rainfall simulation; and

Develop safer]/protocol to ensure that RGO personnel and
customers were not exposed to hazards durins the testin~

Page 6
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4..; Water Application

The test was designed to simulate a signifi~nt storm ~s defined by the
National Oceanic and Atmospheric Administration (NOAA). A
storm is defined as a continuous discharge of storm water for ¯ minimum

2of one hour, or intermittent discharges of storm water for ¯ minimum of
three hours, in s 12-hour period.

During the test, potable water was distributed over the pump iaknd and the
driveway approach areas at a rate sufficient to provide adequate coverage of
the test zone and develop ~heet flow.

The test area evaluated st each RGO was spproximately 400 square feet
The volume of water required to an¯in adequate sheet flow across each te~
area was determined to occur at a flow rate of about 2.0 gallons per
(~pm). Based on this flow rate, the test was designed to run for ¯ duration
of 45 minutes. The 45-minute test wa~ divided into three, l;S-minute
periock.

2A flow rate of 2.0 ~pm was dispensed over the 400 square-foot test area
(See Figure I) for a tote] of 45 minutes. This flow rate was determined to
be appropriate for the test ~u’~a sL,.e and functional operation of the water
dispensing equipment. The flow rate of 2.0 ~pm was sufficient to generate
~hee~ow within the te~t area.

Water distributed at the constant flow rate of 2.0 ~pm distributed
approximately 0.12~ inches of "rain" over the test area in the fn~t 15-
minute period (33 gallons over 400 square feet). After 30 minutes, 0.230
inches of "nin" was distributed over the test area (66 gallons over 400
square feet). After 45 minutes, 0.375 inches of "rain" was distributed over
the test area (100 gallons over 400 square feet).

4.4 W~er D~pe~ing System

The water dispensing system was comprised of a supply line (a flexible
hose), a flow meter with an on/off valve and I inch diameter, schedule 80
po]y.viny] chloride (PVC) pipe. One end of the supply line was a~ached to
the source water (the RGO hose bib). The other end of the supply llne was
auached to the flow meter. The flow meter was attached to the network of
PVC pipes. The PVC pipes were perforated at 8 to 12 inch intervals with
3/64 inch holes (See Figure 2).

At each RGO, the he,york of pipes was set up so that the water would
cover an area approximately 20 feet x 20 feet. The location of the water
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dispensing equipment was positioned at each RGO depending on the
physical layout and the slope of the RGO. The volume of water was
regulated by a shut-off valve and monitored by the flow meter. The water
was dispensed through the network of PVC pipe.

4.5 Waler Collection Apparat~

The containment berms consisted of sand-filled polyethylene tubing. The
berms were constructed of 5-foot-long tubes and placed into position
around the test area. The containment benns were used to channel the
runoff water to the collection point. A stainless steel collection trough was
placed at the lowest point of the test area and incorporated into the
containment berms (See Figures 2 and 3).

At the end of each 15 minute period, an electric pump was used to pump
the collected water into a $5-gallon steel drum. The 55-gallon drum wu
lined with a polypropylene liner. A new liner was used for each test to
ensure the composite samples were representative of the test area being
sampled. The electric water pump and sampling stoop were properly
cleaned between sampling rounds using a solution of deionized water and
alconox and then riused with deionized water.

,1.6 Stazed Spill and Cleanup Sampling

A staged spiU was conducted at the Category 5 RGO. The RGO was
randomly picked from the five categories. The spill was conducted to
simulate the type of spill that would occur at the pump island if a motorist
were to drop the pump nozzle while in the process of fueling an
automobile. No cleanup or sweeping was performed prior to conducting
the spill.

To simulate the spilJ the pump nozzle was used to dispense one quart of
regular unleaded gasoline onto the ground. The gasoline was allowed to
spread out naturally. After one minute, absorbent material was applied to
the spill area and allowed to soak up the gasoline. When the absorbent
material appeared saturated and the gasoline appeared to be completely
soaked up, the absorbent was swept up.

After sweeping up the absorbent, the water dispensing equipment was set
up and the storm water runoff test begun. The spill was conducted at the
pump island area only.
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$.0 SAMPLE COLLECTION

A total of 28 samples were collected at each RGO. Tables 1 through 5
identify the site-specific conditions for each round of samples collected at
the five ROOs. The sample source, collection time, date, w~ather

2
conditions, and the specified analyses for the sampl~ are llmd in the

Appendix E lists rainfall dates and amounts prior to the simulated rainfall
runoff testing. Appendix F contains volume calculations of the simulated
runoff at each ROO.

$.1 Samplin8 Procedures

Sampling procedures followed sUict sampling protocol established by
SW846, "Test Methods for Evaluating Solid Waste" (including am/ace and
groundwater). Samples were obtained using cleaned sampling equipment
and placed into laboratory supplied and certified "clean" sample containers.
The samples were kept at or below 4 degrees Celsius.

Prior to starting each test, a background sample was collected from the
RGO’s potable water at the end of the supply line used to deliver water to
the network of PVC pipes, this sample was the Round 1 sample. After the
simulation started, the predetermined flow rate was adjusted and three
successive samples were collected from the collection trough at 15-minute
intervals.

Trip blanks are sent along with field samples as a measure of quality
assurance. Trip blanks are used to ensure that the field samples represent
the material sampled and not material or chemicals introduced during
transport. The trip blanks were analyzed to verify that contamination was
not introduced to the samples while they are in transit between point of
colle~on and the laboratory.

For the RGO runoff sampling the same type of vials were used for the trip
blanks as were used to collect the water samples at the RGOs. The vials
were filled with purified water and handled in the same manner as the other
samples, which were analyzed for VOCs and TPH. One trip blank was
stored in each cooler together with the field samples. See Appendix D -
Sampling Procedures for detailed sampling procedures followed for this
study.
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5,2 Sample Time and Loeation                                                 L

At each RGO the following samples were obtained:

One background sample from the RGO potable wat~ source;

Tl~ree discrete oab samples of runoff from the pump island area
collected at 15-minute intervais;

One composite sample of total nmoff from the 55-ga/lon drum
collected from the pump island area over the 45-minute test
duration;

Three discrete ~’ab samples of runoff fi’om the driveway approach
area collected at 15-minute intervals;

One composite sample of total runoff from the 55-gallun drum
collected from the driveway approach area over the 45-minute test
duration; and

One trip blank sample for quality assurance was filled with
deionized water prior to arriving at the RGO for the sampling event.

$�e Figtu~ 2 for sample time, location and sample round numbers.

Sample Analytical Methods

The samples were analyzed by the methods listed below.

Volatile Organic Compounds - EPA method 8020
Total Petroleum Hydrocarbons - EPA method 8015
Total Susp~oded Solids - EPA method 160.2
Total Recoverable Oil and Grease. EPA method 413.2
Title 26 Metals -              EPA method 6010

and EPA method 7470
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6.0 RESULTS AND DISCUSSION

~.1 Physical Cond~’on of Retail Gasoline Outlets

The laboratory test results indicate that the physical condition of the RGO
did not influence the concentrations of chemicals detected in the storm
water at the pump island areas and the driveway approach areas. This was
for both asphalt and concrete ground surfaces.

The analytical data for the samples colle~ed at the five selected RGOs
summarized in Tables 6 ~’ough 9. Th© GTEL analy~icaJ data sheets are
presented in Appendix A.

6.2 Vola~’le Organic Compound~ and Total Petroleum Hydrocarbon~

All samples were determined to be below the EPA MCLs for ~h~ VOCs
(benzene, toluene, ethylbenzene and total xylenes). Data presented in Table
6 indicates that most concentrations of VOCs in the runoff samples are
below analytical detection Limits. Some samples had detectable
concemrations of VOCs, but the concenu’ations were below the EPA
The only clear panem emerging from the data is that tow xylenes are the
most prevalent VOC to be det=cted; this panern is logical due to total
xylenes having a lower vapor pressure (i.e., lesser tendency to volatgiz~)
compared to benzene, toluene, and ethylbenzene.

The EPA MC/~ for the BTEX compounds are as follows:

~Compound EPA

benzene 5/~/L
toluene 1,000 pg/L
ethylbenzene 700 ~
total xylenes 10,000 ,ug/L

At the Category I RGO, concentrations of VOCs were detected in
each sample of runoff from ~he pump island area. Toluene was
detected at a maximum of 0.8 micrograms per liter (ag/L) and total
xylenes were dstec~ed at a maximum of 1.4/~/L. The VOCs were
not detected in ~e runoff samples from the driveway approach area.
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At the Category 2 RGO, VOCs were not detected in the samples
from the pump island area. VOCs were detected in the samples
from the driveway approach area. Benzene was detected at 1.5 ~q,/L

1in the 15-minute sample (the first flush) from the driveway approach
area and at 0.4 ,Ug/L in the composite sample from the driveway
approach area. Toluene was detected in the trip blank that was sent

2along with the samples from this RGO at 0.5 ~ (See Trip Blank
section)

At the Category 3 RGO, the highest concentrations of VOCs were
detec~d in the 15-minute sample from the pump island m’~a and
45-minute runoff sample from the driveway approach ar~a. Toluene
was detected at 7.9 ,Ug/L and total xylenes were detected at 20
in runoff from the pump island area. Benzene was detected at 0..q
,Ug/L, toluene at 4.5 ,Ug/L, ethylbenz~ue at I.I ,Us/L and total xyleues
at 12 ,US/I. in the runoff from the driveway approach area.

At the Category 4 RGO, the highest concentrations of VOCa were

2
detected in the source water and in the last runoff sample flora the
pump island. The application water was determined to have toluene
at 0.3 ,US/I. and total xylenes at ?.I ,Us/L. Toluene was detected at
0.4 ,Ug/L and total xyleues were detected at 1.5 ,US/L in the last
runoff sample. Toluene was detected in the t~p blank that was sent
along with the samples from this RGO at 0.? ,uS/l- (See Trip Blank
sea/on)

At the Category 5 RGO, VOCs were detected in the runoff from the     ~m~
pump island following the spill and cleanup of one quart of
gasoline. The highest concentrations of VOCs detected at this RGO
were benzene at 1.0 pg/L, toluene at 14 ,Ug/L, ethylbenz~ue at 6.3
,Ug/L and total xylenes at 41 ,Ug/L. VOC concentrations were below
detection Iknits in the runoff samples from the driveway approach

Suspended

The analytical results for total suspended solids are presented in Table ?.
Most of the results are below analytical detection limits. Total Suspended
Solids were not detected at the Category 1 and 2 RGOs. Total Suspended
Solids were detected in the application water at the Category 3 and 4 RGOs
at 11 and 14 rag/L, respectively. These results were slightly above the
detection limit of I0 mg/L. These levels were reflected in the runoff data.
At the Category 5 RGO, the 45-minute sample from the driveway approach
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area had 13 milligrams per liter of total suspended solids, slightly above the
detection limit of I0 mg/1.

I
The analytical results for the metals are presented in Table 8. The data

2represent the metal concentrations in the 15-minute sample from the pump
island area at each of the RGOs. Subsequent samples were not analyzed
for metais. A J/of the concentrations reported in the data ere below
analytical detection limits with the exceptions of barium, copper and zinc.

The EPA MCLs and detection limits for barium, copper and zinc are listed
bekm,:

element EPA MCL Detection Limit

copper 1,000/~s/L 200 ~
2

At the Category 1 RGO, bm’ium was detected at 130 ~ ~
SAt the Category 2 RGO, all metals analyzed for were ND,

not detected.

~At the Category 3 RGO, barium was detected at 60 ,~g/I. and
zinc at 200/~L.                                        9

At the Category 4 RGO, barium was detected at 60/~g/L and

At the Category 5 RGO, barium was detected at 80 ~           ~m~
copper at 200/~g/L and zinc at 600 ,~g/I..
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6,5 Recoverable Oil and

The analytical results for total recoverable oil and grease are listed in Table
9. The detection limit for the oll and grease test was 1 mS/l- The highest
detected �oncentration of oil and grease was 34 rag/L.

At the Category I RGO, total recoverable oil and gre.ase was at the
detection I~nit in the 15-minute sample and the 45-minute sample
from the pump island area. In the driveway approach area, the 15-
minute sample and the 45-minute sample had oH and
concentrations of 2 mg/L.

At the Category :2 RGO, total recoverable oil and grease .was at the
detection limit in the 15-minute sample from the driveway approach
area and composite sample from the driveway approach area.

At the Category 3 RGO, the highest total recoverable oil and grease
was detected at 8 mg/L in the 15-minute sample from the pump
island area. The subsequent samples in the pump island area for the
30, 45-minute and composite samples were 3, 2 and :3 rag/L,
respectively.

At the Category 4 RGO, an unexpected result in the analytical data
is reported. A 15 mg/L concentration of total recoverable oil and
grease is reported in the source water. The 15 mg/L concentration
in the backoound sample is higher than the 4, 2, and 8 mg/L
concentrations reported in the 15, 30, and 45-minute runoff water
samples �oilecte.d.
At the Category 5 RGO, the total recoverable oH and grease
concentrations detected were the highest among the ROOs. The
composite sample at the pump island auea had a concentration of 34
rag/L, The composite sample at the driveway approach area had a
concentration of 29 mg/L.

6.6 Trip B[anA~

Toluene was detected in the quality control trip blanks that were sent with
the runoff samples from the Category 2 and 4 RGOs at concentrations of
0.5 ,~F/L and 0/7 ,ag/L, respectively. These concentrations are slightly
above the analytical detection limit of 0.3/~g/L. The laboratory did not
provide the trip blanks used for this test. The trip blanks were filled with
bottled water prior to a~ving at each RGO from di~erent bottles of
purified water. In the r~o trip blanks with detectable levels of toluene, the
concentrations of toluene were higher than the levels detected in the runoff
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water. Contamination was not introduced through sample handling or
transportation because toluene was not detected in the other samples from
this site.

1
The GTEL laboratory director, Ms. Joan Greenwood, indicated that GTEL
has detected toluene in batches of purified bottled water. At our request, 2Ms. Greenwood prepared a letter to explain thek findings. The letter is
included in Appendix H. The letter states that GTEL has detected toluene
in bottles of "pure" water from �ommercial bottled water companies. Water
in glass �ontainers has frequently contained toluene in �oncentrations up to
2/~g/L. GTEL found plastic containers to contain toluene in even higher
concentrations.

?.0 WATER QUALITY COMPAR/SON

The average concentrations for the chemical compounds studied during the
runoff test are compared to water quality criteria and typical urban runoff in
Tables 10 through 14.

73 F.~A

The data indicate that the average �oncentrations observed at the five RGOs
are lower than the current EPA primary and secondary drinking water
MCLs with a few exceptions. The exceptions are antimony, arsenic,
beryllium, cadmium, and lead. These exceptions exist because laboratory
analytical detection limits are higher than the drinking water MCLs.

We note here that this study illustrates a problem typical of many water
quality studies; the analyses employed in the study were performed using
standard methods approved by regulatory agencies. However, the det~’tion
limits inherent to the standard methods are higher than current and
proposed water quality criteria identified in the CA Draf~ Freshwater and
Saltwater Aquatic Life Water Quality Objectives. Achieving lower
detection limits requires specialized and expensive analytical techniques
sometimes by non-standard research-oriented methods.

7.2 Federal Freshwater and Marine Aqutm’¢ Life

The EPA has published chronic exposure water quality criteria for
freshwater and marine aquatic life. Concentrations from the RGO runoff
which exceed these criteria are copper and zinc. Many of the EPA
freshwater and marine aquatic life criteria are below the analytical detection
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limits analnable by laboratory methods employed for sample analysis in this
study.

7.~ Draft California Freshwater/Saltwater Aquatic Life Water ~.uality

The State of California is proposing water quality objectives for freshwater
and saltwater aquatic life. Comparisons of the RGO runoff with the
proposed four-day exposure freshwater aquatic life objectives are difficult
because many of the objectives must be calculated by use of the hardness
concentrations in the aquatic environment. With respect to the proposed
four-day exposure marine chronic objectives, the standards are set below
the analytical detection limits attainable by the laboratory methods
employed for this study except for chromium and selenium; neither of
which were detected in the runoff in concentrations above the proposed
objec~es.

7.4 Range of Concentrations Typical in Urban Runoff

Tables 10 through 14 also list ranges of chemical concentrations typical of
urban runoff as reported in the EPA’s Nationwide Urban Runoff Program
(NURP). Comparison of the analytical data obtained from the runoff at the
five RGOs represented by this study show the chemic~ concentrations from
runoff water are similar to the ranges reported by NURP. The data from
this study showed slightly higher concentrations of toluene and copper.
The data produced by this study are in the lower ranges of many of the
concentrations reponed in the NURP, for example, benzene and total
suspended solids.

8.0 CONCLUSION

All volatile organic compound concentrations detected in the samples of
runoff water were below EPA MCLs. More testing will be necessary to
determine the leveis of gasoline constituents present in stormwater.

The results of the incidental spill performed at the Category 5 RGO
indicate that good housekeeping practices minimize the amount of gasoline
constituents present on the RGO ground surface. By minimizing the
gasoline constituents present on the ground surface, minimal gasoline
constituents will be available to be washed away with the runoff water from
the RGO surface during a storm event.
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’" <~~--- ------8TEX. tola/ """ ~ ~ <6.0

~lul]on MUltiDliIrO
~

< 100

TI:T sur~ooamc % recovery
~.2 100

GTEL Ton’ance. C~,~o,o~,.oo~ "°’° GTEL

R0058844



J

GTEL Ton’ance. CA                           Page

R0058845



R0058846



GC: --,
~e ~ S~� 9/11/~ I~ ~/L ~ ~1.1-11~

X~;~, ~m
~ ~ 9/11/92 ~ W/L 119 I~ ~1~)

M~: ,’---

~m S~ 9/14/~ 1.~ ~ 101 (~I~)

,~ S~ 91~41~ ~.~ ~/L ~ (~)
~ S~ 91~41~ ~.~ ~/L 1~ (~I~) 2M;~uw ~ ~-~ ~ 91171~ ~-~ ~ 101 ~I~)
~ S~ 91141~ ~.~ ~/L ~ (~) ~ ~
S~r S~ 91~41~ ~.~ ~IL ~.0 ~)~. In~ini¢ Ch;~;W~ .....

.J
r

GTEL Toa’ance. C~                         Page 9
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Con~c~ Numoer:
Fac~ Numo~.

W~ Om~ N~
Re~ ~ Date:

~~ RESUL~

Bertz~e 0.3
~ <0.3 <0.3 <0.3

~ 0.3 <0.3 0.3 <0.3 <0.30.3 <0.3 <0.3 <0.3 <0~X~e~. ~                       ~ ~

~~

<0.’ 7.1 <0.’ <0.’
"

<1~ <1~ <1~ <1~

107

Torrance. ~

GTEL
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GI"EL C=Iont Num0e~ WSP01.WSP01
Contract Num0er:. 6Cb’W23231X

Facdk’y Num0eg’:
Wo~ Omer Num0or: T20g05~

Re~)ort assuo Oato: Sol~em0or 25, 1092

~ALY’rlC.0,L RESULTS

Volatile Or~nics in Wmer
EPA Mo(t~Xls MoOi~�I 8020 anti MOdiSo0 ~01~

~l~d. Samite NumOer! 0g058-I 1 t~n~--14
Clien~ tOenuiicaUon I 204-~ 2OS-!      206-! 207.1

Date Ar~yZod 9.19-~ 9-19,g2 g,.21-g2 9-18-~2

.a,.~m~o C.im~ W/L ~ ug/L
B~,~’,o 0.3 <0.3 <0.3 <3.0 <0.3
Tog~ 0.3 0.4 <0.3 <3.0 <0.3
F.Jt~b~r,z~o 0.3 <0.3 <0.3 <3.0 <0.3
Xyleno. b~,~-~ 0.8 1.5 1.4

I’PH u Gas~ine 100 < 100 < 100 < !__N~_ < 100
Oi0.mon Multl~dler0 1 1 10 1
~Pu s~:. % recover, ~0.9 91.8 85.5 100

GTEL Torrance. CA Page 3, o.oo GTEII
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GTEL Qient Number:. WSP0~.WSPO~
Contract NumOer. 6CSW2223~X

r1~y NumO~. J-6565
Work OrOer NumOe~.

ReIx~ Isaue Oa~e: SelXemOer 25,

S~anc~m Memoa 20~ C~                          2
Relx~ng ~ Conc~e~

- 9-~g2 9-21-g2 10 <~00g058.2 g0:-2 9-g-g2 9,2~-g2 ~0
~ 9-g-g2 9-21.g2 10 <100g05~9

203-2 S-g-g2 9-2~2 10 <~00g058.~2 20~-2 g-g-g2 g-2~-g2 10 <100g058.15 205-2 9-g-g2 9-21-g2 10 130g058-18 206-2 9-g-g2 9-21-92 1009058-21 207-2

~ ~ 2~ g-21-g2 10 12
"mmmmmmmmm 10 <10

5

GTEL Torrance. CA
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QC Che~k Sample Results

T~ ~ ~c ~t~ ~ ~/~ ~9 ~.~)
~~ ~ S~c ~ ~ ~/L ~S (el.~-~)
X~ene, ~ ~ S~ ~I~ ~ ~/L 121 ~ ~!~)

~ S~ ~ ~.~ ~/L ~0~ (~)
.... ~*~ S~ ~ ~.~ ~/L ~ (~)

~ S~ ~ 1.~ mQ/L 107 (~1~)

S~r S~ ~ ~.~ ~/L ~.0 (~1~)

Oi ~ G~/IR J.T. Baker ~I~2 ~.2 ~/L

GT1~L Ton’ance, CA                           Page 9
T209058.00C GTEL

mm ::.~;:.?,:.’,,;" ""’~F
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.Repomng
, An~yte ~ ugll,, C,;,-,,~,-,~_.:.:.:_-~, ugA.Benzene 0.~.._.~._. <0~ <0.3 <3.0 <a.0Toluene 0.3 <0.3 <0.3

0.3 <0.3 <0.3 <3.0 .~.0 :Xy/ene, 10t~ 0.6 <0.6 <0.6 19B’/’~X. ~ot:aJ --~,~- ----,-------- ,--_,~_~ ~ 37.

2

94.7      g7.1

:

GTEL Torrance. C~

 GTEL

R0058872



V
O

Conuact Num0er:. 6CS~IX
FlCdiPf Nutn0lr. J.,656~

WO~l( On:let Nurno~. T209137
ReDort IsSue Oa~e: OcloOer2. rig2

vocable Or~ in water /")

~JP.L. Sam=eNumoert 09137.tl 09137.t4o 09137-t7" 09137-20"
~iem Identiflca~on 404-1 405-1 406-1 407-1

0ate Sam=eO g-~ 7-g2 9-17-g2 9-~ 7-g2 9-t 7.e2
0ate ArWyzecl S.24-~2 9-2442

Benzene 0.3 1.0 <3.0 < 7.5 <3.0
Toluene 0.3 13
Emylbenzene 0.1 ~.3 3.4 < 7.5 <3.0
Xy~ene. tom 0.6 41 22 < 15 <&0 /’~
u~P.X, totaJ - 6~ 35 - - ZI"PH ~S G~,o~lne 100 180 <1000 <~N~ <1000
OiuUon Mum=ierO
’r~-= surm~ratec. % recovery

T209137 DOC
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GTEL C=iem Numbe~. HCR01.WSP01 "r
~ontl-ac~ NumOer:. 6CSW23231X

Fer~tity NumOer: ,,I-6565
WOn( OrOer NumOer. T209137

Repcx’~lsaue Date: Oc~oOer2. lgg2

~.Y’nCAL RESULTS

T~ RecoveraOio OH and Gm~e in Wa~’

kSene~aUon        S~m¢.e~ Exa’~z~�l ~ ~ m0/L.     mg/L.
GTEL No.     C~lem ~D

Blar~ - - 9-30-92 10-I-92
09137-3 401-3 9-I 7-92 9-30-92 10-I -92
09137-6 402-3 9-17-92 9-30-92 10-1-g2 1 9

09137-10 403-3 ,. 9-I 7-g2 9-30-g2 10-1-92 1 7
09137-13 404-3 9-17-g2 9-30-g2 10-1JJ2 1 9
09137-~6 405-3 9-I ?-g2 9.~0-g2 10-1-92
0913"7-19 406-3 9-~ 7-g2 9-30-g2 I0-1-g2 1 9
09137-2~ 407-3 ~,.~ ?’-92 9-aO-g2 I0-1-G2

0~37-2B 40~3 9-17.g2 9-00.g2 10-~-g2

Torrance. C~                                                           -
T209137.DOC Page 5 :GTEL
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{;TEL Client Numl~. HCR01.WSP0t
Contract Numl:~r: 6C$W23231X

Facdity NumOer. J,6565
Work Oraer Numl:)er: 1"209137

Rel:)on Issue Date: October 2. 1992

OC Check Sample Re~dtl

Mamx: Wi~er

Date o~
¯ n~yze Sou~’e ,~,n~s V~ue Un~ R~covery~, %

,Benzene UtZm $cmr~¢ ~-20-~2 t S0 u~/L ~ ~0 ($~. ~-~ ~ e)
Toluene Ultra ScJentifl¢ 9-23-92 150 u~/L 109
Em~benzene ~ Scient~i¢ S-23-~2 ~50 ug/L t02 (~.~-t23)
X~ene, tota~ ~ Scientific 9-23-92 450 ug/L 112 (82.9-123)
Metals:
/u~enic SPex 9-2S-92 1.00 rag/1. 107 (80-120)
Banurn Soex 9-28-g2 1.00 mg/L 100 (80-120)
Caomium S~)ex ~-28JJ2 ~.00 mcj/I. ~06 (80-~20)
C~.’on’.um saex g-28-g2 ~.00 mQ/t. ~0 (~0-~ 20)
~ SDex 9-28-g2 1.00 mq/L 109 (80-120)
Mercury Pemm-E]me~ 9-29-g2 0.002 mg/L 102 (80-120)
Selenium SDex g-ZB-g2 1.00 mg/L 106 (80-120)
Silver Soex g-2B-g2 1.00 mg/L 96.0 (80-120)
Inorganic Chem|slty:.
Og anti Grease/IR J.T. Sat(er 10-1-g2 25.2 ! mQ/L 101 (80-120)



GT~L Ton"ance. CA
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GTEL Client N~.m1Oe~ HCR01.WSPOI T

Fac~ity NumOer:
Wor~ OrOer Num0e~. T209137

Repor~ Iszue Date: OctoOer

S4mple em:l Sample OupiJ~te Results 1

2

Metals:
A,~n~c T209~ 37-’r 9-28-g2 <0.1 < 0.~ m¢/L NA
B~mum T209137-7 9-2S-g2 0.0?94 ~ m~-~ m~/L NA
,Caclm~um 1"209~$7.? 9-28-g2 <¢__n3 <0.03 rn~. NA
C~romium T209137.~ 9-28-g2 <0.04 <0.04 mg/L NA
L~�I 1"209 ~ 37.7 9-28-92 < 0. I < 0, I mg~ NA
M~r~y T209~37.~ 9-29-g2 <0.00~ <0.00~ mg/L NA
$~:~;-.~um T209~37.7 9-28-g2 <0.04 <0.04 mg/L NA

T209~37.7 9-28-92 <_~__n_~ <0.05 rr~/L NA

Oil anti Gmase/IR T2~9137-28 1~-1~2 ~’~._~ 24.4 mq/L 18.5 ---,~
To-,~ S~soencled Solidi T209137.2 9-2S-g2 <10 I <10 m~/L NA

GTEL Ton"ance. C~ Page ~ ~ " ""
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The Disw~ution of He~v7 M¢~s -rid P¢~roloum Re~idu~ in
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Preliminary Field Testing Procedure and Findings L

The preliminary field testing was successful in determining that a constant flow rate was needed
to achieve uniform disu’ibution of the application water over the selected ~ The preliminary
field testing of various distribu~on systems identified that a cascading flow of potable water’1
dispersed through perforated Polyvinyi Chloride (PVC) pipe and measured by an accumulating
water meter achieved the desired results. The flow rate was measured by a Rotamete~ with a
scale of 0 through 10 gallons per minute. ^ stainless steel ~ collection tz~ugh w~s designed
and constructed (Figure C-I) to function as a sampling point and accumulation sump to capture
the applied ware:’. It was determined that the leading edge of the stainless steel ~ugh needed
a flexible edge to conform to the in~gular ~ of the �oncre~ and asphalt. A leag~h of
polypropylene tubing was cut and slipped ovor the leading edge of the mmgh for this puzpose.

The captured water was pumped from the collection sump into a plastic-lined melt! 55-gallon
drum. Four-foot-long containment berms were used to conch the wa~ flow. The berms were
consu’ucted fi’om 6 millimeter clear polypropylone tubing, 4 inches in diameter, and filled with
clean sand. The nOnopomus polypmpyle~e and sand f’flled berms con~ed the ~ flow and
diverted it to a ~ collection point a~ the lowest area of the sampling site.

Saf.e~y precautions included placing cones around the active test area and meeting with the station
ammclant to discuss the activities tha~ were going to be conduc:ted.

..

.I
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¯
"’                   SAMPLING PROCEDURES

The water dispensing equipment was set up at each location using the PV~ pipe apparatus to
cover an area approximately 20 feet x 20 feet. The location of the equipment was determined
at each station depending on the physic:a/ layout and the slope of the sta~inn island. The
containment equipment was then placed into position around the area. The containment berms
were used to channel the runoff water to the coUection point. A stahz/ess steeJ co"ection U’ough
was placed at the lowest point o/the ~st area and incorporated into the network benin.

Tables 1 thxough 5 ~ each sample round, the sample point or time and the ant/yses run oa the
s~mples coUected dur~ that round:

water flow was started. The second ~’r~zd o’ ..i~..~.~,~zz~___ea._,_l~ .rz_te was.adjusted wb. the
--,,~w,~ was razed ~ minutes into the w

~--ensi~. A plasuc scoop w. used to ill/the sample bo~. from water in the

];mZZZp. 1De ~-’~-~’~lOn all/all WaS ’ " "~--chased between the ,,gin,, ;-,--- ............ fined wzth polypropylene tl~ wasv z" ,,~- ~.~ tocardoIl anO tile driveway ~ ~ j~,~.....

soluuon of dean ~.. .... .~., .......... p rounds usz~

¯ me ,,ed samples. The trip insu  .... m. coolerrepres~llls the Dogutan ,.~ll,,.~.a z.._ .~. ..... --.- ~ w~a,uzv.4z n’om tDe si~ testiz~Zs _..,..~, ,~vm m© szze surface and ooes not repre~nt �ontaminaze~

for tkis proje~ List the sere,,,-v~’~--~--~--�.-sun-u~.ze’~l ~ T~e. samples and zz~lysis keys. ....... ~,,- ,-~-~u~uon, StatiOZl category, locatio-- "~-- : .........
P g enL The keys are presented m Tables 1 tkn~sb 5.

At the C, ateSm.y $ ration an ~_..ci~o .~. spin evzluation w~s conducted zt the pump island prior
to conducting the runoff teal xne mczden~l spil/test was conducted using one-quart of
The staged spil/of fuel was collected in absorbent that was applied to the spgl and picked up
prior to the application of the ~ water.

Grab samples were drawn from the cogected water and eautioa was used to insure that the 40
m/ via/s for BTEX did not contain any head space. The samples were Inusponed to GT-r.L
Envkonmen~l Laboratories, Inc. in an ice chest zz~intained at 4 degrees Celcius where the
samples were analyzed for the specked chemical compounds in the s~npllnS protocol. The
anaJ)q~�~] data aze intended to represent an estimate of the wate~ qu~jp] from a storm event
equivalent to the flow represented.

R0058902
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SAMPLING PROCEDURES (Continued) L
(Round 2 at 15 minutes, Round 3 at 30 minutes, and Round 4 at 45 minutes in the pump bland
¯ re, a and Round 6 at 15 minutes, Round 7 at ;30 minutes, and Round 8 at 45 minutes i,, the
driveway approach ar~). A~ the end of ~ch 15-minute inte~si, the water in the �ol/e.aion
trough was pumped into a 55-gsilon drum using an eleari¢ pump. Upon completion of
simulation, a composite sample was collected from the 55-gallon dram (Rmmd 5 for the pump

2island area and Round 9 for the driveway approach are, a).
Trip blanks wer~ used to ensure that the sample obtainM from ¯ site regese~ted the m~teriai
~ampled and its coustituents not material or chemiculs introduced during mnqx~ Trip blank~
~re r~nt along with field gtmpl~s as ¯ me.astu~ of qusiit7 ~ The trip blanks are amlyzed
to verify that contamination b not introduced to the sample~ while they ~re in transit betwee~
the point of colleaion and the laborato~.

/
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The StatisticaJ Accuracy of ~� Ana/yitcal Methods

Beazmm 92.0 pro, cruz 117.0 perceat 99.3 p~z~nt 117.0 percem I I0.0 permmz
Tolu~ 94.0 pcz~mt 119.0 p~’�~mt l 11.0 pro’czar 119.0 pro’croat I09.0
Ethyllmuzmm 97.3 115.0 pm~,m= 107.0 ~ 115.0 petcmz 102.0
Total 95.Sp~’�~sz 121.0p~’c~z llg.0pm, cem 121.01~,�~z ll2.01~=�~zXylmms

Oil and ~7.7 p~rcam 103.0 percan 102.0 pm’�~nt 88.9 pa~,mzOt~ma 101.0

Metals 97.0 to 107.0 97.0 to 107.0 97.0 to 107.0 97.0 to 107.0 96.0 to
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Rainfall Dates and Amounts Prior to Sampling Event

The ~oliowing charts display ~he five d~es prior to ~e sampling event during which a measurable a~ount of
rain fell a~ ~e weather monitoring s~ion in de vicinity of r, he test s~ation. The date, days prior ~o testing and
amount of precipir~ion is listed in ~e following

Dace Days Prior Io Test

July 12, 1992 ~4 0.06

July 8, 1992 $8 0.06

July ?, 1992 ~9 0.03

May 22, 1992 10~ 0.01

April 1, 1992 1:56 0.13

Dale Days Prior 1o Test P~nfsII in Hr~:h~s
July 9, 1992 ~3 0.10

July 8, 1992 ~ 0.10

May 9, 1992 124 0.02

161 0.07

0.10

approxin~ely 10 miles.
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Rainfall Dates and Amounts Prior to Sampling Event (Continued) L

The following charts display the five dates prior to the sampling event during which a measurable
amount of rain fell at the weather monitoring station in the vicinity of the test station. The date,
days prior to testing and amount of precipitation is listed in the foUowing table~:

Category Three
2

Date Days Prior to Test !Rainfall in Indies

Augu~ 13, 1992 21 0.05

July 11, 1~ ~4 0.01

July 7, 1992 ~8 0.02

June 22, 1~2 73 0.04

May 7.7,, 1992 104 0.06
2

)~s~anr~ of w~ther mon.,mrmg smUon ~, = Ca~gory Thr~ ~ ion, ~- ..,
approximately 12 miles.

Category Four

Date Days Prior to Test Rainfall in Inches

July 12, 1992 59 0.12

July 8, 1992 63 0.06

July 7, 1992 64 0.05

May 6, 1992 98 0.05

April 1, 1992 161 0.19

~istance o~ weatt~e: mon,torxng station ~ m Category Four st ion,
approxLmately 18 miles.

R0058908
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R~ia.f’Jttl Dstes and Amounu Prior to Samplins Event (Continued)

LThe following charts display the five dates prior to the sampling event during which a measurable
amount of rain fell at the weather monitoring station in the viclniv/of the test station. The date.,
days prior to testing and amount of precipitation is listed in the following table:

Category Five                                   1

July 13, I~92 66 0.0~

~uly 9, 1992 70 0.01

July 8, 1992 71 0.02

l~y ~, 1~ 13~ 0.04

Apdl 1, 1~2 169 0.33

appm~immly 2 m~.
~.~ ~
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1Category 1 StatJoa

Pump bland Ares: Water flow r’~ appruzimately 1.8 gallms per minute: 2

86.4 t.~lons w~e dispensed in this tm

Appmximate, ly X) ~’aI]ons w~ ~

R0058911
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SIMULATED RAINFALL RUNOFF VOLUME CALCULA’F/ON$ L

Cat.or7 3 Statioa
Pump Is/and Ares: Warn" flow rate approximately 2.0 Jzllom per minu~e: 2

Approxint~eiy ~0 ~1o~ w~re ~

r
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SIMULATEI~ RAINFALL RUNOFF VOLUME CALCULATIONS L

Category $ Station 1

Pump Island Area: Warn, flow rate appmximate, ly 1.7 gailom per minula: " 2

76.$ gallons wer~ dispensed in this rut

Approximately ~2 galIo~ we~ mllec~M

Driveway Appreaeh Watt. flow rote appraximately 1.7 gallons per minute:
Area:

Approximately 45 gal]o~ were collected

2

4j
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Best Management L
Practices for
Industrial Storm Water

1Pollution Control

2

~
Alameda County
Urban Runoff                                                                    ~ -
Clean Water Progri~m
A Consortium of lx~c.al Agencies
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INTRODUCTION: 0

Storm Water Pollution ~"
Control for
Industrial Facilities

Stormpollution is the major source of The BMPs in this rmnnal are recom-w~ter
contamination aff~ctin,~ local creeks and the mended by the Alame~ County Urban
San Francisco Bay. Storm drains carry Runoff Clam Water P~ to help you:
excess water from streets, urban centers, ¯ Prevent storm tmter pollutian;
industrial sites, and open spaces. In Alana~a ¯ Protec~ wa~r quality in loml
County, contaminatmn of storm water is groundwater basin and the bay; and
largely due to urban runof~ pollution, which * Comply with storm water regulations.
occurs when contaminants from industrial, ~his manual is intended to help you
commercUff, and residental areas are picked identify and implement the BMPs that
up by runoff water and carr~ into the necessary and econom~lly fms~ for
storm drain. In Alameda County alone, more facility to prevent storm water p~llution.than 85 billion gallons of untrmted water The BMPs includ~ both operating pmctic~
and debris pass through the storm drain and structural controls designed to reduce
systems each year and flow into the bay. the amount of pollutants entering the

Industrial operations constitute only drain system. You will need to evaluate
partly responsible for urban runoff pollution, which apply to your facffity and implement
but th~ are known to be a source of heavy them as nec~sary. Sped~ regulations can
metals, oily wastes, and other contaminants, vary from one municipality to another, so
Manufacturing, shipping, and storage you should become familior with Jocal storm
operations that are ezposed to storm water water ordinances in the communities in
runof~ are common contributors to storm which you do business.
water pollut~Tn. This manual consists of two parts. The

Federal and state storm water regulations recommended BMPs in Part I are basic
nou, require mo~t industr~l facilit~ to take

I everyday operational pmct~,s that can besteps to prevent such contaminat:on. Your very effective in preventing pollution and
facility might need to be co~rred by the

I reducing potential pollutants at the soume,
P~gional ~oard’s October ~ 992 ~ndustr~l with relatively minimal structural or
Storm Water General Permit. If so, ~ equipment requirements.
must prepare a Storm Water Pollution In many industrial facility, storm water
Prt’~:tion Plan ( S WPP7 that incorporates a pollution can be prevented with wnmum-
variety of Best Management Practices sen~ precautions and modest changes in
(BMPs) like the ones described m this routine operations or maintenance practices.
manual. If.your facility is not crn~’red by the The numbered sections are k~ to indus-
General Permit, you might still need to trial operations that are commen to many
implenu’~,t BMPs to comply with local kinds of facility. For some industrial
pollution pre~ttion requirenu’nts, facilihes, these practices alone might beLinlike some pollution problems, storm

sufficient to control storm water pollution.
uuter pollution cannot be co~wred l~. a single in other cases, it will be necessary to
set of rules that aFplu,s to all industruff establish new practices or build physiml
facilities. P~’,gulated industrial facilities in controls to prevent storm water pollution.
AImneda Coun~ ravage from mmmfacturm,~ Part 2 of this ~nanual consists of ~advanced
facilities that occupy se~’ral square mih’s to nmna£~’~u’nt practices." The advanced
stor~fro~H distributors. A.~ a restdt, plm~t.~ BMPs require morc costly or more intensive
can hazw t~’ry diff,’rent storm ~ter e, ff~rts to ad,tress pollutants that are not
q~’antiti~’s, flmv patterns, and la~t,’~t~al adequately controlled by the simplerpollutm~ts. Ez~,~ d~ffcr~’nt facilitU’s u,ithm

of’rational BI!,~s.
the ~nle,~eneral industrt/, might hazw to
adopt differ~’~lt allProach,$ to tit t,ret~vttion
of storm wa:er pollution.
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PART I 0

Recommended BMPs
Lfor Storm Water Pollution

Prevention

/p art I of this manual contains BMPs PREVENT WATER FROM CONTACTING KEEP POLLUTANTS OFF SURFACES
that are recommended to control WORKING AREAS. THAT COME INTO CONTACT WITH

2
storm water pollution from partictdar Shipping areas, outdoor equipment, WATER.
industrial activities. It is divided into material storage areas, vehicle mainte- Evaluate your site carefully to identify
numbered sections, describing ac~vities nance spaces, and working areas of all all areas that are contacted by storm
common to many kinds of industrial sorts are sub~ct to contamination by water, wash water, or other water that is
facilities, and it contains BMPs tailored raw material, process liquids, [~ease, discharged into the storm dram. Then
to each kind of industrial activity or oily wastes, heavy metals, and n~scella- take spedal care to keep pollutants o/f
operai~on, neous potential pollutants. If you those surfaces. That means controllLn~

The recommended BMPs are to be prevent storm water, wash water, or minor leaks and spills you might
implemented on an ongoing basis ~or water from other sources from contact- otherwise overlook, and taking a dose
the indefinite future. Operators of ing areas exposed to pollutants, you look at your opera~-tg routines and
commercial and industrial facilities in won’t discharge pollutants into your equipment to determine whether any
Alameda County shou]d irnpIement storm drains. Following are measures substances are unnecessarily expo~ to
these B/riPs or similar controls whert, ver you should take to prevent water from storm water.
they wou]d be effective in preventing contacting exposed areas:
pollutants at the site ~TOm entering ¯ Keep rain/all from directly contact- MANAGE STORM WATER SEFORE ~T l~

2
storm water runoff, ing working areas by installing roofs DI$CNARGED INTO THE STORM DRAIN.

or moving industrial operations I/you cannot avoid adding pollutan~ to
indoors where possible, storm water, you might have to rmnove ~¯ Prevent storm water runoff ~rom

then’, before they are dLscharg~d. Storm
flowing across industrial areas by water control regulations, and this

S
using properly designed berms or
grading,

manual, consider treatment to be a last
resor~ and emphasize source control¯ Avoid practices in which you us~
options, because they are usually kss

6

water that later enters the storm
costly, and more effective in the long

drains -- for instance, washing in run. In th~ manual, treatment measures
outdoor areas. Most of those

~ appear ordy under Advanced IVlanage-
practices, including many that were ment Practice~.

~

acceptable in the past, are now
considered to be "illicit d~"
of nonstorm water to the storm

~2
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V
- If you sulx’ontract for small construe-

b ELIMINATING~’l TRAINING AND EDUCATION FOR tion jobs or other work on your prem- IMPROPER
O

EMPLOYEES AND CUSTOMERS ises, include BMPs as conditions when DISCHARGES INTO STORM
Lwriting contracts. Provide contractors DRAINSS uccessful storm water pollution

wi~h proper disposal options for wastes.control relies mostly on the proper Monitor contractors to be sure they T ocal ordinances generally prohibittraining and educahon of employees,
comply with your BMPs. ~ discharging anything but storm waterMany of the recommended BMPs in this

part of the manual identi~, specific If you serve customers at your facility, into the storm drains. There are many

1training needs for employees who be aware of customer activities on-site. If ways in which nonstorm water from

conduct the activities, they dispose of material improperly, you industrial p/ants can enter the storm
will be responsible for the violation. Ask drainage system. In most cases, those

2
Train employees in the BMP$, because

your customers not to discard liquids discharges are now i~-~al, even though
an employee’s mistake can lead to a

into your trash cans or storm drains. If

I they might have been permissible in the

costly pollution incident. Assign
you have persistent problems, you past. Industrial process water, building

experienced worke~ to ~ new
might need to monitor your customers wastewater, and water from other

employees. Review procedures as a
more carefully at trash cans, storm sources are prohibited, with a

g~oup at least once a year.
drains, and other potential disposal ! exceptions described in Table I. Inspect

Periodically check employees’ work areas, on your property. I your facility and yard to be sure no
practices to be sure the BMPs are Let your customers know how you unauthor~d discharges enter your
implemented properly. Post informa- are rninmdzmg wastes and recycling storm drains.
tion~ signs, such as proper equipment fluids to show that you are a "good Unautho~l discharges take two
washing procedures, at designated neighbor," and encourage your custom- k:~rns:
washing areas, and "Close the cover" ers to do the same. Showing clients what llli~i! connections are improper
signs at dumpsters and other storage you are doing to protect the Bay is good permanent connections that allow
areas. Stencil "NO DUMPING! -- public rel~tions. Some businesses make wastewater to enter storm drains.

2
DRAINS TO BAY" messages at storm the customer aware of their environ- Connections that allow sanitary or
drams. (StenciLs might be available from mental requirements by including a process wastewater to enter the storm
the Clean Water Program.) modest environmental compliance fee, drain are prohibited, including ~II storm

I    "~Provide generaJ information as well, itemized on customers’ billing state- drain connections from indoor drab~ or
because employees often respond best Lf ments, to cover handling and disposal sinks. More information on identifying
they understand u~ky they are being costs for hazardous material, and removing ill~cit connections is
asked to conduct a new pro~sdure, available horn your sanitary sewer
Employees’ suggestions in ~ ca~ dis~ct or municipality.
help identify cost-effective storm water An illicit discharSe is any nonstorm

6

controls for your facility, water discharged into the storm dram-
age system. Pollutants can be introduced

L~ ~a~ ~ into storm drains inadvertently by
~ ~e ~ routine practices that discharge water
~ ~ ~ outdoors or by routinely discharging
a~e¢~ # ~ wastes, wash water, and other material
e~,~. into storm drains, catch basins, and

other conveyance facilities either on
your property or in the streeL A large
part of this improper discharge results
from employees’ lack of understanding,
coupled with a lack of readily available
proper routes for the discharge.

You need to make a long-term
ongoing efforl to assure that no illegal
discharges will occur. That requires
continuing observation to identify
potential sources of intentional or

r
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WATER SOURCE PREFERRED DISPOSAL RESTRICTIONS OR POSSIBLE OPTIONS FOR
OPTION , PERMIT NEEDED REUSE OR RECYCLING

cooling warm,
¯ Unco~tan~nated"

"im~o-.si~eSt°rm drain if muse is li
¯ Storm water NPDES pem~t

C̄ontaminated ¯ Sandary sewer ¯ POT~/permif ¯ Treat arid ~

equipment ~
¯ Uncontaminated" ¯ Storm drain ¯ Must be tasted and ~m

8ulldlng air conditioner ston~ drain (if �Ity allow~) Some localltle~ mqul~ ~
~ondef~atkm cherga to POTW w~h permlt
BulMlng alr ~ Re~e In~ whenm~er

Storm ~ in

¯Uncontaminaterf" ¯ Slorm drain * Tes~ to determine ¯ Pump and aP/:W to
c~tam*na~on, ian~Lscap~ng. (See Set, on 5)C̄ontaminsted ¯ Sanitary sewer ¯ POTW pern~t

water.
¯ Open * Sto~ drain ¯ Water qual~ Iniat or simial.

~sstment. (See Sec~n 20)
Storm water NPOES ~

Roof drain water Storm drain If rm po~lutonts Roof vents may be s~ufl:e
of pallut~nts. See BAAOMO
sir emlssio~s raguia~ons
and Se,=~on 4.

Vehlcia mlntonence Sanitary sewer POTW pa~mit Capture and ~ for

Vehicle one.me wash warm, Storm drain WMer only Minimize warm’; prevent
(See Secl~n ?) (no soap or solvents) flow acmes paved area

Wash water from paved Storm drain Sweep sidewalks before Minimize water use andwalkwsys in commercial washing. No ¢iaaning direct to I~."and business districts chemicals my be u~ed.
Commercial lxllidlng ex~Mi~’ Storm drain Filter before It enters I Mlnlmlz~ ~ use andwash water �stoh blain ! direct to
Landscape irrigation Storm drab1 Minimize water so none

Potable water and potobie st¯tin drain Must be dechlodaat~P~ I runs
line flushing

Fire-fighting flows storm drain Block downstream channels
to detain for testing as
hazardous waste           ~
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inadverlent improper discharges. Table 1 identifies some common
[]

L
Discontinue or remute the water from sources in industrial plants of water that SPILL PREVENTION, CONTROL,
those activities. Measures to help can enter storm drains. For each source, AND CLEANUP
prevent illegal di~harges include: the table lists the preferred disposal

,, Providing well-marked proper option. For watch" that is allowable for (~ mall spills can have cumulative
disp(~sal or collection methods for discharge into the storm drain, Table 1 ~=~veffects that add up to a significant
wastewater wherever you lists conditions or restrictions placed on source of potential poUutants in your

1frequently use wash water, dis- the discharge, storm water dischar[~. The best ap-
charge cooling water, or produce a Following are conditions or restric- proach by far i~ to i~ev~nt spills and

2

° liquid waste that wright otherwise tions placed on a few categories of leaks. Maintain a ~ inspection and
reach the storm drain, special interest:, repair schedule, and correct potential

¯ Employee training that espe- ¯ Cooling tower condensate for spill situations. Sorae p~wention
cially emphasizes proper disposal of industrial process water must be technique~ are desau"oed in Sections 4, 5,
nonstorm water (see Section 1). discharged into the sanitary ~ver. and 6.
Educate employees to unde~tand Permits are required. When a spill do~ occur, quick and
that storm drains connect directly ¯ internal �oolanl for refrigeration or effective response is the best way to
to streams and the bay w~thout building air conditioning must not prevent pollutants from reaching storm
treatment, be discharged into storm drains, water. Prepare a set of weB-defined

¯Labeling all storm drain inlets and * Building air conditioner procures for responding to a ~ of
catch basins "NO DUMPING! -- condensate may be discharged into any liquids in an area that might be
DRAINS TO BAY," so that employ- the storm drain only if it is not treated exposed to storm water. The procedures
ees will know which inlets are part with algae inhibitors, corrosion, can be slx,,cific for your facility. They
of the storm drain system, oantrol chemicals, or other additives, should take into consideration all

¯ Periodically inspecting and main- circumstances,~ ~

2taming storm drain inlets. Clean out releases that can be easily handled to a
catch basins so that accumulated large emergency spill, andpollutants do not wash down the they should identify whom to
storm drain~ ’ call to respond to the ~itua- ~    ~-~

tion before it gets out of hand.
Train employees in the
procedure~ (Section !).

The basic procedur~
should emphasize that spills

6

be cleaned up promptly and
not allowed to evaporate.
Otherwise, poUutants remain
on the pavement and might
be washed to the storm
drains with the next rain, or

~ they remain in the soil and
become a possible groundwa-
ter pollutant. If the spill is on
an unpaved surface, deter-

source: Storm wat~ Jno~aum ~ ~ ~ w~ ua ~oma mine whether you need to
~’~ sa~a Oara va~o~. ~ water Ou~ ~ ~ remove the contaminated soil to prevent
Cor~ro~ ~ar~.F. ~ay ~0~. ,~ ~Z. ~ ~ it from becoming a source of futurepoTw (Pu~c~y ~ Troam~ Woad) ~
Penna Jo ~r~at a~ ~,a~ ~ ~ ~ storm water pollutants.
your wast~atet
~OUD: ~ay ~a ~r Oua~ ~ ALso the standard procures should
o,~u~ specify cleaning up leaks, drips and
"~. ~ ~o~. o~ ~ ~ ~u~ other spills without water whenever~mu’~nl$ from a $1ofm water I~ o~ ~,¯" Mos~ com~ mm ~ w~m~ u~ ~ possible. Do not use a hose or wet mop
~un~ o~ou~t ~a~a,ora. to clean up a spill area. Hosing n’fight
�~o,~a~ .~rces mu~ ~ ~ ~ remove the spill from the immediateaerate, retenbon, or ct~err.cal a~ld~’e~ Io a ~ area, but does no~ keep the I~.)llutant outmeasurable clllonne" star~ar~l betoce
receN~n~j wale.r If I1~ water m no~ �~:d~m~ated, # of tl~." environmenL On the contrary, it
must be O,so~a~ge~l Io b’~ ~lr~lary ~ Ufl~l~’ ~,
POT~N pen~a
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adds to the volume ol the spill and liquid, using dry absorbent material,
spreads the spilled material around a such as vermiculite, slx, cially prepared [] OUTDOOR EQUIPMENT
larger area. sawdust, or cat litter. Absorbent OPERATIONS

If you handle hazardous material, "snakes" may be used as temporary AND MAINTENANCE
spill prevention and response proce- booms to contain and soak up the liquid.
dures are described in your hazardous Sweep up the used absorbent material ~torm water from your site can
material management plan filed with and snakes, and dispose of them ~,]accumulate pollutants by exposure
your fire department or other hazardous appropriately, with the shop trash if to numerous small leaks, spills, and
material ("HazMat") authority (see nonhazardous, with the hazardous other discharges from outdoor equip-
Section 6). If a spill occurs, notify the wastes if necessary. Another convenient ment. Large equipment might require
authorities as ~:luired in your emer- option is to use a wet/dry shop vacuum specially designed ~’uctural or ad-
gency response plan. Contain and collect cleaner to colh.~-’t spills and dispose of vanced BMPs to reduce the potential for
the spilled substance, then dispose of the the liquid with your liquid or hazardous storm water to coetact pollutants.
substances and any contaminated soil in wastes. Do not use vacuums for gasoline, Ordinary precautions, such as those
compliance with hazardous materials solvents, or other volatile fluids because described below, might suffice for
regulations, the enclosed vacuum could become an smaller equipment.
Small spills are those which can be explosion hazard. As a first step, identify all equipment
wiped up with a shop rag. Do not put Larger spills must be contained then at your site that might be exposed to
wet rags in the dumpster with the shop cleaned up. For spills of food waste or storm water or could discharge potential
trash. Store them in a covered rag bin ofother nonhazardous liquid, take steps to pollutants that could be exposed to
the kind used at auto service stations, contain and clean up the liquid and storm water. Identify the kinds of
Avoid paper towels. You can avoid minimize the wash water used in pollutants each piece of equipment
making this a waste stream by sending cleanup. Shut off or plug storm drain might generate--lubricants, coolants,

and other leaks or discharges.used rags to a professional cleaning inlets or sewer inlets where the spill can
service. (You must inform your cleaning enter. If necessary, keep temporary Be creative and thorough in develop-
service of what the shop rags have been plugs on hand to fit your inlets and train ing your list. The inventory should
used for.) Do not saturate rags with employees regarding when and how to include rooftop cooling towers or ~
gasoline, solvents, or other volatile use them. For hazardous material spills, conditioners; rooftop air vents for
liquids, implement your emergency procedures industrial equipment; outdoor air
Medium sized spills are too large to and alert your HazMat authority, compressors and other service equip-

wipe up with a rag and requb’e more ment; indoor wet processes where leaks

attention. Contain and soak up the or dis~:harges might reach outdoor areas;
and material transfer areas, such as
loading areas where forklifts or trucks
can carry pollutants outdoors on their
tires.

K~a anp aans un~r Using the equipment
~ ~t inventory, assign an employee~e aee~#~ ~ to inspect each piece of equip-ae~ ~at~, ~ ment on a regular basis to see
aur~ a~a~aean~, that it is functioning properly.

The employee m~ght be the
person responsible for operat-
ing the equipment i~ it is used
regularly, or a maintenance
staff member for equipment on
the roof or in seldom-seen
places. Inspect for leaks,
malfunctions, and staining on
and around the equipment and
other evidence of leaks and
discharges. Assign to the
inspecting person respon-
sibility for reporting a spill.
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Develop a routine for taking actions on
the report-cleaning up the spill and

E~E OUTDOOR MATERIALS - Hazardous material must be stored in
accordance with federal, state, and local

repaL.-mg the leak to prevent future STORAGE AND HANDLING HazMat requirements. The require-spills,
Where possible, take the next step T f you handle bulk solid material ments are generaUy more than adequate

toward full pollution prevention and J, outdoors, keep them covered in
to prevent storm water pollution--for
instance, a HazMat secondary contain-make modifications to prevent storm appropriate containments and protected ment might have no drain.water from contacting the equipment or from storm water. Apply this policy to

its dLscharges. Place equipment on an raw material, products, by-products, If you store liquid containees, imple-
ment a plan and a design to controlimpermeable surface, or install a drip and construction materials or supplies.

pan beneath potential leak points. To Store the material in one of these unexpected leaks and spills so that the
minimize the amount of rainwater that ways: liquid does not reach storm drains or

surfaces that will be exposed to stormcontacts the equipment, you might ¯ The preferred method is storage on a
water, if you store hazardous mater~al,construct a simple roof and install a paved surface, with a roof or cover-

berm to prevent run-on and runoff. If ing, so that no direct rainfall contacts the spill prevention plans requb’ed by

the equipment x~luires a "wet" pro- them, and with appropriate berms or your HazMat authority are adequate to

cess--that is, if operation inevitably mounding to prevent run-on of ensure storm water protection. Nonhaz-

releases wash water or process liquids-- storm water. Roofs are recom- ardous material storage should also

place it on a paved surface and install a mended by most municipalities for incorporate spill control designs and

connection to the sanitary sewer. Check new facilities, procedures.
Select a storage method appropriatewith your municipality or wastewater ¯ Where a roof is not feasible, place the

for the type of material. Keep liquidauthority to identify appropriate material on a paved surface and
permits, cover it with plastic sheeting or tarp tanks in a designated area on a paved

Air compressors and other equipment secured with weighted tires or sand impermeable surface and within a berm

sometimes produce small quantities of hags. If possible, choose a mounded or other secondary containment, inspect
containers regularly for damage orautomatic blowdown water, which or bermed area that will prevent
leaks, as described in Section 4. Clean up

usually contains lubricating oil or other run-on of storm water through the
potential Pollutants. The water may not material, any leaks or spills immediately (using

be discharged into the storm drain. Parking lots or other surfaces near dry methods des(-ribed in Section 3), and

Connect the blowdown to the sanitary bulk material storage facilities should be repair the leaks promptly.

sewer with proper approval. Or if the swept periodically to remove fines that For smaller storage tanks, storage in
roofed areas can prevent all contact with

compressor has a frequent small bleed, wash out of the material and would
storm water (in combination with well-

place a drip pan or catchment to collect otherwise wash away with storm water.
the water--do not let it soak into Larger bulk material storage facilities designed spill control procedures). A

possible option is the "doghouse"unpaved surfaces or run off paved need more extensive structural controls
design us(~ by s(~rne firms (see illustra-surfaces, for the specific facili~’ and material. -
tion). The roof and flooring prevent

Condensate on exterior surfaces of contact with direct rain or run-on storm
compressors, building cooling equip- water. Conh~ct your local HazMat and
ment, and other machinery may be fire authorities for specific requirements.
directed to the storm drain system or,
preferably, to a landscaped area.
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Storm water often accumulates in [] if you store empty drums outdoors, do
~.condary containment areas. If this WASTE HANDLING AND not hold them longer than necessary.
water is contaminated, it may not be DISPOSAL Ship them to a drum reconditioner or
dLscharged into the storm drain system, another facility. Beh)re shipping:

You might wish to roof the contain- Table 2 summarizes the preftn’red ¯ Drain them completely to avoid
ment to avoid this problem. If that is not .L storage and disposal practices for spills.

the containment might, with approval, For many wastes, reusing or recycling is watertight, to keep storm water from
be acceptable for discharge into the the mosl c~t effective means to prevent entering; otherwiae the water would
sanitary sewer. However, the area itself potential pollution. Ruids that you hold become a process wastewater, and
should have no direct connection, in for recycling are special categories of could not be dumped into the storm
case of spills. One common solution is a hazardous waste. You may store them drain.
Portable pumping system that can be on your site only for short periods in Store and handle hazardous wastesmoved to accommodate separate accordance with hazardous waste properly. Hazardous material or wastecontainment structures on your site. The requirements, but they may be trans- is not a storm water problem if they areequipment can pump water into a truck Ported under somewhat I~s stringent handled in accord with state and federalor Portable temporary holding tank. The requirements than other hazardous regulations, and the Rquirements ofwater then can be tested and.disposed ofwastes. Many recycling services Pave your local HazMat control authority.according to whether any pollutants are special variances or permits, which Keep hazardous waste and materialpresent. Following are some disposal reduce your paperwork requirements indoors or under cover in a locked area,options: and allow shipping at reduced cost. to keep nighttime trespassers away from¯ If the water meets criteria for Keep general shop trash in a them. Store them before disposal inhazardous waste, employ a certified dumpster with the lid closed. Put the special hazardous waste containers or inhazardous waste hauler for disposal dumpster in a paved area, not on closed drums w~thm a secondaryat a permitted hazardous waste unpaved soil or your lawn. Keep the

containment that is approved by yourfacility, area clean by. picking up dropped trash HazMat authority.Īf it has constituents similar to and sweeping the area regularly In some cities of Alameda County,process wastewater for which your (perhaps once a week), but do not use a the municipal fire department is theon-site wastewater pretreatment hose to clean up--keep water off the HazMat authority that controls hazard-facilities are designed, pretreat the area. Nearly all dumpsters and trash ous material storage, handling, andwater and discharge into the sanitary compactors leak; keep liquid wastes out response. Other locales contract with thesewer, of them, and keep them closed to keep County Health Department. For¯ If it meets standards for your out storm water.
information about handling solid wastesindustrial discharge permit, dis- If you cannot pre-,’ent leakage from that might be controlled under hazard-charge it into the sanitary sewer trash containers, install a roof or lean-to ous waste regulations, contact thewithout pretreatment (if permitted that keeps direct rainfall off them, and
County’s Environmental Healthby your wastewater authority), place asphalt curbing or berms around Department or CaI-EPA’s Toxic Sub-R̄euse it on your site in an appropri- the dumpster to contain the leaks, stances Control Division. (See the backate manner as industrial process (Check with your local agencies, and cover for a list of regulatory agencies.)water, equipment wash water, steam comply with fire codes and building Empty containers, such as storagecleaning makeup, or another use permits.) barrels, oil cans, paint buckets, andwhere the water will e~,,entually be If you store scrap metal or other such aerosol cans are hazardous wastes ifdischarged as industrial or sanitary material outdoors, keep it under a roof, they once held hazardous material. Youwastewater. You might have to cover, or tarpaulin. Keep scrap, parts or may not discard these with the regularinvest in a truck or plumbing to other used metals indoors. Oils and trash. They must be stored properly soconvey the water to its reuse other potential pollutants can wash off that they do not leak outdoors. Somelocation, long after you think the parts have been drum suplv]iers accept empty drums for¯If it is free of hazardous constituents, washed clean. Collect waste metal, such reu,~ under less stringent hazardoususe it on your facility, grounds for as used parts and metal lathe filings, for material recycling regulations.landscape watering. Do not apply delivery to a scrap metal dealer.

the water to landscaping if hazard-
ous pollutants are present--even ff
not concentrated enough to be haz-
ardous waste~because the pollut-
ants might accumulate in the soil or
vegetation and e\,entually create a
health hazard.
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RECOMMENDED STORAGE PREFERRED DISPOSAL HAZARDOUS WASTE? L

¯Used oity pe~-- -Orum ¯ Hazardous w~e hauler Yea
¯ I~letal sha~ngs ¯ I~n (covered or k~ioors) * Scrap ~ No ’7Ūsed rags ° Rag bin w~h lid ¯ Rag laundry¯ ¯ Soiled cleanup absGrtierll ¯ Drum ¯ Hazardous wms~ h~ulw YooC̄oolant from air conditioner ¯ Recycling machine ° Reuse in-house Noo~ retngerat~on equipment (HVAC sense

LJqukl Waste~ ¯ Paints" ¯ Original contmnar, w~th lid ¯ Hazardous waste hauls, Yoo¯ Waste lubricating oil ¯ Drum (segregated) ¯ O~1 recyder¯ ¯ Solvents, thinners, and ¯ Tank (*hot" waste) ¯ SoNent recycler (wherermsceltsneous fluids" ~ Segmga/e d#ferent f/uids W possil~e) or wa~e hauler
make ~

Liquid . Eml:~ �~ns . Indoorl o~ under cov~ . Drum mconcllk.~

Vehicle W~tes ¯ Warn mo~ oil ¯ Drum (segrnga~d) ¯ Ftec,/der Spec~’, ¯ Brake fluid, gear oil, ¯ Bo~e or t~nk (’hot" warn) Ye~hydraulic fluids, etc."
, ¯ Antifreeze ~ ¯ Tank (segregated)

Ō~ ~.ers ; ¯ Drum (drm r~rst) ¯ Oil recyc~ Spe~"

Vehicle maintenance waste material If you wash vehicles or equipment onoften deserves special attention. Waste [] EQUIPMENT WASHING AND
your site, you may do so ordy in aoil, antifreeze, spent solvents, and some STEAM CLEANING designated area, which must be de-other liquids can be recycled. Spent

i signed and equipped as follows:batteries may not be discarded with "~ A 7ash water for industrial equip- ¯ Pave thearea.trash, but must be either disposed of as ~’V           ment in most cases must be ¯ Mark the area clearly as a wash area,hazardous waste or ~ for discharged as process wastewater into and be sure all employees know thatreclamation and reuse to the dealer fromthe sanitary sewer, and it is not allowed they may wash in thi.s area ordy. Postwhom you purchased them. Guidance in storm drains. To dean dirty and/or instructional signs that prohibit
on handling vehicle wastes can be foundgreasy field equipment or trucks, you changing vehicle oil, washing with I~Iin the Automotive Industries BMP must install equipment to capture and solvents, and other such activities.manual which is available from your pretreat the wash water for discharge ¯ Install sumps or drain lines to collect
municipality,                          into the sanitary sewer as industrial           wash water for treatment and

process waste. It may be less costly in discharge into the sanitary sewer;
the long run to locate a commercial car reuse (for repeated washings); or

¯ wash that has all the appropriate recycle (for use elsewhere on-site).
equipment and municipal permits, and
to contract with them for washing
services offsite.
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¯ If the equipment is a continuing [] ¯ Develop a procedure requiring asource of g~ase or hcavy dirt, cover TRUCKING AND SHIPPING/ maintenance crew to clean up spilledthe area to prevent contact with ram RECEIVING material promptly.water when not in use. If you load or unload liquids, youḠrade or berm the area to prevent Tuck loading and unloading are need further operationa] precautions,
storm water from running onto it. .&potential sources of Fx)llutants when and the loading dock should have¯Wash inside a building designed for rainfall and run-on contact spilled raw additional design features, if you handle
maintenance or equipment storage if material, dust, and motor fluids that hazardous material, all the features youpossible. Ensure that all drains accumulate in this heavy traffic area. need are probably in place as part of a
connect to the sanitary sewers. Load and unload raw material, spill control and respome plan. If they

Steam cleaning should be done on yourproducts, and other material only at are not, you should select structural
site only if you are equipped to capture designated loading areas. In that way, BMPs like those described in Section 13.all the water and other wastes. All the you can isolate the potential source in Parking lois and access roads arewashing requirements above apply to areas that you can control, instead of in sources of potential pollutants from thesteam cleaning as well. Steam cleaning unspecified areas throughout your site. trucks themselves and from possiblewash water is not allowed in storm The best areas from a storm water point spills or leaks of the material beingdrains unless you have a permit from of view are indoor bays. For facilities transported. If you are regrading roadsyour wastewater authority. Permit that must use an outdoor loading dock, and parking lots, or i/you transport
requirements include pretreatment with some operational BMPs and simple materials that you expect to be signifi-eqmpmen/such as an oil/water separa-design features can control storm water cant sources of potential storm watertor, which might have to be a hazardous pollution: pollutants, follow the structural BMPswaste umt. if you steam clean, do it ¯ Cover the loading dock area with a recommended in Section 16. For exbtingindoors or in a specially prepared roof overhang, or use a door skirt facilities, especially smaller parking lotsoutdoor working area where you collect that snugly fits both the building and short driveways where no hazard-the wash water and treat it for dis- door and the truck dour. ous material are transported, you can

¯ . charge. ¯ Install curbs or berms around the effectively prevent storm water pollu-

,~
loading area to prevent storm water tion by implementing routine mainte-i from running onto it and any spilled nance activities, such as:
material from running off it. ¯ Regular visual inspection of your~arm s~r nasoaeom ¯ Instruct the pe~on who accepts access roads and parking lots to~ roo~ uma~ ~ the shipment, the truck driver, or identify and clean up spills.~ a~ ram~ am,s ~ ~oms someone else to check under the ¯ Removal of debris as soon asa~an~ an~ ~ taro ~ truck for leaked motor fluids, spilled operations permit.~ ~ a~,. arm, w ~ matter, debris, and other foreign
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Conduct street sweeping style ¯ Clean the area once thoroughly
D Lcleanups periodically to remove loose before the wet weather season MAINTENANCE OF FLEETdebris, small amounts of spilled raw begins. VEHICLESmaterial, road dust, and other potential * After that, you may stay close to

pollutants: your dry season needs for debris The Automotive BMP manual¯ Smaller spaces can easily be swept removal, but add an additional .a. prepem:l by the Alameda Countyby hand. thorough cleaning before a major Urban Runoff Clean Water Program
1¯ Do not hose off paved surfaces, rainfaU (when half an inch or more addresses automotive and vehicle¯For larger spaces, usea vacuum is forecast), facilities. You 2truck or mechanical sweeper (one Dispose of the cleaned-up material BMPs in that manual if vehicle mainte-that collects solids, not just brushes with your regular facility trash if there is nance is a potentially signlF-scant sourcethem aside). Whenever possible, do no hazardous material. If you suspect it of pollutants on your site. Sections 9 andnot use a wet wasl.tmg street is hazardous -- if you handle hazardous l0 of this manual summarize some ofsweeper unless you can collect the material, or if you know of a significant the appropriate BMPs for fleet mainte-polluted wash water, motor oil leak, for example -- you nance at an industrial facility.¯ Private companies can perform the should test the material or dispose of it Whenever possible, perform vehiclework on a contract basis so that you with your facility’s hazardous waste, maintenance in an indoor garage, not inneed not purchase the truck. You could face substantial penalties if outdoor parking areas, if you change oilDuring the dry weather season, the you improperly dispose of hazardous and do other routine engine workappropriate frequency of sweeping for waste, outdoors, you should create a desig.your facility depends on how heavily If you park bucks or heavy e~luipment hated area for vehicle maintenance.the road is used and the kinds of on-site, inspect the parking area for leaksKeep the area clean, as it" it were part ofrrk~terial you transport. Following are of oil and motor fluids and design a your shop floor, and use dry cleanupsigns that you need to sweep more

h~uently: procedure to report them, clean them practices. The area should incorporate

2up, and repair the leaking vehicle, some specific design features, such as¯ Your trucks commonly spill or drip Following are some practical techniques:those described in Sections 14 and 15.bulk material. ¯Design consistent parking spots for Some operational methods also can be¯Debris or other material accumulates
each vehicle, so that if a leak is successful in preventing storm wateron,the access roads. The con~.-t indicated on the ground the truck pollution at vehicle maintenance areas.frequency is one that prevents un-
can be identified and repaired. A few suggestions:wanted material from accumulating. ¯ Designate a person to be responsible ¯ Keep equipment clean; do not allowDuring the wet weather season,
for checking under a vehicle for leaks buildup of grease and oil, which willemphasize sweeping at t~nes that will

best prevent storm water from contact- or spills. If you employ drivers, the wash away when the equipment is

6
ing potential pollutants: driver could have the responsibility exposed to rain.

as part of a vehicle check conducted ¯ If you work on vehicles outdoors,
before driving, keep drip pans or containers under

¯ Clean up spills promptly, using the vehicles at all times while you
dry cleanup procedures work on them -- leaks and spills
des~’ibed in Section 3. Conduct can occur unexpectedly. Place drip
the preferred cleanup proce- pans under vehicles as soon as you
dures for unpaved, as well as detect a leak.
paved, areas. ¯ Drain fluids from any retired

¯Develop a reasonable proce- vehicles kept on-site for scrap or
dure for identifying, reporting, parts. Out-of-service vehicles you
repairing, and cleaning up intend to restore and vehicles being

material. Make sure employ- periodically for leakage.
ees are fully trained in the
procedures and know who is

truck, who should be notified if~,~,_,,̄ .~r.J~,.~ .~,- c,- " - there is a problem, and who
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¯ Do not change motor oil or perform [] area, and instruct employees in
vehicle or equipment maintenance in FUELING FLEET VEHICLES AND the dry cleanup methods described
the parking lot or storage yard; use EQUIPMENT in Section 3. Assign someone the
the vehicle maintenance area. Do not responsibility of checking the area
allow custome~ or employees to Tf you have a vehicle fueling area, it every day for gasoline, motor oil, or
change their personal vehicles’ oil in I should be designed and operated to other fluids that have leaked.
your vehicle service areas, minimme the contact of spilled fuel and ¯ When you do routine cleaning, use

Vehicle parking or storage yards need leaked fluids with rain water. This a damp cloth on the pumps and a
to be operated with similar precautions: section describes general principles, but damp mop on the pavement, instead

¯ Inspect equipment in the yard for simple operational controls might not be of spraying with a holle, to mini-
fluid leaks regu, larly -- perhaps with adequate for an industrial fueling mize the flow o[ cleaning water to
a walk-by inspection for ground facility. You might have to redesign the ~ump.
staining every day, and a closer your fueling area or install structural The main concept is to respond
visual inspection once a week. controls. Section 14 describes some properly to fluid leaks in this spill-prone
K̄eep the equipment yard clean and general design approaches that can be area. Even very small spills, when they
clear of debris, using dry sweeping useful in your eventual complete Storm happen every day, add up to a lot o~ fuel
methods described in Section 8. Do Water Pollution Prevention Plan. in the drainage system. This is an
not hose off the area or wash with Following are steps you can take for improper discharge that is illegal under
water, because any runoff becomes proper operation of a fueling area: the General Permit. Small spills do not
an illegal discharge into the storm ¯ Use a paved area or provide a present a problem if the fueling area is
drain, concrete slab for the fueling area -- designed to handle spills -- that is, if no

¯ Maintain the yard’s storm drain never locate the area on open storm water contacts it, and if it drair~
inlet(s) with special care. Clean them ground. Concrete is preferred be- to a sump. But if the area drains to a
on a regular schedule and also after cause fuel and oils cause asphalt to valved-off storm drain or sewer connec-
large storms. Pay attention to the deteriorate, tion, it must be pumped out before the
kinds of potential pollutants that ¯ Clean up gasoline overflows and valve may be opened during a rainfall.
accumulate, so that you can identify spills, using dry methods described A permit from the HazMat Authority
the sources and take measures to in Section 3. Do not allow spills to is required for fuel tank.s, including
co~ttrol the sources, run off or evaporate, and do not temporary ones. The authority will

flush the spill away with a hose. specify design features, such a~ the size
Spread absorbent material, sweep it of containments. Keep temporary fuel
up with a broom, and dispose of it as tanks in a bermed area that has an
hazardous waste, impervious lining, such as concrete or
P̄ost signs that instract pump heavy-gauge plastic.
operators not to "top off" or

cleanup material in the fueEng
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it1 BUILDING AND GROUNDS
’*"A,N ENANCE |

¯.#outdoor cleanup should be based on
the same principles as parking lot
cleanup and spill prevention: clean up
g~thout water, whenever possible, by
sweeping or wiping; wash with as little
water as possible; prevent and clean up
spills; and clean up debris and solids, so
that they do not reach the storm drains.

Maintain the storm water conveyance i .
system on your property. The "convey- ¯
ance system" might be as simple as roof
downspouts and a gutter in your
driveway or might be an extensive
.system of inlets, ditches, drainage
channels, and underground lines. Keep
all parts of the system clear of debris to
avoid blockage that can cause storm
water to back up. Remove h’om the

~ Store building materials under cover ors.vstem any spilled or leaked rnateria]
BUILOING REPAIR, in contained areas, using BMPs dis-that can be transported by storm water.
REMODELING, AND cussed in Section 5. For outdoor storageClean the storm drain inlets to CONSTRUCTION

remove sedbnent and debris at least at a construction site, select a pollution
twice a year -- late in the dry weather

This section describes some relatively
prevention method such as:

¯ season before the fi~t storm, and after
.a. simple BMPs that apply to minor

¯ Putting an impermeable tarp over
piles of wood, gravel or otherthe ~’~rst major storm of the wet weather

building repairs, remodeling; and minor material. Do not wait for forecasts ofseason. After each large storm, b~pect
construction projects that involve rain -- do this every day, to avoidthe inlet; remove debris; and determLne
"industrial activity exposed to storm

being caught unawares. ALso it wE]whether you need to remove sedin~nt
water."

keep material from blowing off theor do other maintenance.
Large-scale projects, such as construc- pile and contributing pollutants toThe storm drain inlet might have a catch [’ion of new facilities, are covered under runoff later.bash+--a below-grade chamber where a separate C, enera] Permit for construc-

¯ Keeping the working area cleanthe storm drain pipe connects. Catch tion. The)’ require more extensive storm
every day for the same reason.basins are intended to collect debris and water pollution prevention measures
Sweep up wood sprinters, paintsediment to prevent clogging the lines, than described here. A manual devel-
chips, and other residue every day,Therefore the catch basins themselves oped by the state is available through
as well as thoroughly cleaning up atmust be cleaned out periodically to the Clean Water Program. (See the back
the end of the project.prevent flooding. If you clean catch cover of th~s manuaL)

basin.s annually, shortly before the wet The same practices are r~otnnn~d~.d Painting requires some basic proce-
~s’eather season, you can keep them for construction activities on industria} dures:
flo~s’ing freely and remove leaves, sites. Bel~ore you begin a construction or ¯ Before you scrape to remove old
sediment, and other material that would repair project, review the Construction paint, spread a ground cloth or

tarpaulin to collect dust and paintothers~-ise be w’ashed down the storm BMP Manual to identi .fy and implement
chips. ]f the paint contains leaddrain. Do not flush the catch basin with the appropriate practices. ]f those BMPs

~’ater; use a shovel or vacuum device to do not apply, or are unduly elaborate for or tnbutyl tin, dispose of the paint
remove the material, a simple construction activit,,, that ~’iH chips as hazardous waste.

Other u..~.ful design features, such as be comply, ted in a short time~ con.sider * U.’~. imp~’rmeable ground cloths,
\’egetated ditches and water quality the BMPs des,.-ribed in this section, such as p]a.stic sheeting, while you
improvement inlets, are described in p,~int. Place in-u~, paint buckets in a
S~.-tions 19, 20, and 21 as advanced pan or on plastic sheets.
BMI’s.
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¯ At the end of the work day, store Spray painting requires a few extra ¯ Soak up excess chemicals with
paint buckets and barrels of mater- precautions: absorbent material or rags, instead of
ial away from contact with storm ¯ Use temporary, scaffolding to hang allowing them to flow to the storm
water, drop cloths or draperies to shield drains or soak into the soil.

¯Treat a paint spill as a chemical spill, you from the wind and to collect ¯ If the chemicals spill, clean them up
Capture it before it flows to the overspray, promptly using dry techniques (See
storm drain, and clean it up ¯ Arrange the draperies to minimize Section 3).
promptly using dry methods, the spreading of windblown ¯ When sealing a sidewalk, prevent the

During painting cleanup, the following materials, sealant from reaching the gutters or
are important procedures: ¯ Be aware of air-quality restrictions ;: drains.

Īf you use water-based paint, clean on spray paints that use volatile ¯ When treating ¯ roof with wood
brushes and equipment in a sink chemicals. Consider a water-based I preservative or sealant, line the
connected to the sanitary sewer, spray paint for better air quality ~ gutters with rags. Dispose of the rags

¯ Clean up oil-based paint where you compliance, i properly--with your hazardous
can collect the waste paint and Sand blasting can be controlled to keepi waste if the substances you are using
solvents for handling as small- particles off paved surfaces and out of i are hazardous.
quantity hazardous waste -- do storm drains. Ask your municipality ¯ If you clean a roof or sidewalk before
not pour it into the sink or a storm whether building and construction applying preservative, sweep
drain, codes place requirements on the size thoroughly to remove loose particles,

¯ Keep leftover paint, solvents, and and type of blasting medium that is then wash with water if necessary.
other supplies for a later use, or allowed. More complete instructions are ¯ Collect wash water from down
deliver them to a solvent recycler available in the Const~’uction BMP spouts or drains where possible, and
with other plant wastes when you manual for full-sized jobs, but some remove particles.
ship a batch, basics should be applied for smaller ¯ Avoid applying surface treatment

¯Handle empty paint cans and other projects as well: chemicals during the wet weather
containers as described in Section 6. ¯ Place a tarpaulin or ground cloth season.
Containers might be small-quantity beneath your work to capture the
hazardous waste. Latex paint cans blasting medium and particles from
are not hazardous waste if the paint the surface being cleaned.

’ is dry. ¯ Hang tarps or drop cloths to enclose
Do not fall back on old cleanup the area, using temporary scaffolding

practices from days when storm water if necessary. Arrange the drop cloths
pollution was not known to be a to protect the work area from wind
problem. Do not pour leftover paint and to capture airborne particles.
down the storm drain or onto the ¯ Curtail operations on a windy day.
ground. Do not clean brushes into the ¯ Clean up frequently; collect dust and
storm drain or pour buckets of cleanup particles from the drop cloths before
water into the drain, or wash spilJed you produce a pile that is too large to

’ paint down the storm drain with a handle easily.
hose. Those practices are now catego- Wood preservatives, pavement seal
rized as "illegal dumping." Do not coating, and other outdoor surface
wipe brushes onto old newspapers or treatments commonly contain metals,
pour leftover paint supplies into pesticides, solvents, or polymers that are
newspapers and discard the paper in hazardous materials. Handle and
the o’ash, dispose of them properly in the follow-

ing ways:
Āpply only as much of the chemical
as the wood can absorb or as needed
to cover the paved area.
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Advanced BMPs and
LStructural Controls

Sosrne industrial operations and plant Advanced pollution control practices
ituations require more extensive take a number of forms, and might DOCK DESIGNmeasures to control storm water include solutions that are not listed here. FEATURES

pollution. Depending on your facility, If you conduct activities that are
and your success at eliminating poten- unavoidably exposed to storm water, T oading docks sometimes requiretial sources of storm water Pollution, you will need to develop more intensive L.amore intensive pollution controls
your long-term implementation plan source control and storm water manage-than the operational BMPs described in
might need to contain some advanced ment BMPs. Section 8. That is especially true of areas
BMPs. The BMPs include structural If you are renovating your shop or where you load or unload liquids incontrols -- storm water management building a new facility, you should containers. Bulk liquid transfers are a
measures that require the construction consider installing some of these more intensive industrial operation thatof new facilities or installation of new structural controls. For example, if you require specific control designs, and areequipment, regrade an equipment parking area, not addressed in this manual.

You will need to evaluate your own you should consider storm water design Additional features of a properlyplant to determine which BMPs are criteria. If you put off implementing designed loading dock includingapplicable to your operations and which the measures, more stringent require- grading the loading area so that it iscombination will be most effecldve at merits in the future could oblige you to sloped or recessed to direct flow toward
controlling the storm water pollutants retrofit the new or upgraded facility, an irdet with a shutoff valve or toward athat might run off from your site. You which could be more costly than if you dead-end sump. Make sure the inletcould find that you have a choice in include the work in the construction or includes a sump with enough capadtyselecting structural BMPs. Evaluate and renovation, to hold a spill while the valve is dosed.select controls that are adequate and Keep the valve closed at all times, exceptmost: cost-effective for your site. when you need to release storm water or

The BMP descriptions in this section other liquids that are acceptable for
are not complete design standards, but A ~ =o~ mo,aa~ ~ura ~ ~mro~,; discharge.describe the principles you need to
consider in iden " .tifying and controlling
storm water pollution. Design stan.
dards, performance spedfications, and
further discussion of the design and

a:MPl;:aati~ nd:t s, ~’Ue~:lt Uinra ’d:~ta tt~ee aBtm eMpn ’

Manual (available from the Clean Water
Pro~-~m).
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Preferably, the inlet should connect to a * Pave the surface with concrete, not
sanitary sewer instead of a storm drain.

~ EQUIPMENT YARD DESIGN
asphalt. Vehicle fluids can dissolve T

Check with your wastewater treatment FEATURES asphalt or be absorbed into the
authority for permit requirements, blacktop and released later.
Consider completely preventing contact "~arJdng and storage yards for large ¯ Drain the surfac~ to a single drain,
with storm water by using a roof and J. vehicles and heavy equipment preferably one connected to aberms, as described in Section 8. This generally require site-specific structural sanitary sewer. The drain will ~
will avoid both washing potential and operational controls. Follow the require an oil/water separator or
pollutants into the drain and discharg- operational BMPs for vehicles recorn- oil/grease trap, and must be ap-
ing clean storm water into the sanitary mended in Sections 7, 8, 9, and 10. Also proved by your w~b.,water t~eat- ~a~sewer, assess your equipment yard to deter- merit authority.
If the inlet connects to a storm drain, mine i~ there are possible sources of * Grade the work~ area to be higher
accumulated liquid must be tested and pollutants, and install appropriate than the parking lot, or surround it
found to contain no pollutants before the controls to keep potential pollutants out with a herin, to l~’ent storm water
valve may be opened for discharge. If of the storm water. Following are some run-on.
the liquid does contain pollutants, you measures that might be included in the * Construct a special area in which to
must pump it from the sump and desig~ ,segregate your "dirtiest" equipment
discharge it into your sanitary sewer, * Grade the area to slope toward a (roof tar equipment, asphalt paving
providing that the wastewater treatment longitudinal drain, or install curbs to equipment, etc.) Handle its dis-
authority agrees to ac~’ept it. (See the direct all storm water to a storm charges, leaks, and runoff separately.
recommendation below.) drain in the yard. If your yard is not This approach could save you from
If the inlet connects to a sanitary sewer,I too large and is properly designed, it the need to t~eat all the runoff ~’rom

should drain to a single storm drain, the equipment yard.accumulated liquid must he tested andi Even a small yard should include afound to be within the parameters ’ storm drain on your property and ~specified in your wastewater discharge
not rely on a dty-operating drain inpermit before the valve may be opened

for dis(:harge. If you cannot discharge
¯ If you determine that the equipmentinto the sanitary sewer, you need to ~ : ~’~

convey the liquid to a hazardous waste yard is a significant source of oily

disposal facility,
material in your storm water,

r¯ consider titling the inlet(s) with a
sand filter (see Section 20) or remov-
ing oily pollutants (see Section 21).

Segregate the area where yo~sen~ce                                             ~
vehicles, and install special structural

¯ If possible, perform all work indoors,
or construct a roof over the specified                                              ~J
area. That will require a buikling --/permit and compliance with appro-

R0058939
!



V
O

¯Grade the fueling area to be

L

[] FLEET OR EOUIPMENT FUELING
"mounded" or elevated. The Auto- [] ACCESS ROADS AND

AREA DESIGN FEATURES motive Indust~es BIVlP manual RAIL CORRIDORS

"]’f your facility’s vehicle fueling area is
includes a suggested mounded
grading scheme.

Access roads and rail corridors can.l.one of the significant sources you ¯ Install around the area berms that are .L~ be significant sources of pollutants.
identify in your SWPP Plan, you might high enough to reditx,~:t water from a In the General Permit, access roads and

1
need more intensive BMPs than the karge storm, rail comdors are defined as "industrialoperational efforts described in Section

¯ Grade the entire fueling area to drain activities exposed to storm water,"

2
I 0. Following are some design features to a single inlet. You can accomplish which you must include when identify-to considen, this with longitudinal drains at the ing potential sources ~ selecting BMPs¯ Cover the fueling area to prevent perimeter along the "downhill" side for your SWPP Plan.

rain from failing directly on the area. of the fueling area, or with a depres- Maintenance and operational BMPsLnstall a roof over the fueling island, sion in the middle of the fueling area. for access roads are the same as thosethe area where vehicles park while
Either way, be sure to design the described for vehicle access and parkingfueling, and as much of the approach grading to avoid run-on, areas under Section 9. Some structural

as practical. Leaked engine fluids ¯ Install at the irdet a sump from BMPs are described below.and spilled fuel inevitably accumu- which you will pump any accomu- Proper drainage design is a good]ate on the pavement in those fated liquids. The sump or connec- place to start. Generally, this means thatheavy traffic areas, tion should be operated as suggested the roads should be crowned and sloped¯ Storm drain and sewer inJets that
for a loading dock area in Section 13. outward and that storm water shouJddrain the fueling area must be

not be allowed to drain acrms the roadequipped with shutoff valves to keep
but be carried in ditches or culvertsfuel out of the drain in the event o~a

spill from the pumps. The valves
roadside ditches, can be an effective wayshould be kept dosed at all times

except during a rainfall to remove storm water pollutants -- ~ee :
Section 20. IVlaintain the ditch to make¯ Curtail fueling activities when the

651

valves must be open, or use extra sure it does not clog or fill with sedi-

precautions to capture any spilled
ments and cause storm water to over-

" fuel, such as a large drip pan under flow. Plant vegetation by the roadside to

the vehicle, control erosion and promote rainwater

A n~ of different appr~ infiltration.

can serve as effective drainage design. If your site includes railroad access,

The fueling area must be separated from preservatives on wooden railroad ties

the rest of the yard, both to contain any can become important pollutants. Use a
less-toxic preservative. Avoid organicfuel spill and to prevent .storm water

from running onto the area. Select or toxics, such as creosote and pentachio-

~
adapt one of the following schem~ rophenol. Or use concrete ties or other

nonwood ties.
Control spills and dust from railroad

unloading. If your rail Line delivers or            sin#
picks up liquids in bulk or in containers,           l

you might have to add spill control
loading docks with shutoff valves.
(See Section 3 for spill controls, and
Section 13 for loading dock design
features.) ]f parked railroad cars drip,
install a drip pan at the loading dock
between the rails.
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ON-SITE STORM WATER
~ REDIRECT STORM WATER ~ STORM WATER MANAGEMENT:

LMANAGEMENT DISCHARGE FROM STORM HYDRAULIC CONTROLS
DRAIN INTO SANITARY SEWER

Some industrial facilities will have i
"~ ydraulic controls are intended topotential pollutants exposed to T f source control BMPs are not ~1. ~. control the quantity of storm water

storm water even after implementing .L adequate to prevent discharging discharge, but can be useful for water
source control measures like the pollutants in storm water from your quality as well by removing potential
operational BMPs described in the first facility, you might have to cease pollutants from storm water. BMPs of
part of the manual and the structural discharging storm water that contacts this type are widely used to control
source controls dL~’ussed in this part. those pollutants. One way to avoid erosion of hillsides and to remove
Further structural controls can be used discharging potential pollutants with sediments from storm water runoff.
to manage the storm water itself, either storm water is to isolate runoff from that Also hydraulic control BMPs can help to
to control the ftow of the runoff (de- part of your facility where the pollutants remove oils and heavy metals that
scribed in Section 19), to remove some ofare contacted and discharge the storm adsorb to sediment particles in storm
the pollutants in passive devices (Section water into the sanitary sewer instead ofwater.
20), or to remove pollutants using i a storm drain. Design standards and operating
specially designed equipment (Section Installation of new connections and information for hydraulic controls are
21). new piping can be quite costly, and the available in a number of reference

The best way to avoid the need for necessary permits could be a harner, works. Design specifications for hydrau-
storm water management or treatment Also, a permit from your local waste- lic controls are addressed in the State
is to use source controls, most likely in , water authority will be required. The Industrial BMP manual. Many local and
combination. The right combination for permit will specify the volume of water regional regulations that target erosion
your facility will probably include you may discharge, the kind of pretreat-control provide specifications for
conscientious implementation of BMPs ment equipment you might need to hydraulic BMPs.
such as those recommended in Sectionsinstall and operate, and requirements for Hydraulic controls are designed for one1 through 12 of this manual, attention to monitoring your discharge, of two purposes. One category controlsthe sources of waste at your facility, and Redirecting discharge to the sanitary the rate of peak flow, slowing the flow,careful reduction of process wastes, sewer might not be allowed in all

of water at the height of the storm toIf you need to manage storm water localities m some wastewater authorities
reduce its potential for carrying awayon-site, the most important consider- have sections in their local ordinances
soils and other contaminants. The otheration is to minimize the quantity of that prohibit the discharge of storm
type reduces volume of runoff, gener-storm water that contacts potential water into the sanitary sewer. Require-
ally by causing some storm water to

pollutants. For example, keep the area of ments might differ from one municipal-
infiltrate (or soak into the soil) instead ofindusl:ria] activities as small as possible, ity to another, so contact the authority
running off into storm drains, streets, orseparate the area from parking lots to that serves your area for information,
streams. Some approaches control bothprevent run-on, and roof or enclose the (See the list on the back cover.)
peak rate and volume.area i~ possible. As a rule, your wastewater treatment

: Design your storm water conveyance authority would prefer to minin~,e the
system to/so/ate the areas where storm volume of storm water that passes
water contacts potential pollutants, and through the treatment system. You ~i
convey water from those areas sepa- should reduce the quantity of storm
rately from water that runs off of "clean" water you redirect, using techniques like
and nonindustrial parts of the site. That those described in Section | 7.
will allow you to control storm water The wastewater authority might
with smaller and less costly hydraulic or require temporary storage of your storm
water quality controls. Or, if you plan to water on-site, to avoid overloading its
discharge to your wastewater treatment facilities during a storm. Your authority
authority (see Sec~on 18), reducing the is more likely to accept discharge of
volume will reduce the discharge cost storm water that has contacted pollut-
and increase the willingness of your ants if you can store it temporarily and
wastewater authority to accept the deliver it after the high flows from a
discharge, storm.
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Hydraulic controls for a site are most allowing grasses to grow, if it does not
"reftective if the overall site design is [] STORM WATER MANAGEMENT:

interfere with storm water drainage and
considered. The first step generally is to WATER QUALI’r¥ CONTROLS cause water to back up onto the site.
modify the site layout to increase the A water quality inlet is a simple multi-water-permeable surface, thereby ~l~ number of specific storm water purpose device. A storm drain inlet is
increasing infiltration and reducing ,t .t.rnanagement controls are better

fitted with an enlarged catch basin orrunoff volume. If greater flow control is suited to water-quality control than grit chamber where solids and sedi-needed, the second step might be to hydraulic control. These features might ments settle out of the water. A bafflestrategically place infiltration trenches to be added to various parts of the storm restricts the flow of surface-floating oil,intercept runoff and p."omote infiitra- water conveyance system on an indus-
whichhon. (Infiltration is not permitted in trial site to help control potential
Floatable debris also collects at thesome areas w see Section 20.) For largepollutants in the storm water before it baffle. This type of inlet has, in the past,quantities of flow, on-site ponds can be leaves the site. They are, for the most been used to help remove oily wastes,designed either to slow the peak flow of part, passive design features instead of but is of limited effectiveness. Section 21storm water or to hold water on-site treatment devices in the usual sense.

until it infiltrates or evaporates. They are Information in existing references gives describes the inlet further, including

known as detention ponds or retention design parameters for those water- maintenance requirements.

ponds. A variation is the storm water quality controls, so this section merely A sand filter inlet is a storm drain inlet
wet/and, which similarly controls flow summarizes a few types of controls, that contains sand or another filter

medium. The sand removes particulateswhile wetland vegetation helps remove A simple technique is a vegetated swaleand oily wastes from storm water as itpollutants, or channel, a ditch that carries storm enters the storm drain. An extension of
water in which plants are permitted to the same concept is a ~and filter, wheregrow. The plants storm water quality can be improved

provide some peak before discharge. Sand filters appear to
wA’rr~ QIJALrrY INI.rr flow control by be particularly effective if used in

~ slowing the water, combination with detention or retention
s~o~,,am,~ / ~ m,~m~ They also remove

some pollutants by
of runoff (often carrying the most

~ encouraging the pollutants) to the filter and route the
.... deposit of sediments remainder of the water to the pond.

and minor oily

_ ~._,i~._ wastes. This cont;,ol

~mm~)
water conveyance

~ ,~,-,~ ~, F, ,, *~, ditches simply by

.:
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Separators can
STORM WATER MANAGEMENT: applications, such as for retrofitting to chamber, so some of the collected wastes
REMOVING OILY POLLUTANTS temporarily help a facility comply while are inevitably carried away during

it installs more effective source control heavy storms. It can be made somewhatA simple technique [or removing oils BMPs. Another use is in spit] control more effective at oil removal if it
and grease from storm water uses sumps, upstream of a treatment process, includes pads or

oil-absorbent materials (or oleophilic The advanced designs are sometimes material at the water sur~ce level.
materials), such as the booms used to used as treatment devices, di~harging If you install an API ~,l~rator, it must
contain oil spills. The absorbent material into a sanitary, sewer storm water that ~ be maintained regularly. It requires a
preferentially absorbs oil and does not contacts industrial activities in isolated standing pool of water, which should be
fill with water, so it can be used on areas where contact cannot be avoided, pumped out periodically and replaced
storm water with small concentrations The API (American Petroleum lnsti- with clean water. To clean, remove oil
of oily materials, tute) oil/water separator is a simple floating on the standing pool and g~.asy

Some facilities that have a storm design. It is sometimes called an "oil and~ matter collected at the baffle. Some
water conveyance ditch where water grease trap," to distinguish it from a true commercial oil ~cyclers accept this
flows throughout the rainy season have oil/water separator used for industrial material for recycling; otherwise, it must
found it convenient to install a perrna- wastewater. An API separator usually is be handled as hazardous waste, l~ you
nent floating boom to control an a long basin with multiple chambers or install oil-absorbent pillows, they must
occasional light surface sheen. When thevaults, typically installed below grade. It be closely monitored and replaced when
boom is spent, it is full of oil and is can be fitted to storm drains or storm they are saturated, and must be dis-
visibly heavier, floating lower in the water inlets in a variety of configura- posed of either as hazardous waste or
water. The booms are inexpensive tions -- the water-quality inlet described sent to a recycler. If the inlet includes a
enough to be easily replaced whenever in Section 20 is one form. The intent is to sediment trap, as in the water-quality
the absorbent is saturated. Disposal is slow water and stratify the flow so that inlet shown in Section 20, remove solids
more costly, since they might be oil rises. The floating oil is then retained with a shovel between storms.
hazardous waste, unless an oil recycler by one or more baffles in the chambers. Develop a regular cleaning schedule.
can accept the material. An API separator removes the bulk For inlets that don’t carry much flow,
Oil/water separators comprise a broad of floating oily wastes, especially if the three cleanings a year are sufficient--
category of devices that are intended to oil is not well mixed but floats on top of once before the rainy reason (mid-
remove oily constituents. There are the water. However, it is not very. September) to remove materials that
many varieties of oil/water separators, efficient, so storm water can still be have accumulated; once after the first
and the term is not used in the same polluted unacceptably even after it flows major storm; and then at the end of the
way by all equipment vendors or design through the inlet. The separator works rainy season to prevent slow loss or
specifications.

For most applications, oil/
water separators are not recora-
mended as a storm water manage-
ment strategy. Source control

Off/water separators are fairly                 .
costly, and most designs do not
operate well at the low concen-
trations commonly present in
storm water. A sand filter inlet is
typically more effective, and less
costly, for the sr~fll quantities
and low concentrations of oils in
routine storm water runoff --
that is, runoff that has not
direclly contacted oily industrial
activities.
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,
evaporation of the coll~’ted oily wash.,s.
If storm water (low is greater, the AP] $1.~NT l~II OOJkI.EIOING IIPJkI~TOII
,separator might have to be cleaned
monthly or periodically between storms.
As another guideline, clean the separa- w (~w. ~ ~w~ ~ ~ (0c~) ~
tor be(ore three inches o(oiI accumulate
in the entry chamber.

The C~I0 or coalescing plate ~nlerceptor
oil/water separator, is a more advanced

I design. It is commonly used for treat-
ment of off-bearing industrial wastewa- M ~

~ ter0 but is )ess often cost-e((ective for ~
storm water. The CPI separator gener- ~mm~ ~ ~
ally achieves greater removal efficiency ~ ~
than an APt type, but is more co~ly to

~ ~purchase and operate. A CPI separator ~m~ ~ ~ ~
can a~(ain a h~gh removal ~(iciency and     c~,~,,.,,~ ~ ~
accommodate a (airly h~gh llow rate, but
at ever-increasing capital costs for the An oil/water separator works best if The most ~oublesome permit
equipment because of the addition of sediment is not present in the water -- procedures are (or hazardous
more separator plates. Cost-eifecliveness i lin~t the water to be ~’eated to isolated Before installing any ~eat~nent
is generally optimal for relatively h~gh    ., areas tree of mud and soils U possible, ment, detern~ne whether your waste-
concentrations of oU at low and constant ( Efficiency is highest with a fairly steady water is hazardous. Cal-EPA/Tox~ or
(low rates, llow0 so you might reqoire upstream the County Environmental Health

A few design features can improve detention. Also, do not site the separator Department will describe the necessary
the effectiveness of an og/water downstream of a pump, because the testing and approval procedures. If the
separator. Pollution removal is most pump mixes the oil and water and wastewater that would enter the
effective if the concenl~-ation is h~gh partia!ly emulsifies the oil, with the pretreatrnent equipment is considered to
when the storm water enters the unit. result that separators are less effective, be hazardous you must obtain a permit
Avoid cliluting the water to be treated Storm water I~eatment generally is not from Cal-EPA/Toxics to operate a
with water from other parts of the site recommended as a BMP. The State or your hazardous waste treat~nent fadlity. At
where i! does not contact the potential local wastewater authority might present this might be true even for a
pollutants, both to save on the capita] consider as treatment some of the simple water-quality inlet. If you
investment and to increase treatment devices described in ,Section 2l, but that determine that the waste stream is not
effectiveness. For industrial process could open the door to some burden- hazardous, and do not apply for a
applications, an evaporator can be used some regulatory restrictions and perrmt hazardous waste treatment perntit, keep
to reduce the volume of water treated, requirements, your testing documentation on hand to

For most industrial facilities, the best show reg~tors.
advice about on-site storm water
treatment is to avoid it, for a number of
reasons. Most of the avagable treatment
equipment is costly to purchase and to
obtain permits for. Operational costs can
also be significant ~ you must monitor
the equipment to ensure continued
effectiveness, and you might need to
prepare and subn~t chemical analyses to

¯ demonstrate compliance.
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Pollution Control Agencies ~J
and Sources of Information

L

STATE OF CALIFORNIA SANITARY WASTEWA TER
For information on ~e State’s General AUTHORITIES

Industrial Storm Water Permit contact: Dublin San Ramon Services District
Regional Water Quality Control Board Industrial Waste In,~oector
(510) 286-1255 (510) 846-4565
State Water Resources Control Board East Bay Municipal Utility District
(916) 657-1110 (510) 287-1627

For informat~on on waste min~mization and City of Haywerd Wster Poflutton
~azarao~s waste mana~nent IeChno~gy Source ~atrm ~,~,

Altwnstlvl Technology Division City of Uvermore Source Control
~.,,T,~,,

P,O Box 942732 Oro Lores Ssnlta~y Distflet

City of San LeandmDocum~ts av~ab/e from A~emat~e ";’" "~:~’ ,’-, .
Technology: Environmental Compliance ~

¯Califomm Waste Exchange:
A New~elter/Catalog Union SanltMy Dist~ct

¯Fact Sheet: Waste Reduction fo¢ Environmen! Com~mnce Secbon
Automotive Repair Sho~ (510) 790-0100

¯Hazardous Waste Redlx:l~ for

Part 2: Assessment Manual
¯ List of CA Lk:ensed Hazardous Waste ~~ .,.

Environmental ~

(510) 271-4320

ASSOCIA ~ON OF BA Y AREA . ¯ .
GOVERNMENTS

Oakland, CA 94604-2050 ~)~.~
(510) 464-7900 i.. ........... . ..........
Documents ava~lalJ~e from ABAG:
¯Manual of Standards for Erosion & LSediment Control Measures

r~! Url~n Runo~~ Ci~n Water Program
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~mm Clara Valley, all storm drains flow di~ to local a~ks and ~he ~In the

Francisco Bay. with no treatment. Stormwater pollution is a seriom problem for

wildlife dependent on our waterwal~, and for O~e people who live near polhnml

"bakeries, m~d delis, t--om~Ibum {~, ~Ms stormwater pollution mainly through
er cleanup ~ that alJow food partick~ oil grease, and cleaning produm~o

flow into a su~-~t, gutter, or storm drain.

All of the cities in the Valley are ~’~lUi~l by the Regional Water Ouality Control

Board to enfocre local ord’.mances prohibiting the discharge of pollulm~ to storm

drains or local �~’eks. Also. the California ~t of Fish and Game forbids m~/                       ---,

discharge of mamrlals that could pass into �~eks, rive~ twthe Bay that would be

"deleterious to fish. plant life, or ~ life."

in addition, the Santa Clara County ~t of Environmental Health and local
~    C

devices be cleaned as often as necessa~ to p~vent overflow and to ttteet ~

Following the practices in this manual will ensure compliance with ordinance

help contribute to a cleaner Bay. Please slate this information with any contractors

¯ that you hire.
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Food handlin~ facilities soh~ettmes dischar~ food waste, oil and grease,

toxic chemicals, such as cleanin~ products, disinfectants m~l pesticides, into the

When cookir~ oil and grease is ~ disposed of into the sanitary s~er lines

(indoor plumbing), the lines become plu~,e,d and back up; A sewer backup, especbd-

I~ cookin~ oil. ~rease. food wastes and washwater are dumpe~mtto the ~

ter. parki~ lot. alley, or ~nto a storm drain, they end up in Ioral creeks and the San

Franc~o Ba~0 without bein~ treated at a wastewater ~’eatm~nt plant. Even dete~

~ents labeled "oi~ble~ contain harmful in~,~,nG Ihat are tox~ to aquatic

life. Soapy w.ashwater that is dumped onto pavement ~ its way to storm drains

decaying oz~mic waste materials (primarily food and oil was~) use up the dissolved

oxygen~in streams and the Bay, stressing or killing aquatic antmb.

If you are not certain whether a drain leads to ~he storm drain or sanitary sewe~.

call your city’s sewer department so that they can help you ~solve the’question. In

general. drains inside the building are connected to the sanitary sewer, and outside

drains (except for capped sanitary sewer "cleanouts") are connected to the storm

drain ~Tstem. Sanitary sewer cleanouts are usually 6 inches in diameter or smaller,

storm drain inlets are la~,er -- but there are exceptions. You need to know for surel
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When cleaning floor mats. exhaust filte~ garha~e cans, carts, and tray recks --

in order of preference:                         "

I. Clean equipment in a designated indoor area, such as a mop sink, pot sink,
or floor area with a drain connecled to the sanitary sewer (indoor plumbing).

¯ " z. Clean equipment in a designated covered, bemed

outdoor area with a drain connected to the sanitary sewer

(indoor plumbing). This area should be isolated from the

store drain with a bern or other barrier. DQ.n’t allow food

wastes to accumulate in this area. (Option z may not be per-

mitred in certain cities. Check with your Io~al planning

department before installim~ an ou~ide drain.)

¯ Consider installing anti-slip floor~ when you

remodel.

¯ If possible, use floor mats that are small enough to be cleaned

inside in a mop sink or near a floor drain.

¯ For hood filter cleaning companies, see "Restaurant Equipment

Repairi~ and Servicing" in the yellow pa~,*~

¯ Consider cleaning your filters in the dishwasher. Contact your

local wastewater treatment plant or the County. Department of

Environmental Health for ~uidance and other cleaning options (see

¯ Remember that your facility is liable for the behavior of contractors that.you

hire. Be sure that you know how any contractor .will be cleaning your equipment

and disposing of washwater.eNo storm drain disposal Is allowed!
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When cleaning frying equipment, or when storing fat or ~rease for removal to a

grease recycler or for waste grease disposal, follow these ~uideline~

¯ Recycle used cooking oil,~grease, and meat fat, wl~eneve~ p~sible.

See "Tallow" in the yellow pages for a list of recyclers.

¯ Do not contaminate the recyclable oils’and grease ~n your tallow bin

with the waste ~rease from your ~rease U’ap or wease interceptor.

¯ Inspect and clean all waste grease removal

devices (grease naps and grease interceptors) regularly. For

under-the-sink grease u’aps, we recommend skimming of

the surface weekly and a rare thorough cleaning quarterly.

For the larger grease interceptors, we recommend pumplr~

every 3 months (or more frequently as required to meet

your local o11, fats, and grease limit). Check with your local

wastewat~r t~at~ent plant for ~ideli~.

¯ For disposal of waste grease from grease interceptors and
traps, see "Grea~e Traps" and "Septic Tanks" in the yellow

pages. Most landfills will no( accept g~ease or other liquid

waste from businesses. I( is in your best interest to ensure
that your waste, grease is disposed of properly. Ask your

w~ste grease .hauler where your waste grease is disposed of.

’
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Whenever a spill occurs, and when cleaning dumpster

2~reas, loading docks, and other paved surfaces:’ "

Don’t hose down the areal

¯ First, stop any spill at its source.              "

¯ if the spill could enter a storm drain, block the flow

with ~andbags. absorbent, ra~s, or a pile of dirt. You can

temporarily seal the storm drain with plastic sheeting.

¯ Dry sweep, as much as possible, using ra~s and sranular absorbents (e.g. cat

litter) to absorb the spill. Sweep and dispose of used absorbent in the ~arba~e

(if hazardous materials are not Involved).

¯ If wet cleaning (including high-temperature’or high-pressure

washing) is required, dry clean first and then mop (or if it is

absolutely necessary, wash) and collect water. Dispose ol~ water 1~

sink or other indoor drain, not the’storm drain.

¯ If a final rinse is necessary for health reasons, collect the ri~-

water and dispose to sink or indoor floor drain. If o.utdoors, block

storm drain before applying water. Mop up or wet-vacuum water,

and dispose to sink or indoor drain.

¯ Do not use bleach or disinfectants if there is ,a possibility that
the Rusewater could flow to a ~treet, gutter,, or storm drain.

6
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¯ Keep dumpster lids closed to keep out rainwater.
7

¯ Keep dumpsters or the dumpster enclosure Io~ked to prevent

illegal dumping.

¯ Never place liquid waste or leaky garbage

bags into a dumpster.

¯ Don’t hose out dumpster interior. Apply absorbent over

any fluids spilled in the dumpster. Absorbent and fluid will

usually be knocked out when the dumpster is emptied.

¯ Leaking dumpsters and compactors, and dumpsters that

need to be cleaned out, should be replaced by the dumpster

leasing company.

¯ Make sure tallow bins (cooking oil/meat fat recycling

bin), and any containers of waste grease are always tightly

covered to prevent cor~tamination of the grease and to

prevent problems with rats and insects.     ,

¯ Keep litter from accumulating around the loading docks

by providing trash receptacles and encouraging emplovees

to use fltem.                                             ~

¯ Have spill cleanup materials handy near. the dumpster

and loading dock areas .

7
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Please post the enclosed poster in the food lumdlin~ area.

Copy and distribute the enclosed brochure to employees at your res, ular ~
meetings and to all new employees when they are first trained. ’ Be sure all

new employees are informed about these practices. Discuss ~ood pollution
control practices with all employees at least, quarterly. The enclosed brochures

have been translated into Spanish, Vietnamese, and Chinese. Call 8oo-794-z,18-

if additional originals are needed. ¯

Stencil the storm drains in you~ pa~nK Jot with ~No’Dumpin~J Flows to Bay"

¯ * to remind you~ empJoyees that these drains flow dirtily to creeks and the

Bay. ~all 8oo-7~4-~48~ fo~ free stencil~    ~

Post spill, cleanup ~uldeline$ and th~ name of each shift’s desi~nated spill
cleanup mo.nitor in a visible location.

Complete the worksheet, located on pa~,es zo-,i, and slate it with employees.
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(~LEAN I NG EQUI PHENT
DUHPSTERS

¯ Clean floor ma~s, filters, ~nd ~arba~e

¯
~t dum~

" " ¯ Outside, within your desi~nated ¯ K~p dumpier lids cl~ to k~p
cleanln~ a~a, whe~ cle~in~ wa~r ~t ~wa~. .
~ ~t flow ~ ~ ~ ~,

~om ~in o~ a ~

~ver out ~ ~ck ~r~ ~ ~to s ~t-
ter. sto~ ~ai~ or ~ ~ ~ into ~ d~.

¯ Apply absorbent over an~ fluids
~ill~ in

U~ d~ me~ for ~ill de.up. ¯

GREASE AND OIE

¯ if neces~, mop the a~a with a
minimum ~ount of water.

¯ ~ve
In ~liow him or ~al~ conm~e~

¯ Never
drain, store drain, or d~ter.

~nL o~o~
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.: ,",- .... ,,.....o ’ ....... ., ~..,.,.., .....

GENERAL I NFORI~IATION

¯nn,,,:.,~__,,._ __~_ _~... __._...~_~._.,,,;,,t~,,:,~,,u~:,.~ver~v~v~m~sm~nuaL
Y,,~ No~, ,.~

z. A~I employees have been ~lvtsed oldie Cleanln~ Pract~

~. Storm drains are stendled "No Dumpi~,! Flows to Bay."

, ~. ;"

G RE^Y,E TRAP~/I NTERCEPTORS

2
~. Frequency of pumpir~/removi~ waste par, e:

L The following items are cleaned in such a manner that all

washwater goes to t~ sanitary sewer or is hauled offgte.

h Floormal~                                     ~          ¯ ~’,~ LI N(,~I-.

wateg

~ Other.
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~,~/ORKSHEET FOR WATER, (~UALITY PROTECTION

DUMPSTER.~, RECYCLING ~ONTAINER.%. T~ASH CONPACTORS

~P~ ~~"

~~m~~~.

lf~~~m~~7 Y~.~ ~o~ "

SPILL RES~NSE

L ~ ~ ofa ~ (e.~ ~), ~ ~

. ¯ ~ To~I~~ v~ ~ No ~ "
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TREATMENT PLANTS:

4o8/265-260o

ENVIRONMENTAL HEALTH
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The Bay Area 5torrnwater Managemen! Agen¢ie~ Association (BAS~IAA). a ¢on~ort|um of Bay Area municipaiitie~
ITom Alamedao Conlra Costa° Santa Clara. San ~laleo. Matin. and Solano Counties. has developed this booklet as

a re~our(e tot all general contractors, home builder~, and sul~ontractor~ ~orking on �onstruct|on ~|les.
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V
Introduction                    Stormwater Pollution              0

S t°rmwater pollution is rapidly growing in impor.
Storm Drain System

L
lance as a national environmental issue. In
California, stormwater pollution is a major ~urce Slormwaler or runoff from sources like sprinklers and

of Waler pollution. To help combat Ihe problems of hoses flows over the ground into the storm drain
stormwater pollution, federal and state governments syslem. In lhe San Franci~o Bay Area, storm drain
have developed a program for moniloring and permit-syslems consisl of gullers, slorm drains, underground
ling discharges to municipal storm drain syslems, pilx.S, open channels, culverts, and creeks. Storm
creeks, and water bodies such as San Francisco Bay. drain syslems are designed to drain directly to the

Municipalities in the B~y Area are required by the
Bay, Delta, or Pacific Ocean with no treatmenL

2Clean Waler Act to develop stormwater management Pollution From Construction Sitesprograms that include requirements for construction
Stormwaler runoff is part of a natural hydrologic pro-activities. Your construction project will need to
cess. However, land development and constructioncomply with local municipal requirements. If your
activities can significantly alter natural drainage pat-construction activity will disturb five acres or more,
lerns and pollute stormwater runoff. Runoff picks upyou must also obtain coverage under the General
pollutants as it flows over the ground or paved areasConstruction Activity Permit (see Requirements for and carries these pollutants into the storm drainDischargers).
system. Common sources of pollutants from construc-
tion sites include: sediments from soil erosion;Blueprint for a Clean Bay is an introductory guide to
construction materials and waste (e.g., paint, solvents,slormwater quality control on construction sites. It
concrele, drywall); landscaping runoff containing fer-contains several principles and lechniques that you
lilizers and pesticides; and spilled oil, fuel, and othercan use to help prevent slormwater pollution. BASMAA
fluids from construction vehicles and hea~ equipmenL

2
has developed this booklet as a resource for all gener-
al contractors, home builders, and subcontractors
working on construction sites. Adverse Effects from Stormwater

Pollution

"~" ’’~

Blueprint for a Clean Bay is not a design manual or a
Stormwater pollution is a major source of water poilu-Stormwater Pollution Prevention Plan (SWPPP) (see
lion in California. It can cause declines in fisheries,Requirements for Dischargers). For more information
disrupt habitats, and limit water recreation activities.on the General Permit, designing stormwater quality
Even more importantly, stormwater pollution poses acontrols, or producing a Stormwater Pollution serious threat to the overall health of the ecosystem.Prevention Plan, please refer to the California Storm

Water Best Management Practice Handbook for
Construction Activity, or consult your local program or
the S\VRCB (see below). Please note that this booklet                                                          ~’~
is concerned only with the management of
construction sites and activities during construction.

For more information on stormwater requirements, call the State Water Resources
Control Board’s Stormwater in[ormation Line at (916) 657. I 146 or your local program.
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Requirements for Dischargers Best Management Practices

Municipal Stormwater Program General Practices
Municipalities in the Bay Area are required by federal The following are some general principles that canregulations Io develop programs to control the significanlly reduce pollution from constructiondischarge of pollutants Io the storm drain syslem, activily and help make compliance with stormwaterincluding the discharge of pollutants from construe- regulations easy:lion sties and areas of new development or significant
redevelopment. As a result, your development and .J Identify all storm drains, drainage swales andconstruction projects may be subject to new require- creeks located near the construction site and makemeats designed to improve stormwater quality such sure all subcontractors are aware of their locationsas, expanded plan check and review, new contract to prevent pollutants from entering them.specifications, and increased site inspection. For more
information on municipal requirements, please contact-~ Clean up leaks, drips, and other spills immediately
the municipal representative listed on the back cover so they do not contact stormwater.
of this booklet.

.J Refuel vehicles and heavy equipment in one
Projects Equal To Or Gre~ter designated location on the site and take care to
Than 5 Acres clean up spills immediately.

If your construction activity will disturb five acres or J Wash vehicles at an appropriate off-site facility. If
more, you must obtain coverage under the General equipment must be washed on-site, do not use
Construction Activity Storm Water Permit (General soaps, solvents, degreasers, or steam cleaning
Construction Permit) issued by the State Water equipment, and prevent wash water from entering
Resources Control Board (SWRCB) for stormwater the storm drain. If possible, direct wash water to a
discharges associated with construction activity. To. low point where it can evaporate and/or infiltrate.
obtain coverage under the General Permit, a Notice of
Intent (NOD must be filed with the SWRCB. The Gen- _1 Never wash down pavement or surfaces where
eral Construction Permit requires you to prepare and materials have spilled. Use dry cleanup methods
carry out a "Stormwaler Pollution Prevention Plan" or whenever possible.
SWPPP Your SWPPP must identify appropriate storm-
water pollution prevention measures or best manage- -~ Avoid contaminating clean runoff from areas
meat practices (BMPs), like the ones described in this adjacent to your site by using berms and/or
booklet, to reduce pollutants in stormwater discharges temporary or permanent drainage ditches to divert
from the construction site both during and after con- water flow around the site. Reduce stormwater
struction is completed. A best management practice or runoff velocities by constructing temporary check
BMP is defined as any program, technology, process, dams and/or berms where appropriate.
practice, operating method, measure, or device which
controls, prevents, removes, or reduces pollution. .J Protecl all storm drain inlets using filter fabric

cloth or other best management practices to
prevent sediments from entering the stormProjects Less Than 5 Acr~
drainage system during construction activities.

If your project is less than five acres, you may still
need to use BMPs to comply with local municipal ..l Keep materials out of the rain ~ prevent runoff
requirements. Check with the local planning or pollution at the source. Schedule clearing or heavy
engineering department for details, earth moving activities for periods of dry weather.

Cover exposed piles of soil, construction materials
and wastes with plastic sheeting or temporary
roofs. Bcfore it rains, sweep and remove ~,mlerials
from surfaces that drain to storm drains, creeks,
or channels.

For more information on the General Permits, call the State Water Re$ouree~ Control
BOard’s Stormwater Information Line at (916) 657-1146 or your local program.

R0058966



Best Management Practices

~ Keep pollutants off expo.,~,d surfaces. Place trash Specific Practicescans around the site to reduce litter. Dispose of
non-hazardous construction wastes in covered Following is a summary of specific best management
dumpsters or recycling receptacles, practices for erosion and ~dimcnt control and

contractor activities. For more information on erosion
.t Practice source reduction -- reduce waste by or- and sediment control BMPs and their design, please

dering only the amount you need to finish the job. refer to the California Storm Water Best Management
Practice Handbook for Construction Activity (March

.a Do not over-apply pesticides or fertilizers and 1993) and the Association of Bay Area Governments
follow manufacturers instructions for mixing and (ABAG) Manual of Standards for Erosion & Sediment
applying materials. Control Measures (May 1995).

al Recycle leftover materials whenever possible.
Materials such as concrete, asphalt, scrap metal, Erosion Prevention andsolvents, degreasers, cleared vegetation, paper,

Sediment Controlrock, and vehicle maintenance materials such as
used oil, antifreeze, batteries, and tires are Prevent erosion
recyclable (See separate list of’Recyclers and ,Coil erosion is the process by which soil particles areDisposal Services" for more information), removed from the land surface, by wind, water and/or

21 Dispose of all wastes properly. Materials that can- gravity. Soil particles removed by stormwater runoff
are pollutants that when deposited in local creeks,not be reused or recycled must be taken to an al>
lakes. Bay or Delta, can have negative impacts onpropriate landfill or disposed of as hazardous waste¯
aquatic habitat. Exposed soil after clearing, grading, orNever throw debris into channels, creeks or into
excavation is easily eroded by wind or water. Thewetland areas. Never store or leave debris in the
following practices will help prevent erosion fromstreet or near a creek where it may contact runoff,
occurring on the construction site:

5..I Illegal dumping is a violation subject to a fine
a~d/or time in jail. Be sure that trailers carrying d Plan the development to fit the topography, soils,
your materials are covered during transit. If not, drainage pattern and natural vegetation of the site.
the hauler may be cited and fined. _l Delineate clearing limits, easements, setbacks,

sensitive or critical areas, trees, drainage courses,~ Train your employees and inform subcontractors
and buffer zones to prevent excessive orabout the stormwater requirements and their own

responsibilities, unnecessary disturbances and exposure.

.J Phase grading operations to reduce disturbed
areas and time of exposure.

~ Avoid excavation and grading during wet weather.

..t Limit on-site construction routes and stabilize
construction entrance(s).

-i Remove existing vegetation only when absolutely
necessary.

~,~ 21 Construct diversion dikes and drainage swales to
"° ~’~"~ ’ channel runoff around the site.

: ...... "" .I Use berms anti drainage ditches to divert runoff
¯ ~,, ’:~ ~ around exposed areas. Place diversion ditches

’." ¯ ’ "~. ~ ¯ " across the top of cut slopes.
~’... , ,~ ..~., ,... ’.. ., , ~..... ~,,,/,...~. -, . .,;~.-~. ~,1;~,~,,. ,- "~ ’ ",k ¯ ~ ~ - ~ ’-x ~.-4~"~ :.

4
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Best Management Practices

vegetarion on exposed slopes. Where ’.1 Collect and detain sediment-laden runoff inl’iant
replanting is not feasible, use erosion control secliment traps (an excavated or bermed area or
blankets (e.g., jute or straw matting, glass fiber or constructed device) to allow sediments to settle outexcelsior matting, mulch netting), prior to discharge.

LI Consider slope terracing with cross drains to J Use sediment controls and filtration to removeincrease soil stability, sediments from water generated by dewatering.
~ Cover stockpiled soil and land~aping materials =1 Prevent construction vehicle tires from tracking

with secured plastic sheeting and divert runoff soil onto adjacent streets by constructing a tempo-
around them. rary stone pad with a filter fabric underliner near

the site exit where dirt and mud can be removed.LI As a back-up measure, protect drainage courses,
creeks, or catch basins with straw bales, silt fences~1 When cleaning sediments from streets, drivewaysand/or temporary drainage swales, and paved areas on construction sites, use dr),

sweeping methods where possible. If water mustt~ Once grading is completed, stabilize the disturbed
be used to flush pavement, collect runoff to settleareas using permanent vegetation as soon as out sediments and protect storm drain inlets.possible.

~ Conduct routine inspections of erosion control
measures especially before and immediately after Note: Per/ormance o/erosion and sediment controls israinstorms, and repair if necessary, dependent on proper installation, routine inspection

and maintenance of the controls. Most of the BMPs
described above are temporary and if left alone canControl sediment
quickly fall into disrepair and/or become ineffective.

Sedimentation is defined as the process of depositingRoutine inspections and maintenance, particularlysediments picked up by runoff. Sediments consist of before and after a storm event, must be part of any
soil particles, clays, sands, and other minerals, erosion and sediment control plan.
The purpose of sediment control prac-
rices is to remove sediments from
stormwater before they are transportedThe California Storm Water Best Management Practices Handbook for
off-site or reach a storm drain inlet or Construction Act|v| .ty and the Association of Bay Area Governments
nearby creek. The most effective Manual of Standards for Erosion and Sediment Control provide specific
sediment control practices reduce details and design criteria for erosion and sediment control plans.
runoff velocity and trap or detain run-
off allowing sediments to settle out.

"" "~~’" ,~’i~iI :" .-~

~ Use terracing, rip rap, sand bags, . "°
rocks, straw bales, and/or tempo- " . ~;~
rary vegetation on slopes to reduce ¯

.!..~~,

/ "
runoff velocity and trap sediments. " " . " ..." .. , ..
Do not use asphalt rubble or other ’ ."’ "’°’ . . . .:"demolition debris for this purpose.

~, ,, :: .,,~, :-t. ,~... +. , . , ¯ " ,
kl Use check dams in temporary .;~"-~.~ ~i . ,~ .-..:.=.:~ 4 -I~,

"        !"     ~’~r-~--"’-" Id ~ ":! "" "If . ¯ "’," " ",~ ~ ... ,~ ~.:.: _...- , q -:" =.a-f---r.drains and swales to reduce runoff ~:,~.~, ;,~(, v,:,, " ~ -.~=.,,d.." ~:-..,,:: t r-<,/ .,_
~ :"~t’.,~._.~,~W’~,/_ "-"-=~.~,-...:,.~ ’: ,’--. 2~..~ ’velocity and promote sedimentation.

~;~ ,.vd.~:,. ,"r ~-,~:;~.-~_~¢~ ~., ,~~:~,.; ,~
’̄X - "      _’-,s’JT. ,’~ ," X, ,~’ :.-,.- [o-~/.J Protect storm drain inlets from sedi- ~, W’~. ~.,.,x -.~/-A~-, ~-..’~’~’,: ~,,~.:t ’~,,�\~ V, ~q~.; .

ment-laden runoff. Storm drain inlet " ~,~:,2g’.~ ’:.-’ ". , :�, .....̄ 4.’~_~\,-~’~7 ~I, ~, -
protection devices include sand bag ~ ~,,,-) o , ..~.~,~ ,,~, ....,,t
barriers, filter fabric fences, block Drainage swah.s channcl nznoff around a construction site. Planting temporaryand gravel filters, and excavated drop tat|on on [rc~hly gradcd aft’a-, am| trenching and staking straw bales and/or silt fences
in]el ,~diment traps, downslopt, art. con=mon tt.chnitlu~,~, ft~r prt.vv =ling cro,~ion and controlling ~.dimcnL
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Best Management Practices

~,~ ~~~ ~ If Y°U must drain and replace motor oil, radiator’-.. ~,t ---~ coolanl, or other fluids on-site, u~ drip pans or
"-"’""-, drop cloths to catch drips and spills. Collect all

and recycle whenever possible. Note that in order

_ to be recyclable, such liquids must not be mixed

~ "~’~..:~~.~...~ ,...~ .~...~. _ with °ther fluids. Non-ret’ycled fluids ~.enerallymust be disposed of as hazardous wastes.

~..’" ’~" Clean up spills immediately after they
:"~" i ," happen

"~.:..’i": :". ~ i~":’"" ’
When vehicle fluids or materials such as paints or
solvents are spilled, cleanup should be immediate,

=",    ~ automaUc, and routine.
Make sure equipment repair area is bermed or well away from

J Sweep up spilled dry materials (e.g., cement,creeks and storm drains.
mortar, or fertilizer) immediately. Never attempt to
=wash them away" with water, or bury them. IJse
only minimal water for dust control.General Site Maintenance

L~ Clean up liquid spills on "’                -
Prevent spills and leai~ paved or impermeable

surfaces using "dry"Poorly maintained vehicles and heavy equipment
cleanup methods (e.g.,)eaking fuel, oil, antifreeze, or other fluids on the con-
absorbent materials likestruction site are common sources of stormwater pol-
cat litter, sand or rags).iution ~md soil contamination. Construction material

spills can also cause serious problems. Careful site ki Clean up spills on dirt
planning, preventive maintenance, and good materials areas by digging up and
handling practices can eliminate most spills and leaks, properly disposing of the

~ ~aintain all vehicles and heavy equipment. Inspect contaminated soi]. Clean up spills on dirt areas
by removing contaminatedfrequently for and repot leaks. ,I Report si~ni~cant spills

to the appropriate spill~ Designate specific areas of the construction site,
response agencies immediately (See referencewell away from creeks or storm drain inlets, for list on the back cover of this booklet for moreauto and equipment parking and routine vehicle
information).and equipment maintenance.

Note." Used ~lea~up rags that ha~e absorbed hazardous,J Perform major maintenance, repair jobs and vehi-
mate~a~ must either be s~t to a certi~ed ~dust~ulcle and equipment washing off-site when feasible,
laundry or dry clea~er, or disposed of through a licensedor in designated and controlled areas on-site,
hazardous waste disposal compa~

R0058969



Best Management Practices

Store materials under cover          . ~    ~ ~,~               ~. ~ --~.

forecast or during wet weather. ~~_ "

a Plaster or other ~wde~ c~ create ~
large quantities of sus~nd~ ~iids _
in runoff, which may ~ to~c to

environment! h~ even if the ~~~ .~:~
materials are inert. Store all such ~ore building male~ls under cover. Make sure dum~lers ~e ~rly ~ve~ to
~tenti~ly ~lluting dry materials k~p ~t ~n.
~s~cially o~n b~ under a
remarry r~f or inside a
building, or cover securely ~th an im~rmeable ~ollett and pro~y di~ o[ ~nt
~. By storing dry materials under a r~f, you removalmay also help protect ~r quali~, as well as water
qu~. Paint removal wastes include chemical p~nt s~pp~g

residues, p~nt chips and dust, ~d blasting matefi~
and wash water. ~e~ wastes contain chemicals ~at~ Store con~ine~ of paints, chemicals, solvents, ~d
are harmful to the ~ldlife in our cr~ks ~d ~e ~tero~er h~dous materials in accord~ce ~th

~ond~y con~inment re~lafions ~d under bodies they flow to. Keep all ~nt wastes away from
cover dufi~ ~ny ~fiods. the ~tter, sweet, ~d sto~ d~ns.

stripping and ~nd blasting may be swept up or~ver ~d m~n~n dum~
collected in plastic drop cloths and dished of as

O~n or Icing dumpste~ c~ ~ a ~u~e of trash. Chemical paint stripping residue ~d chips
stormwater ~Rufion. and dust from marine paints or ~nts con~ning

lead or ~bu~l fin must be dished of as aa Cover o~n dumpste~ with plastic sh~ting or a h~rdous waste.~ during ~ny weather. ~ure the sheeting or
~ around the outside of ~e dumpster. If your
dumpster has a cover, clo~ it. high-pressure water, cover or berm storm d~n

inlets. If ~ssible (and allowed by your i~al wast~If a dumpster is leaking, contain and collect leaking water treatment plant), collect (mop or vacuum)material. Return the dumpster to ~e leasing building cleaning water and di~harge to the ~i-company/or repair/exch~ge, tary sewer. ~ternalively, di~harge non¢on~mi.
naled wash water onto a dirt area and spade intoDo not clean dumpsters on-site. Return to leasing the soil. Be sure to shovel or sweep up any debriscompany for ~fiodic cleauing, if neces~y, that remains in the gmtlt, r and disuse

R0058970



IV
Best Management Practices

Clean up paint~, ~olvents, adhesives, and possible, recycle washout by pumping back into

L
cleaning solutions properly mixers for reuse. Never dispose of washout into the
Ahhough many paint materials can and should be recy- street, storm drains, drainage ditches, or creeks.
cled. liquid residues from paints, thinners, solvents.
glues, and cleaning fluids are hazardous waslcs. When_l Whenever possible, return contents of mixer barrel
they are thoroughly dry, empty paint cans. used brushes, to the yard for recycling. Dispose of small amounts
rags. absorbent materials, and drop cloths are no of excess concrete, grout, and mortar in the trash.
longer hazardous and may be disposed of as garbage.

:..I Never clean brushes or rinse paint containers into~rvice and maintain porl~ble to~l~.~ 2a street, gutter, storm drain, or creek. Leaking porlable toilets are a potential health and
environmental hazard.O For water-based paints, paint out brushes to the

exlent possible and rinse to a drain leading to the_l Inspect portable toilets for leaks.sanitary sewer (i.e., indoor plumbing).
J Be sure the leasing company adequately maintains,~ For oil-based paints, paint out brushes to the extent promptly repairs, and replaces units as needed.possible, and filter and reuse thinners and solvents.

Dispose of unusable thinners and residue as J The leasing company must have a permit to
hazardous waste, dispose of waste to the sanitary sewer.

21 Recycle, return to supplier or donate unwanted
water-based (latex) paint. You may be able to recy. - Dispose of cleared vegel~tion properlycle clean empty dry paint cans as metal (See

2separate list of "Recyclers and Disposal Services" Cleared vegetation, tree trimmings, and other plant
for more information), material can cause environmental damage if it gets

into creeks. Such "organic" material requires large
2,1 Dried latex paint may be disposed of in the garbage,quantities of oxygen to decompose, which reduces the

2] Unwanted paint (that is not recycled), thinners, and
oxygen available to fishes and other aquatic life.

sludges must be disposed of as hazardous waste. .I Do not dispose of plant material in a creek or
drainage facility or leave it in a roadway where it

21 More and more paint companies are recycling can clog storm drain inlets.

6
excess latex paint (See separate list of"Recyclers
and Disposal Services" for more information). _l Avoid disposal of plant material in trash dumpsters

or mixing it with other wastes. Compost plant
material or take it to a landfill or other facility that          ,i~

Keep fresh concrete and cement mortar~ out composts yard waste (,"k,e separate list of "Recyclers
of gutters, storm drains, and c~-~l¢~ and Disposal Services" for more information).

Concrete and cement-related mortars that wash into
gutters and slorm drains are toxic to fish and the
aquatic environment.

~ Avoid mixing excess amounts of fresh concrete or
cement mortar on-site.

21 Store dry anti wet materials under cover, protected
from rainfall and runoff.

.I Wash out concrete transit mixers only ~n designated ~ ’,.d
wash-oul areas where the wa’~,r will fl~ w inlo : -
seltling ponds or Ohio dirt o~ ,~Iocklfi~es of aggre-
g~Ite ].)flSt’ Ol S:lll(I. l)lll11|) walt’r l,,)n’ seltling ponds

R(,cych, yard Wa~l~. and Ir~’e prUlfillgs al a landfill thal chips andto lht" sanitary sewer, wht’re allowed. \~’henever
t’On~l~Sts plant mah.ria].

8
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Demolition Waste Management Roadwork and Pavement
Construction

Make sure all demolition waste is properly
disposed of Plan roadwork and pavement construcUon
Demolition debris that is left in Ihe slreel or pushed, to avoid stormwater pollution
over a bank into a creek bed or drainage facility causes

Road paving, surfacing, and asphalt removal happenserious problems for flood control, storm drain right in the street, with numerous opportunities formaintenance, and the health of our environment, stormwalcr pollution from the asphalt mix, saw-cutDifferent types of materials have different disposal slurry, or excavated material. Properly proportionedrequirements or recycling options,
asphalt mix and well-compacted pavement avoid a host

~ Materials that can be recycled from demolition of water pollution problems.
projects include: metal framing, wood, concrete, ~1 Apply concrete, asphalt, and seal coat during dryasphalt, and plate glass.

weather to prevent contaminants from contacting
~ Materials that can be salvaged for reuse from old stormwater runoff.

structures include: doors, banisters, floorboards, ~l Cover storm drain inlets and manholes when pay-windows, 2x4s, and other old, dense lumber, ing or applying seal coat, slurry seal, fog seal, etc.
~ Unusable, unrecycleable debris should be confined

~ Always park paving machines over drip pans orto dumpsters, covered at night and during wet
absorbent materials, since they tend to dripweather, and taken to a landfill for disposal,
continuously.

~ Hazardous debris such as asbestos must be .J When making saw-cuts in pavement, use as littlehandled in accordance with specific laws and
water as possible. Cover each catch basin com-regulations and disposed of as a hazardous waste, pletely with filter fabric during the sawing opera-For more information of asbestos handling and
tion and contain the slurry by placing straw bales,disposal regulations, contact the Bay Area Air
sand bags, or gravel dams around the catch basin.Quality Management District. After the liquid drains or evaporates, shovel or "

~ Arrange for an adequate debris disposal schedule vacuum the slurry residue from the pavement or
to insure that dumpsters do not overflow, gutter and remove from site.

~J Wash down exposed aggregate concrete only when
the wash water can: (1) flow onto a dirt area; (2)
drain onto a bermed surface from which it can be
pumped and disposed of properly; or (3) be vacu-
umed from a catchment created by blocking a storm
drain inlet. If necessary, place straw bales down-
slope, or divert runoff with temporary berms. Make
sure runoff does not reach gutters or storm drains.

LI Allow aggregate rinse to settle, and pump the water
to the sanitary sewer if allowed by your local
wastewater authority.

.J Never wash sweepings from exposed aggregate con-
crete into a street or storm drain. Collect and return
to aggregate base stockpile, or dispose with trash.

J Recycle broken concrete anti asphalt (See separate
list of "Recyclers and Disposal Services" for more
information).

9
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V
Contaminated Ponded Stormwatero Groundwater,

0and Soil Guidance

Look for ponded stormwater, groundwater, J Abandoned underground storage tanks, drums,and/or soil contamlnaUon or other buried debris are encountered during
Ponded stormwater, groundwater and soil may become construction activities; or
contaminated if exposed to hazardous materials. If any
of the following conditions apply, contaminated pondedJ Spills have occurred on the site or adjacent
stormwater, groundwater, and/or soil may be present properties involving pesticides and herbicides;
and pose a potential health and environmental hazard: fertilizers: detergents; plaster and other products;

2petroleum products such as fuel, oil, and grease;
:J The project site is in an area of previous or other hazardous chemicals arch as acids, lime,

commercial/industrial activity; glues, paints, solvents, and curing compounds.

~ There is a history of illegal dumping on the site or
adjacent properties; Take approorlat~ ~:tlon

Ponded stormwater, groundwater, or water generated
~ The construction site is subject to a Superfund, by dewatering that is contaminated cannot be dis-state, or local cleanup order;, charged to a street, gutter, or storm drain. If contami-

nation is suspected, the water should be contained andL] Ponded stormwater, groundwater and/or water
held for testing. Call the appropriate local agencygenerated by dewatering exhibits an oily-sheen and/or the Regional Water Quality Control Board forand/or smells of petroleum; further guidance (See reference list on the back cover

=l Soil appears discolored, smells of petroleum of this booklet for more information).

2and/or exhibits other unusual properties;

¯           Remember: The property owner and the contractor share ultimate
responsibility for the activities that occur on a construction site.
You may be held responsible for any environmental damage caused
by your subcontractors or employees.

l0                                      I
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Pollution Control Agencies and Sources of Information

Storm water quality Agencies to call Documents and availablemanagement programs in the event of a spill resources
Santa Clara Valley Nonpoint You are required by law to report From State Water ResourcesSource Pollution Control Program all significant releases or Control Board (SVCRCB)5750 Almaden Expressway suspected significant releases of (916) 657-1146:San Jose, CA 95118-3686 hazardous materials, including oil.
(800) 794-2482 General Construction Activity

To report a spill, call the following Storm Water Permit
Alameda Countywide Clean Water agencies: California Storm Water BestProgram
951 Turner Court, Hayward, CA 1. Dial 911 or your local Management Practice Handbook
94545 (510) 670-5543 emergency response number. Construction Activity

2. Call the Governor’s Office of From Association of Bay AreaContra Costa Clean Water Program Emergency Services Warning Governments (ABAG)255 Glacier Drive, Martinez, CA Center. (800) 852-7550 (24 hours). (510) 464-7900:94553-4897 (510) 313-2392
(800) NO DUMPING For spills of’Federal Reportable Manual of Standards for Erosion

Quantities" of oil, chemicals, or and Sediment Control Measures
San Mateo Countywide Stormwater other hazardous materials to land,

From Cat EPA, DTSCPollution Prevention Program air, or water, notify the National
10 Twin Dolphin Drive, Suite C-200, Response Center (800-424-8802). (916) 322-3670:
Redwood City, CA 94065 (415) If you are not sure whether the Waste Minimization for the
599-1420, (800) 94-REUSE spill is of a "reportable quantity," Building Construction Industry -

call the federal Environmental Fact SheetMar’in County Stormwater Protection Agency (800) 424-9346Pollution Prevention Program for clarification.
.1400 Fifth Avenue, EO. Box 151560,

San .Rafael, CA 94915-1560 For further information, see
(415) 485.3363 California Hazardous Material

Spill/Release Notificatio~i GuidanceFairfield-Suisun Urban Runoff (State Office of EmergencyManagement Program Services, Hazardous Materials1010 Chadbourne Road, Fairfield, Division).CA 94585 (707) 429-8930

Vallejo Sanitation and Flood Agencies to call if you find
Control District or suspect contaminated
450 Ryder Street, Vallejo, CA soil or groundwater
94590 (707) 644-8949

Regional Water Quality
Bay Area Stormwater Management Control Board:Agencies Association (BASMAA) San Francisco Bay Region2101 Webster Street, Suite 500 (510) 286-1255Oakland, CA 94612 (510) 286-0615

Central Valley Region
(916) 255-3000

California Environmental
Protection Agency (Cal EPA),
Department of Toxic Substances
Control (DTSC) (510) 540-3732
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B~s~r~ss Partners for C~e Wa~r Au~omo~v~

SE~ON 5 (Wa~r ~i~y ~lf-As~ssment ~d Action ~) includes
bus~ess o~e~ ~d employ~s c~ judge how w~U ~ey cu~ndy k~p ~u~ from ~e wa~er. I~ a~ shows
business ~w Io c~ale ~ action ~g~ idcnd~ing s~ps ~o t~e Io pm~ec~ w~r qu~i~.

~e~s) provides di~o~ for ~ng problems, ~n~g ag~cies for ~Ip.~IX A
~fe~n~ ma~efi~s.

~P~IX B ~e~ato~ R~ui~men~) ~n~m s~es of

~P~IX C (Gloss~) lis~ deEP,ore for ~ick

Note: ~s m~u~ is ~ ~ su~imm for k~p~g ab~ of a~Bc~ble ~a~om: ~a~ons s~ma~d in ~s
m~u~ a~ sub~c~ zo ch~ge over ~me. ~d s~m~es ~ omit de~B im~t ~o
m~u~ d~s no~ an~mpt to ~d~ss each individu~ activi~ for eve~’ bu~ss, but it d~s provide sou~s of
addi~on~ ~o~a~o~

t
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permit~e to develop and implement storm water
pollution conuol plans.

More than ever, the City of Bellevue will be
responsible for the quality of its surface waters. To
meet tP.is obligation, the City will need to better
enforce its existing water qua~ty laws and may
adopt addJt,iona~ controls on busi~. However,
the SSW~ prefers vohmta~ cooperationover
enforcement actions a~l is therefor pursuing
Muc~on prog~’ams such as this or~ as a first step.

Why a water quality program for
businesses ?

It is against state and Iocai law to allow poUutams
to enter streams and lakes. But businesses and
residents don’t aiways re~iz¢ when they’re
po~Juting. For example, a business is polluting if it
leu dirty wash water enter a storm d~in or if it
allows the t’~n to wash away spilled oil

PoLlution ham’ts our envimnmenL It also �osts
money, such as the costs of responding to and
cleaning up problems and the
main~nance costs that arise w~en pollutants such
as sediment a~d grease a~ washed into the
drainage system.

The Storm and Surface Water UtiJity believes
education is important to protecting water quality
and has been a leader in public education and
outreach. Business Partners for Ciean Water is
SSW’U’$ first program to focus entirely on the needs
of businesses. The program exists because
protecting water quality depend,: on everyone
including business owners and employees.

~n addition, the program was prompted in part by
changes in s~ate and federal law. in 1987, a section
was added to the federal Water Quality Act
(formerly the Clean Water Act) that requires iocai
jurisdictions such as Bellevue to obtain permits for
dischaJ’ging storm water into water bodies. These
pen’niu, called National Pollutant Discharge
Elimination System (N’PDES) permits, require the

$ect,o~ ~

R0058983





R0058985

I



STORM WATER RUNOFF
Carrying Poflutants in Its Path

The water that flows across the land, caged storm
water runoff or urban runoff, collects pollutants as
it travels. For example, runoff from streets and ¯ -
paxldng lots picks up oil and grease dripped from
cars. ashestos worn from brake linings, and zinc
from fires. Pesticides, herbicides, and fertilizers are
collected from landscaped areas, and soil is washed
from cleated land.

Any substance found on the ground can wind up in
storm water runoff’, including poOutants lhat senlc
out from the air. liter, and chemicals deliberately
or inadvertently applied to the ground. Some
pollulants result from everyday acdons such as Pol[utantsfrom lea@ dumpsters c~n reach
driving cars. Others result from ~rmful practices streams through rt~arby storm drairu.
such as draining antifreeze onto streets, dumping
used motor oil into storm drains, leaving soils
exposed on construction si~s, and applying too Other categories of pollutants include nutdenr$
much fertilizer or pesticides. Be, caus~ mos~ of ~e which are beneficial in small amounts but can be
pollution comes from dispersed or poorly defined harmful in large quantities, and oxygen demanding
sources rather than a single point such as an substances (such as decaying plants) which use up

sourecindustrialpol]ution.°utfall pipe, it is often called nonpoint dissolved oxygen through biological or chemical
processes. (Aquatic organisms need minimum
levels of dissolved oxygen to live.) Fina/ly,
sech’ments (such as soil panicles) lurn wa~er
cloudy, harm the aquatic habitat,

POLLUTAN’~ cost of maintaining storm drainage facilities.
Many Different Kinds

Pollutants are substances that can render water
ha~’rnful to people, fish, or wildlife or impair WATERSHEDS
recreation or other beneficial uses of wa~er. Land Draining to Streams

Pollu~ts include to~c substances which are Storm water runoff carries polJutants into streams
poisonous, carcinogenic (cancer causing), or and lakcs and, as a result, water bodies are affected
otherwise harmful to people or other organisms by activities far from their shores. Each stream and
during brief or prolonged exposure: example toxics lake is affected by the activities within its
include pesticides, solvents, preservatives, and watershed. A watershed is the geographic area
cleaners, to name a few. Me~,ls such as |ead and from which all surface water flows to a given body
mercury are a speciaJ category of toxic pollutants, of water. Because water flows downhill, watershed
Oil a~d ~re~e ca~ be toxic and can also coat fish boundaJ’ies ate ridges or high points.
~]Js (which suffocates the ~sh) and can block
oxygen from entenng water by forming a surface: The City of Bellevue includes alJ or pans of twelve
film or sheen, watersheds which drain dirccOy to Lake
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~du~� fl~ing by "abso~in~" or siowin~ ~noff ¯ ~ ~d ~ ~n~n~o~ in ~o~ w~r
in ~eir mc~dc~ng thetis, soils, ~d vcge~tion. ~m m~i~ ~ ~d~ ~ o~n

ex~ ~ W~n~n ~cnl of ~lo~A humor of Be~evue stm~s am he~y enough
~E) ~ of ~0 m~.~o sup~n s~o~d fish -- primely c~k ~

~ho ~on md ~a~ [muu S~o~ds ne~
~me~mes ~i~r ~ ~u~ of~ ~llution nors~cific envim~t~ co~iziom in o~er Io roach im eff~l ~ ~e wamr is ~ily ~mnt, bm ~me

¯eir des~na~ons ~ migmm~ fish ~ m have problems ~ o~ious. ~ 19~9, ~ SS~ m~ived
young ~aI su~ive. For ex~ple, ~ey m~ ~ 175 c~ ~u[ o~ed wmer qu~ity problems.
s~cific ~mre ~ oxygen ~ge. ~
wa~r qu~i[y is vi~ ~au~ ~on eggs ~ ~me ~He~ m~n pmbl~s in ~ wamr ~ su~
yo~g ~e es~i~y v~emble ;o ~Hu~. ~ dis~lomd wmer, oH on ~e su~, or a fish ~H

~ bu~ don’t ~w ~ mu~. O~n m~n a~em wa~er qu~i~ is degraded, morn ~mi~ve ~u~ of ~Hubon, such ~ a ~el spill, mmeone
s~cies such as s~on ~d some of~e ~uatic dumping w~m do~ a s~o~ drain, or a busine~in~c~ ~ey f~d on am mpla~ by room Iole~l

which mutely ~ows ~Hu~ ~o emer ~o~s~ics. ~at ~m~ is a less ~mplex e~sys~m
water ~ff.wi~ fewer s~.

BELL~U~S WA~ QU~
~gainst the ~wHow Clean ?

K~ping ~Uu~u out of ~e wa~r isn’t just a g~
~ Be~, Be~evue s~s s~w ~ of idea: it’s ~� law for b~i~ss o~�~ anddeg~dation; ~ey have ~g~r Icm~s, g~r

employees. ~e W~hi~gton State Water Pollutionnut~ ~n~n~o~, ~d moR ~e~a ~d
Control ~, ~CW 90.48) ~d ~e Belt~ C~~dimem ~ s~s from l~s deve]o~ Drm~ge C~e (BCC 24.~) pmhibi~ ~ople ~m

waters. ~o~ng ~Hu~u to enter ~� s~ d~nage
sys~m or ~ffa~ wa~ (~e Ap~ndixS~o~ wa~er mno~. w~ch flows into ~ ~s.
Violating BeHevue’s ~� is a civil off¢~ for~ ~ quke ~Uuted. For ex~pl¢:
which mone~ ~n~des may ~ im~.

Toxic ~Uu~ have ~n fo~ ~ ~fi~ Violatio~ of ~e S~te Water Pollution Control
~n~n~o~; a ~nt M¢~ ~dy fo~ 19 of ~w. such ~ discha~ing wi~out a ~qui~d ~iL

~ U.S. Envim~en~ ~m~on Ag~y’s 121 ~n lead ~o viola~on noti~s, inju~tive actor.
civil ~n~ties wi~ Trees up to $5,~, or c~min~p~o~ ~u~u pm~t ~ ~t
p~ings.

A ~dy by ~ N~onwidc U~ R~ff
Not o~y is it im~ to avoid dumping

pm~riy disuse ofh~dous ~d ~id w~tes. IfBe~e~e’s ~e ~ ~ Su~y ~
¯ c~. Nickel w~ fo~ ~ mo~ ~ ~ ~e solid w~te is dum~d wi~oul p~r ~i~, ~e

~pl~. Se":n o~er me~s we~ fo~d ~ l~s ~r~n md business can ~ ~ilty of a

¯ m h~f~ ~ples. misdeme~or. Pen~ties for impro~rly disusing
of h~ardous w~le cm ~ mo~ scvc~. ~y
;n~’,ade a finc ~w~n $I~ and $I0.~ rod/or
impnso~cn~ for no[ mo~ ~an o~ ycar for each
Violation.
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I~ is easier not to pollute than to be faced with In
erJ’orcement action. This is true for employees, not
just business owners; both are liable for polJution
they cause.

As stated in the BeLlevue �ode, water pollution
includes, but is no! limited to, petroleum pmdu¢~,
trash or debris, pet wastes, chemicals, pain~s,
stn~am cleaning wastes, wasldng of fresh
for cleaning ~nd/or firdshing purposes or Io expo.~
aggregates, laundry wastes, ~oaps,
herbicides or fertilizers, r~nit~-y sewage, healed
water, chlorinated water or chlorine,
and/or solvenu, bark and other fibrous maledal,
antifreez~ or o~her automotive products, lawn
clippings, leaves or branches, animal ¢ascasse~,
SilLS, acids or alkalis, recrealional vehicle waste~,
dyes (without prior permission), and construction
materials.

PoLluting is against th~ law, ~egaxdless of the
amount, because small amoums from lou
add up to create a problem. (And ~all amounl~ of
highly toxic poLlutants a~e a problem in and of
themselves.) In fact, the Environment 2010 ~pon
(sponsored by the State of Washington and the U.$.
Environmental Protection Agency) ranked nonpoint
source discharges to water ~ water pollution from
dispersed sources -- as a "priority level I"
environmental thr~at. (Only three of the 23 litled
environmen~I threats were ranked as priority level

Business Parmers for Clean Water is intended to
make sure Imsiness owners and employees know
how and why no! to poLlute and take steps to help
keep our water clean.
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" Potential Pollutants
solutions, or both.

’ The most common poUutants from automotive
businesses are oil and grease (hydraulic, gear, and
engine), toxi~ (in brake fluid, antifreeze, battery

With proper precautions, automotive businesses can gids. degw~sera, and solvent~). &~d metals (from
~, minimize harm to water quality and the natural sanding debris, brakes, oils. machining shavings,

2
environment. However. automotive activities such paints, tires, and fuels). Some automotive
as repairing engines, washing cars. or fueling businesses also may generate nutrients (from

, ¯ vehicles are not always done in an environmentally detergents), oxygen-demanding substances (such as
, sensitive manner, food scraps from an associated convenience more),

and sediment (dust and debris from operations).
Ttfis section describes polJutants that can result

~" from automotive activities and why they are a The following table shows pollutants associated
"̄ problem. It also summarizes ways to prevent or with automotive a~vities and how to keep them

reduce pollution. These steps, referred to as best from the water.
manageme~ practices, am described more
completely in Section 4 and may involve either

¯
2.Automotive Services:’i Potential Pollution Problems and How to Prevent Them

~ The Problem The Solution

0~1 and grease SuCh as from steam ¯ Wash vehicles and engines in a designated area.
$:. cleaning, repairing engines, or ¯ Keep oily parts, rags, and containers coverecl.
~ storing a leaky engine ¯ Properly O,spose of or recycle wastes.

, ¯ Cover and cirain rne fueling area to ~e sanitary sewer.
( ( ¯ Install and maintain an oil/water separator.

Toxics such as found in antifreeze, ¯ Maintain a clean, organize~:J work area.
~. brake fluiO, Oagtery acl(:l, solvents, ¯ Wash vehicles ancl parts in a �lesignafed area.
.~ and paints ¯ Properly store all materials an(:l have a spill control plan.

¯ Properly dispose of or recycle all materials.

9
,, Metals Such as from repairing brakes ¯ Do not sand or grincl outsicle, unless a tarp is place(J on ~e ground.

and engines, rebuilcling anl:J painting ¯ Clean up meta~ shavings anc~ Oust from sanding and grinding.
auto bodies, and from fuel anti waste * Cover containers and materials.
oil ¯ Properly cl*spose of usecJ otis anO scraps.

¯ Recycle metal shavings anti large scraps.

Nutrients such as from vehicle        ¯ Wash only in a Uesignatecl area.
was~ing Oetergen~s and exposed ¯ Plant vegetation on exposecl soils.soi~s of unpave(~ lots ~" - -"
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Busir, es$ Pawners for C;ean Wa~er

BMP #1

Best Management Practices Designa~e Ve~icle Wash Area

Who: ~y busi~ss ~t wa~s v~cl~ or
mech~c~ sys~ms by ~y me~ of citing

By using be~t ~gementpractice~ (B~s), ~u wi~ water ~ ~luding low-p~s~r¢, ~gh-
p~u~, ~ st~ cl~ng ~ ~uld do ~ o~y~ ~lp k~p ~u~u out of BcBevue’s s~s.
in a desi~at~ a~a. ~s ~ mobile w~ngBest m~agcment p~s, devils or me~ for
~wi~s ~ well ~ ~ ~ ~h ~-~te.~ucing ~Budon, we~ in~u~ in S~fion 3

~ ~ descried mo~ ~mple~ly in ~s ~on. ~si~ating a w~h a~a ~ thrive fa~lity

~me of ~ p~cfi~ a~ o~mfion£ w~ ch~ges w~ch mM ~ ~ a~vM by ~ ~i~s
o~r~ger. ~oy~ w~ w~h v~o~ aB s~ ~n~b ~at ~ i~ed ~

m~n~. wi~ water ~ to ~w ~ desi~ated w~
~ u~ it.

~e foBowing B~ ~tego~es ~ discus~ ~
Why: If vc~cles or mech~ equipm~t(~y have ~n n~ for e~y ~fc~n~, ~t ~
w~hed ou~id¢ a pin.fly desi~ a~ ~n oili~icate ~lative ~~):
~d g~a~, ~s~nded muds, ~vy me~

Best Management Pra~ice Categories toxics ~ ~ w~hed ~to ~ d~inage system in
vio~a~on of sure ~d i~ laws.

BMP #1 Designate Vehicle Wash Area
How: ~e desi~a~d w~h ~aBMP ~ Cover and Drain Fueling Area s~cific fea~s including d~inage to aBMP #3 Treat Runoff with G~ater sewer. Ch~ ~ Bellevue Pe~it C~ter (462-

Senator 2034) for ~it r~ui~menu involvedBMP #4 Keep Wor~a~ Clean a~
~on.

Maintain Catch Basins
BMP #5 Co~r Containers and Materials
B MP ~ Prepare for and Clean up Spills
BMP #7 Dispose of Wastes Properl~
BMP #8 Minimize Wastes
BMP ~ Re~cle Wastes
BMP # 10 Prese~e/Enhance Streams and

Adjacent V~etation
BMP #11 Edu~te Employees a~ Customers

To identify ~st m~agement p~cfi~s appmp~ate
for your job or business, io~ ~e activities ~
~s~nding B~ ca~godes in ~e diag~ on
¯ e fo~owing page. ~cn ~ad ~e appmp~at¢ ~st
m~agemenl p~cti~ ~tegofics in ~is ~cfion.

5en~ ~ ~ater ~o t~ ~e~er, not
~t~ ~r~n ~ t~e not t~

R0058997



Automotive Service Activities and BMPs

Activity Best Management Practice BMP Pollutants
, Reference #
Washing vehicles or ¯ Designate a property designed vehicle BMP 1, 11 oil, grease,

,. mechanical systems by any wash area. Make sure all employees toxic=,method of cleaning with water know they should use the 0esignaled area. nutrients,

.~, Fueling vehicles ¯ Pave fuel area with cement, cover it, drain BMP 2, 11 Ioxic=, oil,
¯, it to the sanitary sewer, and keep cleanup grease,

materials for srdlls, metals~ ¯ Make sure all employees know how to
clean up spills.

Using parking lots or other ¯ Install a new or locate an existing oil/water BMP 3, 4, 5, oil, grease,¯ _, outdoor areas for parking, separator. Maintain it, 11 toxic=,engine storage, repair work, ¯ Sweep parking lot and dispose of metals,’ " dumpster or material storage sweepings, potentially¯ Pick up lifter and other wastes,

~
others

~
Drain fluids from ok:l vehicles kept for pa~ls.
Clean catch basins and other drainage
facilities,~.~ ¯ Cover waste containers, including
dumpeters.

¯ Cover used batteries.

~’~ ¯ Train all employees in the proper
procedures.

~̄
Sanding, blasting, grinding ¯ Use a tarp to cover the ground and BMP 4, 11 toxics, metals

dispose of the collected material in the
garbage.

¯ Clean all wastes such as remaining paint
" I chips and sandings.
~ ¯ See that all workers follow proper

practices.
’ Using liquids which can spill, ¯ Handle materials carefully to avoid spills. BMP 6,11 toxics,.., including paints, solvents, oils, ¯ Prepare a cleanup plan and know how to metals, oils,gasoline, detergents            follow it.                                      nutrients

¯~ ¯ Immediately clean up any spills.
~ ¯ Ensure all workers know what to do in the

event of spills.
All activilies producing or ¯ Minimize wastes and properly dispose of BMP 7, 8, 9, loxics,_.., handling wastes such as or recycle all wastes. 11 metals, oil,paints, solvents, used oil, ¯ Ensure all workers manage waste properly, grease’ used gasoline, or rags
saturated with the above

Being located by a stream ¯ Preserve Ihe stream COrridor and take BMP 10 sediment
steps to enhance it.

14
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Fi~. ~elec~ a ]~ation ~or ~a~hi~- To ~u~ BMP~
pm~r wash water muting, was~ng �~ ~r in Cover and Drain Fueling Area
~� foOowin~ ~:

¯ i~id¢ ~ business o~¢fs ~ild~
Who: ~y business ~at ~mps g= or di¢~l
shoed ~ver ~d dr~n ~ ~cling ~ ~s¯ at a ~¢rci~ wa~ng busies in w~ch ~e
involve faciSzy ch~¢s wffi~ ~ to ~ appmv~w=~n~ ~u~ in ~

¯ in a ~p~at¢ v¢~c]� or ~uipmen[ w=~n= by ~e o~¢r~a~er. ~ employs w~

building, s~ilar ~ a ~¢rci~ c~ or ~ck v¢~cl= ~ ~ ~w ~w W ~p zpi~ ~d cl¢~
~ up.w~n~ business, in w~ch ~ intem~ d~pJ

di~h~e m ~ s~=W =wer Why: G= ~d die~l s~gs ~ ~mon w~n
¯ in ~ ~e~io~ w~h ~ea ~at is ~ biB~er v~c]es ~ ~¢led, ~ ~ ~ ~in~ ~�]cd c=¯ ~ 2.~ ~uam f=t ~ is d=i~d ~o prove[ ~so drip oil. lf~ ~elin~ ~ is imp~dy

sto~ water from ~nB Ohm it. desired, oil ~ ~, metes, ~d Ioxics
w=hed to ~e dr~naB¢ s~tem in viola[ion~o~dv desi~ ~d ma~ ~e wash area. ~ l~ law.

S~cifi~y, it must ~:
How: ~ main s~ ~ w ~ver ~ ~]ing

of o~ ~d indicates ~ hearst oil ~cyc]in~
faci~w ~ ~o~er ~t fo~ids w~n~ ~ ~. ~s keeps Bin from
~lven~) ~� gro~d ~d w~g away ~y spiUed ma~.

¯ ribbed by a sys~m w~ch i~ds to ~ o~ater
~p~ator ~ ~ is ~tM m ~e s~ D~n ~ ~el a~a to ~e s~itaw sewer. To do
~wer (~ de~d~ ~low) l~ate lon~din~ d~ at ~e ~me~r ~o~

"do~fi" side of ~ isled ~ ~t ~m to
C~ng a w~h a~a’s d~in ~ ~ ~ ~e s~ ~wer. To ~mply wi~ Me~
~wer ~ui~s ~ side ~wer ~il ~m ~e City ~q~men~ (s~z~ ~ Ap~M~x B2)
Wa~r ~d Sewer Udfity. Refer to A~ndix B2 for d~ ~ould have a v~ve m ~low shutoff
City R~a6ons fis~g w~tes pm~bi~d ~m ~e event of a large fuel spifi. Co~cting to
~wer system ~ o~water sepa=tor ~ui~menu. s~z~ ~wer ~qui~s a side ~wer ~it from

¯ e City Water ~d ~wer
]f it is not ~ssible m have ~e desi~atM ~a
di~ha~e to a ~ ~wer, do o~ of ~e Pave ~ island using Po~d ~ment conc~te,
follow,g: ~; ~e] deze~o~t~

¯ Pla~ a ~m~ plug in ~e sto~ d~n ~d Kee~ suitable cle~uD materials on-size ~ ~ow
p~p ~� a~ulat~ water ~ ~ ne~ pmmp~ cl~up of ~y spiU.
s~t~ ~wer.

Post si~s that insl~c[ ~e] DUmP O~10~ not
¯ Wash ve~cles wi~ water o~y; do not use ~; ~at cauls sp~age ~d ven~ gas

~aps, detergent, ~d �l~=. (If ve~cle ~es to ~e ~r.
su~a~s ~ g~y or oily, ~s me~od is not
appmp~a~.) Place ~v ~m~ ~cl t~ in a

~’ious a~a. %� ~¢a shoed ~ large enou~
to ~nt~n 1 ]0 ~rcent of ~ ~’s ~t~ volume.
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,4ummol~ 8us~ness P~ne~ tot

- ~wious line~ ~ch ~ ~avy rail pi~dc or If you have ~ oiFwater ~pa~tor or if you ~
~d ~mem w~ wo~. going to i~ one, it is most likely ~

Pe~le~ ~fimte (~!) ~tor. ~ API
~p~ator, ~ ~ ~ a b~e-t~ ~tor is
long vast or ~in wi~ ~fles ~ ~ow

BMP ~ ~at dis~ oU ~ ~ ~mov~. ~ City of
_ Treat Runoff with Oil~ater Separator BeBe~e h~ desi~ pl~ for n~e~ oi~water

~p~aton in ~ ~ty Deve~m
Who: ~ ~s~s ~ a p~ng lot for mo~

.. ~ 20 ve~cl~ ~uId ~ve ~ oWwater ~ntor Oi~a~r ~p~n ~ i~M by a ~vae ~wer
~ ma~n it. ~n~ctor ~ ~ i~et ~ ei~r a ~o~ d~

or a gwer pi~. If ~ ~p~mr is u~
_. ~y: ~ng iou ~ maDr ~u~ ofoil ~d ~n~in~ ~o~ wa~r from l~e p~g b~,

g~ ~ ~ d~i~ge sys~. busi~s~s, and st~, it will most likely
~t~ to a sto~ d~in. ~ ~p~ent of

For ~w ~cdon, ~ ~ty of BeBevue ~logy (867-7~) must approve ~ i~on
’~ ~velopment S~s ~ui~ oWwmer ~fion of oWwater ~p~ato~ co~ect~ m s~ ~.
.. devils to ~ imt~ whe~ver p~g spa~ is To pr~e~ ~ water, ~ ~pa~eni of ~io~

p~vid~ for mo~ ~ 20 ve~cles or whenever ~cou~ges ~ business to ~ct w~h
" ~ved p~ng or ~ a~ss mad is wi~ o~- ~e ~wer sy~m. OWwater ~pa~to~

qu~r mile of ~y ~n waylay or ~. to ~e ~wer sy~em must ~ approved by Me~
(684-23~) ~d ~e Be~evue Sewer Ufi~ty (~2-

Nearly ~ au~motive business in BeBevue f~ 20~) ~d mu~ d~n ~ ~ I~s ~ 2~
in~ one of ~e~ ~o ~go~es; ~ Ci~ is feet.
~idedng ~ui~ng exis~ng ~si~s in ~
two catego~es to ~ ~ o~ater ~ntor if If ~e oiUwater ~p~tor is co~e~

_ ~y don’t ~dy ~ve ~. dnmage system, improve ~e eff~dvemss of
~p~ator ~d ~ow ~e u~ of a sm~er ~or

How: To ~at ~ ~noff ~m your si~, ~ su~ by ~t muting ~ drainage ~ugh it. ~ge
~t ~ oiVwa~r ~ntor is im~ ~d from ~ im~wious ar~ ~t is ~t likely
m~n~, ~nz~inat~ by oil, such ~ ~,

diven~ m ~e sto~ dnins al aInst~l a new or l~ate an exi~ne oiUwater              "do~" of ~e oiUwa~r ~p~lor.

Main~in ~e oiUwater seoarator.
~s ~ you ~ady have ~ oiUw~er

-- ~p~ator. if your business is ~ ~e Ci~ ~d was ~ oiUwater ~p~ator should ~ cl~ed ~fo~
buih or subs~y Rm~�l~ in ~e p~t ten ~ inches of oil ac~mulate in ~e ¢n~ ~r.
yea=. To l~a~¢ your ~p~tor, ch~k ~ Gene~y, oiUwater ~parato~ ne~ 1o ~ cle~M

_ m~oles on or near your busine~ site or c~k ~ at le~t t~ a yc~ to k~p ac~mulamd oil from
"~-buih" building pl~. ~e Ci~ of Be~evue h~ escaping du~ng ~ ex~me s~. ~ most
"~-buill" pl~s for commerci~ facili~es b~lt in ~� appmp~am times to cle~ ~ oiVwamr ~pamor

_, l~t 10 ye~; you c~ ~ ~e City of BeUevue by Ocm~r 15~ to remove mate~al ~at h~
Pe~i~ Cenmr at 462-2034 ~d ~k ~e Sto~ ~d accum~azd du~ng ~e d~ ~ason ~d ag~n after
Su~ace Water Ut~ity ~p~sentative ~ l~ate ~e

~e fi~t si~ificant sto~.plus for your site.
Sepa~tors mu~ ~ cl~cd by approved ~d
envim~ent~ly safe mc~ods, such ~ ~o~ u~d
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by comme~i~ ~le~ing ~mp~es. Y~ ~ ex~ple, do ~t ~oR ~vcr~ oily pans ou~
find ~¢l~ng ~i~s lis~d in ~e yeBow md k~p ~i~ss vehicles in
pages of your telepho~ di~o~. ~
~E ~mp out ~ oi~’a~r mixm~ ~d ~e it ~ t
~ent fac~i~, w~ ~ oil will ~ ~r
~p~t~ for ~ycEng. ~ ~t u~ ~pfic ~- BMP ~

-- clog ~i~s to cl~ your oi~water ~ato~ Keep the Work Place Clean and
¯ e~ is ~ leg~, envi~en~y safe way for ~m Maintain Catch Basins
;o dis~ of o~y w~.

Who: lfs up m ~ ~ploy~s ~o

¯ ~o~ ~ effiuem ~utoff v~ve.~ Why: ~y ~idue (~ch ~

-- ¯ Rep]a~ oil absent ~s. shavings. ~d ~ase) on a su~ace ~a[ d~m ~o a
sto~ d~n ~ ~ wash~ or blown ~o ~ City’s

~ stR~s ~d i~¢s, in violation of s~atc¯ Test ~d disuse of w~te oil ~d sludge in
laws (~ Ap~ndix B 1). Messy work pl~s,-~ ac~ce wiW cu~nt ~at~e-~ng C~ty
inc~ ~ ch~ of ~i~s.

_ H~ ~p~ent ~ui~menu. C~ ~
He~ ~p~ent at 2964633 to de~ How: g~p ~e wo~ place org~i~-~ w~ch chemic~s must ~ ~s~d for. At a su~a~s w~ch d~ ~ ~ Ciw’s d~nage system
m~mum ~ey wiE ~ui~ m~ ~]e~

clc~. M~ntain sto~ water facilities ~ch ~ ~t~testing, but ~ey muld ~m ~ui~ a ~ for b~i~ m ~t ~ey ~we ~eir intended ~ncdon.
mlvenu. Most ~si~s~s gen=~te oNy a

Mo~sm~ ~o~t of mi~y
sludge (Rsidue ~at co~�c~ in ~ syst~); in ~ck uo li~er.
~at c~�, ~e sludge ~ ~ ~M in a ~n-
~ner ~d dis~ in ~ dum~ler. If you Sweeo ~e parkin~ lot. ~s~se of ~e sweepings in
g¢n¢~t¢ a ~gh volume (~� ~a[oR ~ ~e
hold 20 cubic y~s ordin) of mi~y
~n~inat~ sludge ~¢n you wi~ have to Ke~o oainl chios ~d met~ shavings or~ ~mun~.
a~ge to have it haul~ to ~ l~d~H. If ~ Use a ~ to cov¢r ~� ground when bl~g,

_, ~nt~in~ ~e ~usu~ly ~gh ~d ~ a~ve s~ding, or g~nding to catch chips ~d met~
~i~d levels, ~e sludge ~ould ~ ~en m shavings, or do ~ose activities inside. C~ ~e
a t~a~ent, stooge, ~d dis~s~ faciliW. (~e Sea~e-~ng County H~ ~p~ent at 296.

-- B~ #7.) 4633 to ~ if chips ~ ~ dished of at a landf~.

¯ ~y st~ding wa~r Rmov~ du~ng ~ mainte- ~e~ uo all wastes at the wo~ sliP. For i~,

_ n~ce o~tion c~ ~ dis~ ~ a ~ cle~ up Rm~ng p~nt chips, dust. ~d s~dings.
sewer at ~ appmv~ ~scha~e l~atio~ ~is If ~e w~ws ~ wet, ~ ~em ~fo~ dis~s~.
dirty st~ding water should ~ ~pla~ ~

-, cie~ wazr to p~vcnt oil from ~ing wa~ed D~n fluids f~m old ve~cles
out of ~� sepa~tor, includes unused gas. u~smission ~d hyd~ul~c oil,

~d ~diator ~l~t.
Eliminate oil sources to ~ maximum ext~[
~. OiUwa~cr scparato~ do not ~mov¢ ~1 o~ Cover ex~sed soi]~ Pave ex~sed ~ils on
~d ~ nol a subs[i~c for keeping oil off ~� ~npav~d pa~ing areas ~d pl~t ~cgctation on
par~n~ Ioi ~o ~c maximum exlcnl ~ssibl~. For         ¯ cx~sed ~ils not u~ for pa~nB.
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A good s~orage area keeps materials covered so pol{utants can’t =,ash away.
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¯ Interview the TSD. You~ business is respon-
BMP #8siblc for what a TSD does with your waste.
Minimize WastesAsk the company for references and check

them. Also ask if th~ company is prol~rly
Who: All businesses and employees should lookinsured, how it disposes of th~ wastes, how

employ~s am trained, and if tbe company will for ways u) reduce wasm.
reduce or r~cycle your waste before disposal.

Why: Like proper disposal, minimizing wasml~l~nding on the wasm, a TSD may tn~at it Io
reduces the chance of associale.d pollutants enteringmake it less hazardous, incinerate it. or dispos~
th~ City’s drainage system. Minimizing wasteof it a[ an authorized sire.
results in the gmamst ~nvimnmenml benefits and is
Washington State’s top solid waste management¯ Arrange to transport your wastes. Large-
priority. By reducing wasm you can save the costsquantity generators must have an authorized
and regulatory pro~s$ ~ssociamd with pml~rTSD o’anspon their wastes, but small-quantity
disposal.generators can choos~ to transport wasles

themselves. The TSDs in tbe area ol~rate
How: Wastes can be minimized thmuBh Booddiffemndy in terms of s~rvic~s and costs. For
housekeeping (for example, k~ping productsexample, as of June 1990, Chemical Processors
labeled and fm~ of contaminants), s~parming{CHEMPRO) will oRly acc~p[ hazardous
different wastes, substituting non-h~zardouswastes from SQGs the last Tuesday of every
materials for hazardous ones, and maintainingmonth and requires little pal~rwork. North-
products. Reducing waste re.duc~s potential sourceswest Enviroservice, Inc. will acc~p[ it dally, but
of pollulants to the drainage system and zisorequires more pal~rwork. Both companies witl
presences natural msouro~$.come and pick up your wastes for $SS-$77 p~r

hour. They are willing to coordinate and Autommive busines~s and emp}oyees can mduc~
combine loads, so businesses who generate waste in a number of ways. For example:
small amounts of waste can d~velop a n~igh-
borhood "milk-run" mute and sha~ the u’ans. Use solv~,nts morn than once. Solvents such as
portation costs. This is a money-saving option MEK, methylene chloride, and tricklon~thylen~
for companies that grnerate smzil amounts of can be used morn than once. Filter out the solids or
hazardous was~. let them settle before m-us~. When solvents

become too dirty to be used again, contact a
.O~=ll.~~. Them am a number of hazardous waste uraunent storage and disposal
organizations that can help you to determin~ if a facility.
substance is hazardous or bow you should dispose
of a material. Some of thes~ numbers ar~: B~Jv the leas! toxic oroducts available. Look for

"non-toxic" on the label. Do no[ ]el the term
M@Iro’$ H~ardou$ Wa$l~ S@cfion .................... ~g~-2300 "biode~’adable" mislead you. Products labeledDepa~l me nt of Ecology Hotline ................ 1-800.~33-758S
King Counb. H~zar@$ Information ...................... 296-4692

with these terms ar~ no; r~c~ssari]y safe for
environment, particularly after tbey ar~ used. For
example, a "biodegradable" degrcas~r can becomeIf it is ~fl~r business hours place the substance in a
huardous was~ ~’ter it is mixed with oilscaled confiner, label it, and sto~ it in a s~’e place

where no one can touch it. so]vcnL

To substitute less hazardous matcrials and activities
for more hazardous ones:

~ 23 .~o,,o,,,
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¯ Ra~er ~an detergent, u~ ~t water~t~- each gaUon of u~ oU. On ~ o~er h~d, to
cl~ng me~s for w~ng oil offm~ p~u~ 2.5 qu~ of new motor o~, 42 g~o~ of
p~ ~ch ~ rngi~s, t~ls, ~d equipment. ~gh qu~i~ crude oil m~t ~ "c~cked."

¯ U~ ~n-~lv~nt ci~. R~ycfing is ~nd m mi~i~ng wa~e in ~
S~ of W~n~n’s p~o~ for ~lid ~

go~ is a 65 ~nt ~ucfion in ~ w~e ~
¯ U~ ~n-c~o~nat~ ~m~ds, ~d of by 2~.

c~o~nat~ ~m~s; ~n~o~
~m~u~s ~ l~s toxic ~d I~ ex~mive ~ How: Wa~ m m~e ~l~g wo~ a~ ouOi~
di~ of. ~ow:

¯ U~ watefle~ h~d cle~. ~rchase ~cvcled ~mducls. By doing ~. you ~Ip
ensu~ a u~ for ~e ~yclable maw~s ~at ~le

Buy o~v what you need. ~a~ p~uc~ ~ ~ ~d ~m ~.
~oun~ ~at ~ ~ us~ completely ~d mainm~

Seoamte wastes. Keep ~ur w~tes in ~tea g~ invento~ ~n~] system to p~vcn[
~s~ ~h~s. Co~ider w~ ~n~iners ~ing to ~c ~ of p~u~ ~

m~agement ~s~ ~fo~ buying new mate~s ~d k~p ~s of ~n~ner ~nten~ ~eep ma~s

~ui~L in ~e o~n~ ~n~ner if ~ssible). ~ ~t mix
oil. de~, ~Iven~. ~fi~, or b~e fluid.

Use o~v what is ~eded T~ as much d~s not Combing different 1~s of w~le ~ p~vent
me~ ~i~ ~e ~. Fo~ow ~e dir~io~. ~cycling ~d g~0y inc~ di~s~ ~s~. ~r

ex~ple, un~nt~inat~ w~ oil ~ ~ ~c~.
~hase ~mdu~s ~at la~ lon~er (for ex~p]e, where~ w~te oil mix~ wi~ ~]ven~ ~qui~s a
g~ qu~ity m~r ~ ~r qu~ fi~s) ~d much mo~ ~mplicat~ ~d ex~mive dis~s~
~mme~ ~em for your cu~ome~, p~ss.

See ir o~ c~ u~ your waste. U~ ~e ~i~s Avoid ohenol. Avoid using p~uc~ ~n~g
of ~e ~dust~ Mater,s Exch~ge (~ ~e phenol com~unds ~cau~ ~ey ~ mo~ ~sfly to
~cycling ~on). ~cycl~. You c, find out ,’hich p~uc~ ~u,

¯ at cont~n p~nol ~m~ds by ~king your
venom.

BMP ~ Keeo ~iots. For d~umen~on pu~s,
Recycle Wastes ~ways k~p ~ceip~ from ~e ~cycl~r s~w~g ~

~ount ~d ~cific t~s of wasps ~cycl~.

Who: ~y business or employee p~ucing or
Recycle what you can. M~y ma~s a~h~dl~ng w~te ~ such as oil, fi~s. ~d banefies ~

should ~cycle whenever ~ssible. ~cyclabl¢. ~d ~me p~vate fi~s wiU pay ~u to
let ~=m pick up ~d ~cycle your w~tcs. C~

Why: Bo~ ~cycling ~d pm~r dis~ ~duce ~cycling ~mp~ies for devils. Info~ation on
¯ ~ ~sk of wasps ente~g ~e City’s dr~nage ~cycling s~cific items is included ~low (~ li~
sys~m. But recycEng is prefc~ to di~s~ of private recyc~ng agencies may not ~ ~mple~

~cause of ~ ov=~] enviro~en~ ~n~fi~. For ~d d~s not consti~te a ~commcndadon):
example. ~cycling pmdu~s one g~]on ofoil for
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Vegetation plan teda~ong streams helps protec~ wc~ter quality andpreven~ erosion.
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~ ~t back ~ addi~on~ dist~ from ~ co~dor me.tieing
~u~es. (~me T~ A ~ ~do~ have s~cia~zing in ~ ~abili~on.
a fl~pla~ which cxtc~s ~yond ~�
~dor ~ must ~ ~ pmt~.)

T~ C Hp~ ~do~ ~ I~ss pmt~c~d ~ BMP#11
extend just to ~e ~op of ~e b~ if ~e chic] is Educete Employees and Customers

~ction 20.25H o~ ~ E=U=v~ ~ ~s~ C~¢ ~        Who: ~ ~plo~ ~ ~ ~w ~w ~ why

Co~idcr improving ~= s~ ~dor. R~, y~        ~y c~ ~lp (~or

d~s not pmvid= opt~um water qu~ity or h~bi~t Why: ~y
~ for e~ple, if: o~tion~ ~d ~ to ~ foUow~ on a d~ly

b~is. ~e~fo~, employee eduction is key.¯ ~e b~s ~ e~g
Showing cusmme~ wha~¯ ~e b~ have g~s ~y or one or ~ ve~ few
~e water is g~ pubic ~la~o~; geningnaive pl~
~smme~¯ ~e b~ have ~n ~fici~y c~l~ c~ ~ g~ for bus~e,¯ ~e ~ h~ ~n pied in plus envim~em. F~y, p~v=ndng ~llubon is mu~
chea~r ~ ~Hubon cl=~up.You c~ help ~Ive ~ tint two pmbl~s lis[~

a~ve by pI~ting naive vege~tion. Co~t ~e How: ~u~bo~ o~es for automo~ve
Stre~e Revegetation E~ncement Criter~. busine,es i~u~:
p~ by ~e Sto~ ~ $u~a~ Wa~er U~li~ ~
M~h, 1989. (C~ 45 I~76 or slop al ~ Peril Participate
Center for a copy). If you fo~ow ~ ch~a ~ ~. For ex~ple:
City w~ waive ~e f~ for ~e cle~ng ~ ~d~g
~it w~ch is ~ui~ for ~y wo~ ~ar ~s. ¯ Anend ~e Busi~ss P~en for O~ Wa~r
including e~menL Of you wo~ ~Iow ~e wo~shops (scheduled for
h;gh water li~. p]~ to fill or excavate, or ~
Iocat~ in ~e Ci~’s sho~lin¢ dist~, you ~ ¯ Conduc~ ~u~ water qu~ity ~aining ~ssio~
addibon~ ~i~; ~ ~e Peril ~n~r at 462- for ~ ¢mploy~s.
20~ for mo~ ~fo~a~on.)

¯ Include water qu~ity t~ning in new-employee
You c~ minimi~ ~s~ of ~vegeta[ion by pl~g o~entations ~d in w~n p~du~s.
wi~ cunin~s. For mo~ i~o~alion on ~e u~ of
cumngs, call ~e Sw~ ~d Su~a~ Water U~[y at ¯ ~ovide ~ucation~ mater,s to customen, for
451 ~76 ~d ~k for a ~py of ~eir ex~pl¢ ~sting motor
Bioengineering ~o~truction Techniques, M~h st~ssing ~e im~n~ of fixing ~r oil le~s.
1989.

¯ Expl~n B~s Io~er b~inesses.
If you want to do mo~ ~ pl~l vcgelation ~ for
example, tu~ a sleight ch~el into a natu~

R0059012



" V
~ Business Panner~ ~or Clean Wafer

Aufomofi~, 0

!

prote~t water qu~rit~/.

Post signs and nos~e~i. For ex~plc:

~¯ Stc~il s~ dni~ at wo~pla~ ~d ~ns~c-
tion sites. ~c City of BeDevue pmvid~
s~ncils w~ch .), "Dump No Wasm, D~m to

¯ Post B~ for employ~s ~d ~smme~.

~¯ ~st ~e spill ~n~ol pl~

Ft
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V

LB. Drainage Pallerns (BMP # 1, 2, 3)

Identify ~e loc~dons of ~ s~o~ d~ w~ch ~ive ~ f~m your pm~ny:

2I. Is ~ff ~m ~ ~ ~ted ~ ~ oiFwat~r ~atoO ~ ~3)
Y~ No~ ~ ~

2. Is ~ ~�~ng a~ ~ve~ ~ desi~ w d~n w ~ s~ ~0 ~ #2) ~
Y~ No~ Not a~�~

=    , ~

3. ~ o~water ~[or is cl~d ~ ~a~. ~ #3) .................................................. ~ ~

4. W~ing v¢~cles or ~ by ~y m¢~ ~ wamr is do~ in a pm~rly des~d

If you ~w¢~ yes to que~io~ I ~d 2 (if #2 a~E~) ~d "~ways" to qu~dom 3 ~ 4,
¯ at’s g~at. If~L w~t c~g~ aB ~?

2

C, Gene~l Housek~ping (BMP ~, 5, 6)                                              .~

1. Su~aces w~ch d~n to ~� sto~ d~nage sys~m ~ swe~ clc~ ~ sweepings pm~rly

2. ~en s~ding, ~ding, or bitting, a ~ is u~ to ~ver ~ ~und md cat~ chips ~d
~

3. ~ w~tes ~ cle~ up, such ~ ~ng p~nt c~, dust, ~d s~dings. ~ ~) ... ~ ~

4. ~cn us~ c~ or enpnes ~ sas’ed for p~, ~¢y a~ d~n~ of fluids ~ ~e fluids
~m~r~ ~d. ~) ................................................................................................~ ~

j
r

32
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V

6. ~m~en, w~e ma~ed~s, ~ o~r ~n~ ~ p~uc~ from which
I~ or ~ wa~ed out a~ k~ ~ve~. (B~ #5) ..............................................................

7. ~e wo~pla~ is o~ ~d mater,s a~ ~ c~Hy to p~vent s~.

2.............................................................................................................................D
8. For ~ch ~en~y ~ ~quid w~ch ~d ~ (~ch ~ g~ ~ ~]) ~ ~ ~ "

If you amwe~ "~ways" to ~ ~e p~ding questiom w~ a~ly, k~p up a ~t~. If

2
D. Waste Ma~gement (BMP ~ 8 AND ~)

List ~ ~s of w~te ~a~ y~r busimss p~u~s (su~ ~ us~ ~fif~, u~ o~, ~lven~,
~d ~nt) ~d ~ica~ w~r or ~t it is hu~ous ~d whe~r or ~t you ~cy~e iL
B~ #7 ~g~ding hm~ous w~.)

Hu~ous       R~y~ed

33

R0059017



V
1. ~s y~r busi~ss p~u~ mo~ ~ 220 ~unds of h~ous w~te ~r mon~ or at

o~ ~m¢?

Ho~

ID. n~r ~m ~ W~hin~n State ~pa~en[ of ~]ogy. ~ 07)

2. H~ous w~ms ~at am not ~ycl~ am di~ ~u~ a ~t, ~mge, or

3. Non-h~ous w~ffis ~ a~ ~t ~yci~ ~ pm~rly dis~. (B~ #D ...................

if you ~’d ~t ~tr "~w~$" ~o the p~tct~n8 qu~t~ (~ ~p~), ~ w~
~ttd to ~ ~ co~rtct the $it~tion~

You c~ do mo~ to ~ ~e envim~ent by ~cling ~ ~u~g ~ck on w~ w~er
~ssible. ~ider ~ fo~o~:

~at ~didon~ w~s co~d ~ ~cycled? Rccyclable mated~s include u~ ~df~,
barters, me~s, o~s, ~lven~, pa~r, p~eu, ~d mo~. (~ B~ ~.)

How ~uld you ~du~ ~e ~ount of your w~�? (~ B~ #8 for ida.)

Could you ~uce ~� toxicity of ~y of your w~te by using less to~c mated~s? If yes, w~t
mater,s ~d ~ ~bstimt~?



V
you don’t ~ady, c~id ~u ~llcc~ u~d oil or o~cr automotive w~;~ rmm ~stomcn for                      ~

~cycling?

¯ E. Being Located near a Stream (BMP #10)

Complete this section if your business offic~stor~ge yard is within 70 feez of

What is the name of the stre~xn?

Assuming the soy.am is in BelJevue, check whether it is a Type A, B, or C (see BMP #I0).

,,!       Type A~ Type B~ Type C._.~

¯i -- are Type A. To find out the stream type, cal] the City of Bellevue Permit Cen~er at 462-2034
’ ! and ask for the Storm Surface Water Utility representative.)

The applicable City of Bellevue regulations governing new development and clearing in r~parian
cor dor  a= roUo , d ............................................................................................................

Is the sin:am corridor now deLn’~le.,d? Yes~ No~

For e~ple:

~
¯ Are the banks eroding? Ycs~ No.~__

~ ~
¯ Is the adjacent vegetation just grass or limited to one or two species? Yes~ No~

~,i
If the stream corridor is on the business property and is now degraded, how could it be

!, e~anced? (See BMP #11.)
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V

New employees are tnincd in how their jobs can affect water quality and in ~he best
management practices ...........................................................................................................

2. Emp|oyees anend workshops or have other continuing training in water quali~y ................. E~E:] [’]
2~. N~by ~o~ ~n~ ~ ~ten¢il~ "l~np No W~. ll~i~ ~ Stre.~." ............................[~[-’1 []

4. The spill control plan or other BMP’s are pusted ................................................................. [~"] ["]

5. The business publicizes i~ best management practices or suggests ways that customers can
....................................................................................................... [ lI’-I[]

If you answered "never" or "seldom" to any of the above questions, then there a~e more ways
the business can hel~ raise e~l~ee a~,~ co~o~u~’O, u~ler~,,~’n8 ~ut 9ro~ecdn$

2

G. Other

Idendf’y any of your business activities which could pollute the water even if all applicable
practices oudined in this assessment were fol~owed:

What steps would prevent pollution from ~hose activities? (If unsure, ask for help m Ihe
wo~hop, or c~ll
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V

For ~ploy~s ~

~t water qu~i~ ~st m~a~ement p~cd=s ~ly ~

BMP #1 Designate Vehi~ Wa~ Area
BMP ~ ~ver and Drain Fueli~ ~ea
BMP #3 Treat Runoff wi~ G~ater S~arat~
BMP #4 Keep Wor~ace Clean a~ ~intain ~t~ B~in$
BMP#5 Cover Containers a~ ~ter~$
BMP #6 Pre~re for ~d C~ Up
BMP #7 Dispose of Wastes Pr~y
BMP #8 ~nim~e W~tes
BMP ~ Re~cle Wastes
B MP # 10 Presem~nhance Streams a~ Adja~nt V~eta~on
BMP #11 Edu~te Employees a~ Cust~e~

B~ on ~s ~s~¢m, what ch~B¢s ~ ~ou m~¢ in ~in~ out your~b
w~r qu~ity?

2
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L Scodng the ~ss~nt

1. & Add up ~ ~e que~io~ to w~ you ~s~r~ eider "~ways," "~mcti~s." or
"~Ido~vcr." ~imum ~ssibl¢: 18 if ~ ~ qucsfio~ a~y

To~ humor o£"~ways":

b. Muldp]y ~t by 5:
~o~ num~r of"~ways’" x 5 =

b. Muldply ~ by 3:

Add your ~wcr to 2b ~d 3b ~d divide by your ~wer m lb.

},our ~swcr ~ 0.8 or g~mer. ~n g~ for y~. You’R de~milely ~ng swps
water. Sp~d ~ won to your ~e~.

your ~wer is ~zw~n 0.5 ~d 0.8, ~en you’R doing ~me ~gs dg~

your ~wer is ~low 0.5, ~en ~ngm~adom on ~ing ~is tim step ~ ev~uadng ~ur
cu~nt pmcti~s. But you ne~ ~o c~g¢ ~ pn~ices ~o ~zmr pmz¢~ our water.
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WATER QUALITY ACTION PROGRAM
2

Provide a brief" description of the activities conducted by ),our business that could affect wazer qualit7 (for
example fueling, automotive ~pair. vehicle washing).

For each of the headings below, r~view the corresponding section in th~ self assessment and list the best
management practices that apply m your business but are not curmndy followed. Identify when and by whom
they will be started and how they will be main~ned.

Example

Keep dumpster lid closed and check for leaks. Posted at dumpster and
reminded at meetings.

BMP to Be Implemented When to Iniliate Bv Whom

Install an oil/water separator. By 1993 Shop manager Company hired to cJean
to oversee at least twice a year.

Drainage Patterns

~ How Maintained

,.~ BMP tO Be ImD!emente~ ~ By W~om How Maintained

39 ~’~" ~
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Waste Management

2
BMP to Be Im~lemenled When to Iniliate By Whom How Maintain~

Being Located near a Stream

How Maintain~g

~ BMP to Be Implemented Wl~en 1o Ini~ia!e By Whom How Maintained

s~�~ s                                              40                                                             i
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Eduction

~ How Mai~ai~d

BMP to Be I~leme~ed When to In~i~t~ ~

~her

BMP to Be I~l~ment~d When to In~iat~ ~

If ~ business wo~d like m ~ R~=d = a Bus~ess Pa~er for ~�~ Wa=r, ~mplete
i~o~ation ~d ~nd ~� acdon pmg~ w ~ CiW of Bc~cvu¢. ~ ad~on, a cow of your ~mplct~ ~.
~sessment would ~ ~]p~ but is not ~ui~.

B~iness

Telephone
N~e ~d Tide of ~on p~p~ng ~e a~ion
Business O~er or Ow~r Repm~nmtive
Date
Mail to:

City o~ Bellevue

Business P~-m~ for ~e~ Water
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This appendix ~ont~ins resources for ~

A1 -- Re~ing Problems ..................................................................................................................... A-1
~ -- ~ntac~ng Agencies for Help ...................................................................................................... A-3~ -- Helpful Referen~ ~tedals

A1 -- REPORTING PROBLEMS

When you detect a problem in the stream or stream corridor, note the location, time of day, and other pertinent
irgormation and call the appropriate agency immediately. Please Call the SSWU first at 455-7846 (24 h~.) if the
problem is in Bellevue. and the situation will be handled or referred to the appropriate agency. Ird’orm the agency
whether you have a crisis or non-crisis situation, and leave your name and phone number in case i~ormation
needs to be verified.

Water quality trouble calls are divided into two categories: crisis and non-crisis. Examples of these calb are:

Crisis Non-Crisis
fish and wildlife kills dirty or turbid water

oil spills minor erosion/sedimentation
hazardous chemical spills algae blooms

sewage overflows debris/litter problems
extreme erosion/sedimentation or flooding animal waste

request tor information

The following is a list of potential types of crisis trouble calls and the appropriate agencies to notify. The agency
comacts arc listed in the order of importance for Bellevue problems.

Fish and Wildlife Kills

Contact: City of Bellevue Storm & Surface Water Utltity ................................
(24-hour number) 455-?846

Washington State Dcpanznent of Ecology ......................................... (24-hour number) 86?-?000
L’xformal~on to g~ve to agencies: ¯ location

¯time of day observed
¯duration
¯ number of fish or wildlife involved in kill
¯ a~y obvious cause of the kilt
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Contact:      City of Bellevue Storm & Surface Water Utility ................................ (24-hour number) 455-7846
WashJ,’tgton State Deparo’nent of Ecology (freshwater or saltwater) .(24-hour number) 867-7000

-- U.S. Coast Guard (stltwater only) ........................................... (24-hour number) l-g00-424-8802

Information to give agencies: ¯ specific location: address, cross streets, or noticeable landmmt=;
if body of waler involved, which one

¯ description of spill (heavy tar, colored d~en, etc.)
¯ approximate size or volume of ~:~iH

¯ - ¯ vehicle, vessel(s), or probable sourue$
. _ ¯ time and frequency of spill

Hazardous Chemical Spills

Contact: 911 .............................................................................................................................................911
"- City of Bellevue Storm & Surface Water Utility ................................ (24-hour number) 455-7846
¯ . Washington Stale Dcpan~ent of Ecology ......................................... (24-hour number) 867-7000

Metro m Water Quality Lab .............................................................................. ,..(days) 684-2346

.~. "Stay-- Trealment Plantclear of area -- ............................................................................................area shouJd be blocked off from public.
(nights) 684-1801

If possible, another person should stay nearby to m~e suR area stays clear.

Ird’ormadon to give to agencies: ¯ the body of water, if appropriate
¯ description including odor
¯ specific location
p̄robable souse

Sewage Overflow~

~t~t:      *If ~isk to human bealth, immediately notify Seattle-King County It¢~lth l~pan~ent
, 0 City of Bellevue ~ Public Work~ Mainler~n~ Division ....................................(days)
.. -- Storm & Surface Water Utility ........................................(nights; 24-hour number) 455-7846

Metro Renton Treaunent Plant ...........................................................(24-hour number) 226-3680
’ ¯ Washington Stale Department of Ecology .........................................(24.hour number) 867-7000

Ir~ormation to give to agencies: ¯ location

Erosion or Flooding

Contact: City of BeLlevue Storm & Surface Water Utility ................................(24-hour number) 455-7846
._ For erosion m Washington Conservation Dismct ...........................................................2264867

For flooding --. L.ng County Public Works (if in unincorporated King County) 1-800-527-6237
or .................................................................................................................................... 296-8100

-- Washington State Department of Ecology. .........................................(24-hour num~r) 867-7000

lrfformal:ion to give to agencies: ¯ location and’or la~,~rnarks near problem ar~a
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~ ~ CO.ACTING AGENCI~ FOR HELP

Flare.hie Mate~als

~ity of Bellevue, Fire Proration Bur~u, Fire ~u~tion C~r~nator                       S87-3292
~e ~ Pm~cbon Bur~u enfo~cs ~ provides info~abon on ~ slo~gc ~ ~ng of flmmablc,

~a~ous Pr~ucfs and H~rdous Waste

~ttle-~ng County, Department of Public H~I~.
~ Hu~ ~ provides i~o~afion on ~ dis~ of ~ous wu~s ~ ~z~fiv~ w h~do~ p~u~.

State of Washinffon, De~n~nt of Community Develop~nt

SARA: Emergency Planning and Community Right-to-Know Hotline ......
RCRA and CERCLA .. 1~~

~e~ ~u~s have i~o~atlon on R~A, ~R~A (Su~nd), ~ SA~

State of Washin~on, Depa~ment of ~1o~, Ha~rdous Waste ~ooam ...........1-~7~
~s ~ne provides ac~ss ~ h~ous sub~ ~o~afion.

State or Washinffon, Depa~nt of Labor and Indunry ~ Gener~
~ Safety and H~lth ..l~423-7~3

C~ for i~o~on on ~ H~ Cow.cation S~nd~d, WoOer Right.T~w law.

State of Washin~on, Depa~ment of ~1o~, Northwest Regional O~ .__
~s o~ e~o~s s~te ~afio~ ~n~ng h~ous w~.

U~. Environmental Prote~ion Agency, Chemi~l Emergency Preparedn~s Pro~am ...... 1~7~3
C~ for i~o~a~on ~ga~g Title III, ~e~ency Pl~ing, ~d Co~W ~ght-T~w laws.

U.S. Envi~nmental P~te~ion Agency, Wa~e Management Branch

~ for ~c~ ~o~ation a~ut f~�~ cnvim~enta] ~latio~ ~t ~fcct m~ b~i~s~s.

RCR~Superfund Hotline..                                                  1~2~9~
~s ~ne ~we~ gen~r~ questio~ ~garding ~e re~lation of h~rdous w~tcs under R~A, ~RCLA,
SA~. ~swe~ a~ not leggy bi~g ~d c~ot ~ ~ide~ "offici~ agency ~]icy; ~y a~ ~lpfu] in

~her Wastes

Seattle-King County, Department of Public Health
29~92~s agency p~vides s~cifi~tions to ensu~ ~e ~t~g~ty of ~nt~ne~.

King Cour, t)’, Solid Waste Division, Department of Public Works .....................................
2~6-6~42

C~ for i~o~ation on what c~ ~ dished at a~a l~d~dls.

R0059029



Aummol~

0

Washinglon Toxics Coalition ....
..632-1S4S LThe Washington Toxics Coalition provides information on aitemative products and proper use.

Sanitary Sewer System

Cily or Bellevue, Water and Se~er Utilitie=..
1or Per~nit Center. ...453-29?7

The Sewer U~ility re,dates discharges into t.h¢ sewer s~tem. --462.2034

2Municipality or Metropolitan Seattle (Metro), ]ndu~rial Wasle Se~tlon .....
684-2325Metro re,dales indusma] discharge into th~ Mctm sewer sy~..m.

State of Washington, Departmenl or E, colo~j, ...........
Call for information regarding National Pollutant Discharge Elimination Syslem (NPDES) permits.

State of Washington, Department of Health .... _.464-?672
This agency disperses information on public sewage related health issues and performs inspeCl~Ons of wells and
surface waler,

Storm Water Management
City of Bellevue, Storm and Surface Water Utility (SSWU) ..........

..451-4476
’ 2or

...(24-hour number) 455.?846or Permit Center _
..462-2034The SSWU manages ~� storm a~d surface water system in BeLlevue to maimain a hydrologic balance, prevent

property damage, a~l protect water quaii~j and aquadc wildlife habi=at.

King County Public Works, Surface Water Management ...... ...296-6519
This deparlment manages and regulates surface water runoff (flooding, drainage, and erosion) in unincorporated
King County.

King County Conservation District
...226-4867Throughout ~e County the Conservation District advises on erosion control, construction.related water quality

concepts, and agricultural runoff management. They have information on soils, standard erosion control practices.
and seeding ra~es or varieties.

Waste Reduction and Recyclina
~’~

City of Bellevue, Solid Waste ProFam .....
--.637-$217This is a local resource for waste reduction and recycling information.

King Counly Recycling Information Line
Call for county-wide information. ..296-4466

State of Washington, Department of Ecology ............................................
1-800-633.7585Ca~l for information on waste reduction.
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State of Washin~on, ~pa~nt of ~lo~v ........
I~-RECYCLE L

C~I for gene~ ~cycling i~o~ation su~ ~ w~ ~ ~ycle w~ oil.

Indu~rial Mater~ls Ex~ange ......... ,. 29~899
~X is ~ i~o~ation ~twoA ~t hel~ ~si~s~s find ~x~ve ~u~s or m~eu for mated~s.

Water Ouali~

City of Bellevue, Storm and Surfa~ Water Utility (SSW~ ........
or.

(~hour number)

Municipality of Metro~lit~ S~ltle (Me~o), WaI~ Pollution Control ~pa~m~t,
Water Re~urces S~ion ._.                                                        ..~1233
Me~m moni~ water qu~ity in a~ l~es, sue~s, ~d ~ons of ~get ~und; ~¢y al~ provide advi~
~sis~ on ~e pm~ of water ~es.

Puget Sound Water Quality Authority ~WQA) .... ...... --~-7320
PSWQA provides gene~ ~o~afion a~ut ~get ~und wa~r qu~ity ~d p:pa~s ~e ~get ~u~ W~r
Qu~ity M~ageme~ ~

of Washin~on, Depa~ment of E~I~,, Northwest Regional Offi~
..~7-7~ 2

State
~o~s s~te water qu~ity s~da~s ~ groundwater pmt~on

U.S. Envi~nmental Prot~tion Agency (EPA), R~ion 10 Headqua~ers Water Division ........
~2-1014Public lnfo~tion

Publications ....
. .... ~2-1S19Drinking Water ~grams _.~

.~2-1893Offi~ of Water PI~
-~2-2116~s division provides ~id~ ~d ove~ight of Non~int Sou~, S~te Water Qu~ity M~agemen~ ~ ~e~

~ldlife and Habitat P~tection

City of Bellevue, Parks ~d R~r~tion Depa~nt ___
~s dep~em provides info~ation on wildlife e~=ment. ~rdina~es volunt=~ for ~e wgdlife vo]unt=r

City of Bellevue, Storm and Surface Waler Utility, Str=m T~m Program ......................
451~76~e Stm~ T¢~ pmg~ is desired to in~ awareness ~d involve citi~ ~ ~ protection ~d

e~cement of Bellevue’s s~s. fish. ~ wg~ife.

Seattle Fineries Patti
.~7916or

(24-hour number) 455.77~~is patrol ¢nfo~s fish m~la~o~.

r
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State of Washin~on, ~pa~nt or Fisherie~ Habitat Manage~nt Division, Regional O~ ....
~e ~p~ent of Fis~hes m~ges fish (co~erci~ fish. f~ fish, ~d s~l~sh) ~d pm~�~ st~ habi~t
in s~on

State or Washin~on, Detriment or Fisherie~ Habilat Ma~ge~nt Di~on,
Volunt~r Fisheri. Re~ur~ Program ,~.7$3~90
~s pm~ ~inat~ roister effo~ in tisSUes �~ent pmje~ m~wi~.

State of Washln~on, Depa~nt of Wildlife, Region Four O~                ~_775-131
~e ~p~ent of Wil~ifc m~ag~ g~e fi~ ~ wildlife in ~ i~d wa~, ~ ~ ~ig ~bi~L

A3 ~ H~PFUL REFERENCE MAT~IA~

Bell~ Ci~" C~e. ~apte~ 23.11 (~n~ction C~es, Fi~ C~�), 24.~. ! 05 (Unau~ofi~d W~tes),
24.~ ~li~es C~e). Available from ~e City of BeBevue.

Biofihrat~n ~yste~for ~ Ru~W~er Q~i~ Co~rol (1988). W~nen by g. Ho~r for ~e Mu~ci~ty
of Me~li~ Sea~e ~et~).

CiO’ ~Bell~ Development Sta~r~. ~apter Four, Sto~ Drainage ~d S~s, is e~iaUy ~inenL
~d~s ~ e~o~ by City of BeBevue, Sto~ ~ Surface Water Ufi~ty.

Controlling Urban R~ff ~ A Practical Man~l for Planing a~ Debiting Ur~n BMP; (1987).
R. Sch~er for ~e Me~li~ W~n~on. D.C. Cou~il of Gove~en~.

Guide for H~ar~m Wmte Generator~, fi~t edition. ~velo~d ~d dis~buzd by W~n~on State
~pa~ent of ~l~.

~a~� (Me~).

~c~ H~ar~ W~te Ma~g~ent PMn for Sea,tie.King Count’: Fill Pl~ a~ £nviro~eat~ Impact
5tatemem for the Ma~gement of Sm~l Q~n~e~ of Hazar~ W~te in the Seattle.King Coun~ Region
(Au~st, 1989). Av~lable ~m King Count. Solid W~te ~vision.

Mac~ne S~p Fact# (1989). P~p~et av~lable from Me~.

Meml Shop N~,~ (1989). P~et ~v~lable ~m Metro.

Oi~Water Separator F~ts (1989). P~p~et available from Metro.

Reducing Hazar~ W~te: W~hington Dangero~ W~te Regu~tion a~ the Vehicle Mainte~nce I~t~.
~esent~ by E~ ~ No.west, ~c. for ~e W~hin~on State ~p~ent of ~ology, Office of Was~
R~u~ion ~d R~ycling.
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. R~ed C~e of W~hing~on ~C~, ~ap~e~ 70.105 (H~ous W~e ~s~s~) ~d 70.95 (~lid

~ M~agemcnt -- R~ve~ ~d Recycling). Copies available ~m ~ W~n~on S~ ~ent of ~Io~.

~to~ater M~gem~nt Mnn~l:or the Puget 5ou~ B~n, T~c~ Review D~ (~, I~). Wdnen for
~� Sto~watcr U~t of ~ ~pa~ent of ~Io~.

:~8, a~ w~e, ~nd ~ition (~u~ 1989). ~p~d by City of Bellevue, Sto~ ~ Suff~ Wa~r U~li~.

Wmh~gto~ A~ative C~e (WAC), ~ap~ 173.~ (~m~ F~o~ S~ for ~Hd
H~ing), 173-303 ~gemus W~ Re~a~om) ~d 17~-201 ~a~r Qu~ily S~ ~r Sud~ Wa~ of
~ S~ of W~on). Copi~ pmvid~ by ~ ~p~l of ~10~.

Wa~e R~u~o~ R~ycl~g ~ Litter ~n~l ~.

Water ~li~ Best Ma~gement Pracdce~ Man~l for C~ercial a~ l~tr~l B~inesses (1989).,a by Re~u~ Pl~g As~iates for ~ City of ~atde. ~ of ~ptem~r 1~ ~s d~um~t ~ ~t ~n
1 t ~opt~ ~ ~lafion, ~t it is available from ~e City of ~a~e O~ce for ~ng-~ge P~g.
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V

Regulato~ Require~nts

M~y of ~ ~ato~ ~ui~m~n~ in ~s ap~ndix a~ ex~t~ from ~ Sto~er M~ge~ M~lfor

~s ~ndix ~n~ ~ato~ ~ui~ f~ ~ fo~:

(Puget Soun~ Air Pollu~on Conffol ~enw) ................................................................................... B-1B~ -- Dis~arge to Sanita~ Sewe~
(Metro, Gi~ of Bellevue, and De~ment of E~logy Regulations) ................................................ B-2B3 -- S~II Cleanup
(United States Environmen~l Prote~ion Agency and State Depa~ment of E~l~y) .................... B~

B4 -- H~ar~ous W~t~
(Depa~ment o~ E~l~y) ................................................................................................................. B~

B5 -- Polluting Suffa~
(Ci~ of Bellevue and W~hington S~te Code) ............................................................................... B-7B6 -- Storage of Materials
(Ci~ of Bellevue Fire Code a~ ~affie-King Coun~ Health De~ment) .....................................

B-8

B1 -- AIR QUAL~
(PUG~ SOUND AIR POLL~ION CO~ROL AG~C~

~e ~get ~d R~on is under ~e )u~sdic~on of R~on~ ~r qu~it~ au~o~es w~ ~ mm mu~ ~on
~dcr W=~n~on Sutc ~d f~�~ air qu~i~ ~ations. ~� ~get ~und Air ~gufion Con~l Age~y
~S~CA) ~ve~ Snohomish, K~g, =d ~¢r~ Counties. Two o~er m~on~ air qu~ity au~d~es ~ver ~
remaking ~get Sold ~ties.

Of direct ~te~st to ~ using ~s m~u~ am ~r au~n~ ~li~es on ~five dust ~ ou~ide N~ng. ~
~ =r au~o~ues in ~e ~get Sold m~on ~uim ~t R~nable pr~ufio~ ~ ~en m prevent ~ve
p~c~ate mate~ ~m ~oming ai~me when h~ing, loading, ~ng, or storing p~late matefi~.
~e ~gct ~d Air PoHu~on Con~oi Au~ohty ~cifies ~at m~nable pmcaufiom i~lud¢: ~ ~ving of
p~ng lou ~ ~rage ~=: hou~k=ping me=urns (for ex~ple, $w=ping); mi~mi=~on of ~
accumula~on of mud ~d dust ~d preventing i~ ~c~ng onto public ma~; ~d s~biliza~on of stooge piles
water spry, chemic~ stabilize~, ~, or enclosures.

~CA ~uims abusive b]~ting ~d spry paint~g o~tions to ~ ~ffo~ i~ide a ~ desi~ to
~pmre ~c blast g~t ~d overpay. Outer bitting or p=nting of =mcmres or i~ms ~ large ~ ~ h~dled
ind~rs ~e to ~ e~losed wi~ =~.
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Automofive                                                                                               O~

PSAPCA ~ui~s ~n~bic p~ut~ons to p~vcn~ ~ ~c~nB of ma~d~ omo public roads. One p~caudon

$ow~: ~a~ b~ ~mwm~ M~ M~I fm l~ Paler $o~ Bmi~ T~�~ Review ~I (J~e I~

B2 -- DISCHARGE TO SAN~ARY SEWERS
2(M~RO, C~ OF BELL~UE, AND DEPARTMENT OF ECOLOGY REGU~ONS)

To disch~ge slo~ wa~er m a ~bIic ~ita~ ~ro~ mu~ ~eive ~ a~v~ of~ ]~ ~wer
such as M~ ~d ~ ~y of BeUe~e. ]f ~e ~te h~ no~ ye: ~n ~si~ed a ~r aurally, ~ ~si~ss or
pubUc agency ~s~ng ~o disch~ge sm~ water ~o ~e s~ ~wer mus~ ob~n ~ ~mv~ of~
~og~ admi~tor at ~ ~gi~ o~ of ~e W~hin~n State ~pa~cnt of ~logy ~o]ogy).

Metro R~uire~nts for Dlscha~e to ~Ita~

S[o~ waler ~ not ~ discha~ed into a s~t~ ~wer uNess s~cific ~ndi~o~ ~ met. For derailed
i~o~adon you shoed ~fer W Me~ lite~: Me~’s ~leph~¢ humor is ~st~ in A~ndix A2 (~e
~wer system su~on). Gc~y, Metm’s discharge ~ui~mcn~ a~ ~ fo~ows:

¯ If ~e disease d~s ~t m~t ~io~ s~d~s for ~iving wa~, it must ~ ~t~ by ~ ~
ava~able ~o]o~, ~ess ~]o~ dete~ines ~s ~l] ~u~ ~ u~a~nable fin~ci~ ~.

¯ ~e disc~e must ~t ex~d ~ hyd~ic capacity of ~ coUecfion system or ~e Me~ ~ent pill

~e ~n~ must ~t d~age ~e ~e~on sys~m or ~e Metro t~a~ent pl~t, impact ~e ~
s~ety of Me~ pl~ wo~�~, pus ~mugh ~e ~¢a~ent p~ess, or limit u~ o~ Me~’s sludge for

~ sW~ water sh~ ~t have a pH less ~ 5.5 or con~n ~y g~ or subst~ w~ by i~lf or by
inm~c~on wi~ o~r wa~e may cau~ ~sive d~age ~ ~wer wo~s or ~a~em faculties.

~ sw~ wa~er sh~ ~t ~nt~n ~at in mounu ~at inteKe~ wi~ ~e ~a~ent pill

~e ~n~n~tion of f~, oils ~d g~a~s of ~im~ or vegetable odin, ~tm]eum oil, nonbi~eg~dable
~nmg o~ or min¢~ o~s sha~ ~ ex~ ]~ m~.

~o~bi~ed from di~h~ge 1o ~e .nita~ sewe~ a~ fl~mab]e or explosive materials ~cluding g~li~,
kerosene, naph~a, ~ne, toluene, xylene, e~ers, alcohols, ke~ones, ~dchydes, ~mxidcs,
~rc~oraIcs. bmmales, cavities, hydrides ~d sulfides, ~d ~y o~er substmce w~ch ~e City, Sta~e or EPA
h~ mdica~d is a fir h~d.

~e following pa~ete~ sh~ not exc~d ~e concent~tio~ indicated: a~cnic, 1 m~; cadmium, 3 m~;
c~omium, 6 m~; ~p~r, 3 m~; lead, 3 m~; mercu~, 0.1 m~; n~ckel, 6 m~; silver, 1 m~; zinc. 5
~d cy~ide, 2 m~.

B-2
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City of Bellevue ~wer Utility R~uire~nts for Discharge to ~nita~ ~wer

City o~ B¢D~vu¢ Scwcr Ud]i~ R~adom s~i~ a humor of ~au~odzM w~s ~ ~s which may
~t ~ disch~g~ into ~y ~wer wi~n ~ U~i~’s ~i~ ~:

¯ ~y w~tes or sub~es pm~bit~ by Mc~ ~ad~
¯ suffa~ or ~dcrgmund wat¢~ ~m ~y ~u~
¯ ~y 5quid or va~r ~v~g a ~m~Btu~ hig~r ~ 15W F
¯ ~y g~ge ~at has ~t ~n pm~dy s~dM
¯ ~y ~s, cinder, s~d, mud, s~w, h~r, shaving, me~, gl~, ~gs, f~B, ~, pl~tics, ~. ~h

m~u~, hay, or o~er ~lid or sub~ ~pable of ~using obs~i~ to ~ ~w in ~wc~ or impm~r
o~don of ~ ~wage wo~

¯ ~y w~ hav~g a pH lower ~ 5.5 ~d ~g~r ~ 8.5 or havin~ ~y o~r ~siv¢ pm~y c~e of
~u~ng d~age or h~a~ w ~ st~Rs, equipment, or ~1 of ~ city

¯ ~y w~te confining a toxic or ~i~nous subs~ in suf~cicn[ qu~tity to inju~ or inteffc~ wi~
~wage t~a~ent p~ss

¯ ~)’ w~t¢ confining sus~nd~ ~lids of such chancier ~d quantity ~at unusu~ a~ention or ¢x~n~ is
Rq~Rd ~o h~le such mater,s in ~e public ~wer sy~¢m or at ~ ~wage ~¢n~ pl~t

Depan~nt of Ecology R~uimments for Discharge to ~ni~ ~r

mu~ o~te wi~n S~te Re~abo~ WAC 173-216 (S~m Was~ ~sch~g¢ Pe~i~ Pings) w~ch
~mp]~ wi~ F¢de~ Re~abom 40 ~ 403.5 ~ation~ ~a~ent). S~ciEc pm~bibo~ i~ude:

mater,s w~ch p~s ~ugh ~e m~icip~ ~¢a~en[ pl~t unt~at~ or inmKeR
mat¢~s w~ch c~ate a fir or explosion huard, crate a pubSc nuis~ or h~d to life. p~vent =nw ~o
¯ � ~wer for ma~n~ ~ Rp~r or is inju~ous in ~y o~¢r way to
o~g ~el
mater,s w~ch have a pH less ~ 5.0 or g~ater ~ I 1.0 or ~ve ~y co.sire pm~ny ~ble of ~ng
d~age or h~N to ~e sy~, ~ui~ent, or ~I
mater,s w~ch wiH cau~ obs~c~on ~ flows
mated~s w~ch will ~u~ ~e ~wage tem~m~ to ex~d 40~ C or will in
biologi~ acfiviw in ~e mu~cip~ ~a~¢nt p~t

i~r~lS°W~s: S~B~s~of( 1Be1~989~ ci~C~ofC~e~.~ exce~ ~m ~ W~,r ~1~ B~ M~S*~ Pr~ices
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B3 -- SPILL CL~NUP
(UNITED STATES ~VIRONMENTAL PROTECTION AGENCY AND STATE DEPARTME~

OF ECOL~

USEPA -- SPCC Plans (40 CFR 112)

F~dc~ R~]at~ons ~qui~ ~a~ ow~ or o~;o~ of fac~hics engaged in dd~g. p~udn~, p~g. storing.
p~ssing. ~ng. t~cmng, or co,ruing o~1 ~ oil p~ucu ~ Rqui~ ~ ~v~ I

a smg]c ~n~ncr is in excess of 6~ g~om. or ~ aggBga~ capacity g~tcr ~ ~.320 g~. or
gm~d capacity in cx~ of 42,~ g~om. Ex~cs of oil p~uc~ ~ ~ic~, ~ oH, dudge, oil ~,
~ oH mix~ ~ w~s.

~ H~ mu~:

¯ ~ well ~u~t out ~ a~ce ~ g~ en~dng
¯ ac~eve ~e ~ives: p~vcm spas, ~nt~n a spill ~t ~, ~d ~ up ~
¯ identify ~e n~e, ]~adon, o~er, ~ t~ of f~ili~
¯ include ~ date ofi~d o~mdon ~ oil sp~
¯ n~e ~ desi~lM ~n Rs~mible

2
¯ show evid~ce of a~mv~ ~d ~ficadon by ~ ~ in
¯ ~n~n a facilily

Ecology-- Dangerous Wasms ~AC 1~~)

B~ines~s cl~sified ~ h~ous (d~gemus) w~ ge~m[o~ must have a contin&e~p~n~ch include:

¯ ac~om m ~ ~en in ~ ~ of ~
¯ d~c~pdo~ of ~gem~ wi~ I~
¯ ~ n~e of ~ o~r’s ~ergency ~i~r
¯ a list of emerBency ~ui~enl av~la~e
¯ ~ ev~uadon pl~ for busin~s ~I

s~ ~p~m~ of ~b~.

B4 -- H~ARDOUS WASTE
(DEPARTME~ OF ECOLOG~

~e S~e’s Dangero~ Wmte Regul~io~ (~aFer 173-~3 WA~ cover acc~ulado~ slomge, ~s~nation,
[~a~ent, ~d dis~s~ of h~dous wasps. A h~d~us w~� is a ~lid or ~quid male~ wi~ ~in

A d~¢e~: ~..s~ is a h~dous was~ ~al is ~I~,~ by s~ law. A was~ is :onsid~d d~gemus if il is on
list gcn¢~cd b)’ ~c ~vim~ent~ ~ec~on A~cncy or if Jl has ~nain charac~c~s~cs (such

match~ is i~itable, ~sive. ~ac[ive, EP loxic, ca~inogcnic, ~rs/slcnl, or luxic a~ defined by ~ s~tc). State

~’" e                                B-4
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¯ Ecology may require secondary containment of the storage area. Specifically, the storage area must:
¯ be capable of coLiecning and holding spills and leaks
" if uncovered, be capable of handling a 25-ye.~ storm
° have a base which is free of cracks or gaps and is sufficientJy impervious to leaks, spi~s and
¯ be sloped or designed such that Liquids can drain to a point for removal
¯ have positive drainage control (e.g., a valve) to insure containment until any liquid is re.moved. ]~emo~

must occur in s timely manner
° have a holding capacity equal to 10 pement of the volume of alJ containers or 100 percent of I~ volume

of the largest container whichever is greater
~ not allow runoff of rainfall from areas adjacent to the storage area

lftbe waste does not contort free ]iquide the above requirements need not be met provided that the area is sloped
or the con~ners age elevated.

¯ The tanl( must be lined with a material that does not react with the waste.

¯ The lank, tang ~ and its ancillary equipment must be inspected regtt]arly according to a posted schedule.

¯ If retired, the tank is to be cleaned of a~ contents. Any wash waters should be disposed of in a manner similar
to the disposal of the actual wastes.

¯ Tan~s storing reactive or ignitable waste must meet the Uniform Fire Code req,~r~ments.

¯ Incompatible wastes must be stored separately.

The above generators must also have a designated employee on site or on call with the responsibiLity for
coordinating all emergency response measures. Any spills are to be contained and cleaned up as ~on as
practicable.

If the business produces less than 220 pounds per month (2.2 pounds, if the waste is defined as "exm:mely
hazardous"), it need not comply with the above regulations. It need only dispose of the waste using one of the
methods acceptable to the local health department, which a~ as follows:

¯ Dispose of the waste to a facility that is permitted to accept hazardous waste.

¯ Dispose of the material to a recycling facility.

¯ Dispose of the waste to a municipal or industrial landfill that is permitted to accept hazardous waste.

¯ Put thc waste to a beneficial use. such as the use of sludge as fertilizer. This should be clcared with the local
health department.

Source: Excerpts born the Storm wa:er Moa~geme~ Mwu~lfo¢ the Puget So~, Technlc~ Review D~’aft (June 1990). Wtshinglon
I~pattment of E.�o|ogy.

.t
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~J~’~ss Panner/tot Cl~an Water                                                                         Automol;.~

B5
(CI~ OF BELLEVUE AND WASHINGTON STATE CODE)

Ci~ of Bellev~ C~

~r 24.~ of ~ Bell~ Ci~ C~e,
~a~on ~d m~agement of~e ~ty’s sto~
~y m~r, of ~y org~c or inorg~ic manet ~t cauls ~Uu6on in
pm~biu ~e dis~s~ or spiUing of ~ ~Uu~ on vi~y ~y 1~ ~ ~t~fi~y d~m m a w~er ~y.
~RfoR. it is ex~ely im~t

~u~ i~lude. ~t ~ ~t limi~ m ~ robot:

¯ ~tmle~ p~uc~, includ~g ~t ~t 5mi~
¯ g~oli~. ~a~. ~�1 oil. ~ng oil
¯ chemiC, adds or ~k~is

¯ ~tif~e~ ~or o~r automotive p~
¯ dyes (~ut p, or ~=i~on of ~ ~

¯ ~t w~sor~m~~
¯ ~cmation~ v~de w~

¯ w~ng of ~sh ~nc~te for ci~ng ~or fi~s~ng ~s or

¯ ~hordebds
¯ ~ ~ ~er fib~s ma~d~
¯ la~ clip~ngs, leave, b~, ~ tilt

U~er ~p~r 24.~. 187 ~y ~n ~ible for ~u~t disch~ge into na~ wate~ who f~b ~ ~e
Rm~ial ac~on at ~e SSWU di~wr’s ~quest

Revised C~e of Washln~

~e Re~ed C~e ofWm~i~gw~ ~ ~ ~sio~ ~a~ing ~uting maner ~ gener~ ~d oil ~ pmi~lar.
Oil is defined ~ o~s. including ga~ii~, c~de oil. ~el oil. die~l oil. lub~ng oil. sludge, oil ~. li~id
natu~ g~. pmp~e, huge. oils disdll~ for ~. ~d o~er liquid hydmc~ Rg~ess of s~ci~c g~vity, or
~y o~er ~]e~ ~]at~ p~u~ Fo~o~ng ~ ex~ ~m ~� ~e ~at ~in m ~Huting maner a~ oil.

thrOW drown, r~, or ottw~e d~c~rge
thrown, run, drained, al~wed W seep ~ othe~ise di$c~rged in,o such waters ~). organic or i~rganic ~tter
t~t s~l ca~e or te~ to ca~e pollution of such waters accora: r~g to the determi~hon of the Depar~ent of
Ecolo~’, ~ pro~’ided for in t~ c~ter.
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C~�: A~c]� 50. S~g¢ of Raw Maz~d~s ~d ~sh~ P~u~; A~c]c ~9, Storag~ or ~mab]� ~d
C~fible Liquids; ~d A~cle 80. S~rage ~bi~ for H~do~ Mater,s.

¯ S~o~ge of h~ous ma~efi~s ~ui~s
~a~ for each imm ~ each cl~sification of ~ous ma~e~. Any h~ous matcfi~ wi~ multiple

¯ ~able fi~sh~ p~u~ md ~mbu~ib]e liquids may ~ :o~d imide ~e mmufacm~ng bulldog ~ long
~ ~ey ~ stood in a ~m ~pant~ from ~e p~ssing
mu~ ~ able to bum for ~o ~u~ ~fo~ a ~le ~ ~ugh ~ w~).

Con~ner ~ ~ stooge ~e~ ~ to ~ pm:ec~d aga~t ~as~ by fcnc~g or o~er ~n~] m~r~.
~e ~a is w ~ kep[ ~e of we~s. debts. ~d o~er ~mb~ible mate~s.

~e s~nge ~a is to ~ ~d~ ~o diven spiUs away from ~dings or it shall ~ su~ded by a 6-in~ ~.
Ira cu~ is u~d, adr~n wi~ a ~sifive ~nuol v~ve ~ ~ p~vid~ for d~ning of a~ulatiom ofr~n
water or sp~ls.

Combustible me~h~di~ ou~ide ol buildings sha~ ~. ~ SlO~ or display~ u~er sp~,.:~d ~ves,
c~opies, or o~cr p~jecfio~ or ove~gs of buildings w~ch a~ prelected by automatic spd~¢~. Such
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merchandise shall not be stored or displayed within ten feet of an exit doorway.

¯ The storage of Class ] and Class ]] liquids in aboveground tanks outside of buildings is prohibited within the
limits established by law as the limits of districts in which such storage is prohibited, DisPels for wldch the
prohibition applies includes a~as zoned as other than L] (’Light lnduswial) and GC
defined in the City of Bellevu~ Land Use Code and d~ignated on the Ciqt’s official zoni~ map.

¯ An operator or other trained personnel sh~ be in auendanc~ at all times while ¯ tank vehicle
discharging.

¯
The arc¯ surro""tdlng a tank or group of ta.’~ks shall be provided with drainage or shal] be diked to prevent an
acciden~ discharge of liquid from endangering adjacent tanks, adjoiRing property or Raching water.rays.

¯ The area within the dikes shall be doped not less than l percent towards an impoundittg basin or an approved
means of disposal,

¯ The volume of the diked area shall not be less than 100 percent of the volume of the largest tank.

¯
£)rains shall be installed to remove excess wazr from the diked area. Th~ drains shall not discharge to natural
watercourses, public sewers or drainage channe]s urdess a valve, operable from outside the dike, the

preventsrelease of flammable or combustible liquids.

¯ Provision shall be made during loading and urdoadlng to prevent liquids from entering drainage systems,
public sewers, or ttamra] waterways. Connections to such systems by which liquids might ettter sh~ have
separztor boxes.

Seaffle.Klng County Health Department Container Requirement.

Rules and Regulations No. 8 of the Mirdrnm. Fancaonal Standard~ for Sol~d Wa3te Handling specify the
characteristics of containers to insure their integrity, Th~ Me states:

Reusable containers, except for detachable containers, shall be." rigid and durable: corrosion resistant;
nonabsorbent and water tight; rodent.proof and easily clear, able; equipped with a closefitting cover;
su[table for handling with no sharp edges or other hazardous conditions... (Part IV, Section I.B)

Detachable containers are reusable containers that are mechanically loaded or handled such as a dumpster or drop

Detachable containers shall be durable, corrosion-resistant, nonabsorbent, nonleaking and having either
a solid cover or screen cover to prevent littering. (Parl IV, Section i

All wastewater frorn cotuainer cleaning shall be tfi’sposed ~o a ~anitary sewer unless otherwise authorized
by the health officer. (Pan IV, Section I.B)

A 11 persons collecting or transporting solid wastes shall avoid littering, or the creation of other nuisances
at the loading point... (Pan IV, Section I.C)

...solid waste shall be moved in such a manner that the ~ontents will not fall. leak in quantities to cause a
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Aquatic Habitat -- A place in, on. or near water where organisms ~e normally found.

- BMP (Best Management Practices) ~ A general name given to a variety of methods for aonttolling nonpoint
sourc~ pollution.

Carcinogenlc-- A cancer-causing subsmm:e.

_ CERCLA (Comprehensive Environmental Response Compensation and Liability Act) -- A federal
regulation, commonly caUed Superfund, created to remedy hazardous waste problems.

Constructed Wetland -- A wetland constructed by creatng ponded areas and either planting aquatic plants or
alJowing them to colonize naruratly, usualJy m perform water tw~t~ent and flood control

Contaminant -- A substance that is not namraUy present in the environment or is present in amounts that can, in
sufficient concentration, affect the environment.

Degradation -- Being lowered in value, quality, etc.

~ Detention Pond (Vault) ~ A constructed pond (or vault) that temporarily stores storm water runoff and releases
- it at controlled rat~$.

Dissolved Oxygen ~ Oxygen which is present (di.~olved) in water and available for use by fish and other aquatic
animals. If the amount of dissolved oxygen in the water is too low, the aquatic animals will suffocate.

Diversion Channels ~ Waterways that collect storm water runoff and divert it away from an lu~a of concern.
For example, channels can divert storm water around exposed soils which would erode or around a source of
pollution which would otherwise he washed into the drainage system.

Drainage Basin -- See Watershed.

Drainage System ~ See Storm Drainage System.

Ecosystem (’Ecological System) ~ A community of living t~ngs interacting with one another and with their
physical environment, such as a rain forest, pond, or estuary. Damage to any part may affect the whole.

EPA (Environmental Protection Agency)~ A federal agency with authority for enacting and enforcing many
environmental laws.

Erosion -- The wearing away of the land surface by running water, wind, ice, or other geologica] processes.

Filter Fabric Fence m A fencc constructed of a small-mesh textile that ~ows storm water runoff to pass Ou~ugh
_ ,vhile trapping sediment~.

Ground Water m Underground watcr supplieS, also called aquifers.

C- 1                                     ,~,~,,~,, c
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Ri~rbn Corridor-- A s~ (ei~r in~i~t or year-~) ~d ~ lo~r ~d up~r ~ i~l~ing
~iat~ vegetation w~ s~b~i~s ~ ~s ~ m~n~ habi~L

Riprap-- A facing layer or ~ote~ive mo~ of sm~s pla~ to p~vent erosion or sloughing of a ~
or

Sal~nid -- ~y ~ of fish :n ~ s~on or ~ut f~y.

~ni~ ~er System ~ A ~o~ of pi~s for ~ng ~wagc W a ~ f~ity.

SARA (Su~rrund A~ndment and R~uthori~t~n Act)~ A ~~ of~ ~

~di~nt -- P~icl~ ~m ~, ~il, or ~olo~

SSWU (Storm and Surface Water Utility) -- A Bc~cvue u~li~ ~at m~agcs ~ Ciw’s sm~ ~d su~a~ wa~r
sys~m to m~nmin a hydmlo~c b~, ~cnt prepay d~agc, ~ pmt~t water qu~ity.

Sto~ ~er -- ~e Sto~ Dm~ Symm.

Sto~ Drainage System -- A ~o~ of pi~s ~d c~els for ca~ing sto~ ~ ~a~ wmen (~t
domestic, i~us~, ~ ~mc~i~ w~e watch) to su~a~ wa~r ~i~ such ~ ~s ~ I~.

Sto~ Water Runoff-- ~ipim~on ex~ss ~at is ~t ~m~ on ~ vegetation or s~ ~p~om ~ is
~t 1o~ by i~ltmtion, ~ ~�~by ~ ~Hc~ on ~ ~ ~ ~ off.

Strum Corridor-- ~ gi~ ~r.

Su~ace Roughening ~ ~y pmc~cc ~at provides for mug~r, mo~ ~cablc ~es ~at will slow
vel~ity ~d ~uce erosion ~nfi~. ~mus pav~cnu, g~, ~d gnvel d~veways a~ exmpl~.

Su~ace Runoff-- ~ Sm~ Wmr

Swales-- A ~s li~ ditch. Mo~ ~ifi~ly, a ~m~ or ~tm~ wate~ay (usury broad ~ s~ow
~ve~ wi~ erosion ~sis~t g~s) u~ ~ ~nvey ~ ~ff.

TSD ~rutment, Storage and Dis~l Facility) ~ A facility ~iu~ by ~ ~pa~cnt of ~low or
EPA to sto~, ~at, or dis~ of ~ous w~.

Urban Runoff-- Sto~ wa~r ~at ~s ~ugh ~d out of dcvclo~ ~a to a ~ or o~er ~y of water.
(S~ Sto~ Wmcr g~ff.)

Water Pollutants ~ Subsets which c~ ~nder water h~l to ~ple, fish, or wildlife or im~ir
or o~er ~fici~ u~s of water.

Watershed -- A geo~ic ~a wi~in which ~ su~a~ water drains into a pa~c~ ~y of wmer.

WDOE (Washin~on State Depa~ment or ~olo~., al~ referred to as Ecolo~’) -- A state agency ~at
~d enfo~cs envi~cnt~ laws.
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Wetland -- Lands wheR groundwater is usury at or
water for ~ or p~ of~ y~. We~ ~ ~r defi~ as l~s w~ ~ s~m~on wi~ wa~r is ~
domi~t f~mr for d=~e~i~ng
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EXECUTIVE SUMMARY                                       L

This report summarizes and evaluates Best Management Practices (BMPs) that are
potentially appropriate for Retail Gasoline Outlets (RGOs). This report also summarizes and

evaluates several studies that characterized the chemical quality of storm water runoff from

E.GOs. These prior studies are important because they provide a basis for evaluating and

2recommending appropriate BMPs for EGO applications.

Based on the results of several storm water studies, it does not appear that the water

quality of storm water tuner from properly operated and maintained EGOs is appreciably

different than water quality from a number of other sources, including parking lots and roads.

Additionally, in most cases, the mean concentrations of’oil and grease, total suspended solids, and

chemical oxygen demand are below the N’PDES storm water permit limitations established by

several states for vehicle-related activities.
,l

Properly operated and maintained ROOs may currently be implementing a variety of

BMPs to reduce storm water contaminant concentrations. Two basic categories of BMPs are
2presented in this paper. The first category consists of practical pollution prevention measures.

L
These are the basic, common operational practices and relatively simple facility modifications that

are effective in preventing storm water pollution. The second category consists of storm water

treatment BMPs. These include structural controls that involve installation of equipment to

reduce contaminant concentrations in storm water runol~.

Practical pollution prevention measures are appropriate for RGOs because they are simple,
cost effective, and protective of storm water quality. In contrast, the storm water treatment                b

BMPs are less appropriate for RGOs because they are ineffective or unproven for treatment of

low contaminant concentrations and are relatively expensive to install and maintain.

iv                                         t
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STORM WATER BEST MANAGEMENT PRACTICES

LFOR RETAIL GASOLINE OUTLETS

SECTION 1.0 - INTRODUCTION

I.I General

Storm water Best Management Practices (BMPs) are practices used to prevent or reduce

the pollution of surface waters caused by storm water runoff. This report summarizes and

evaluates BMPs that are potentially appropriate for Ketail Gasoline Outlets (RGOs). This report

also summarizes and evaluates several studies that characterized the chemical quality of storm

water runoff.from RGOs. These prior studies are important because they provide a basis for

evaluating and recommending appropriate BMPs for RGO applications.

The Western States Petroleum Association (WSPA) commissioned this study in response

to existing and anticipated regulation of storm water discharges from RGOs. In some cases,

municipal ordinances require owners and operators of RGOs to implement BMPs that may not

have beneficial effects on storm water quality. Additionally, the required BMPs may not be

consistent between municipalities, causing compliance difficulties for RGO owners and operators.

The information in this report is based on a variety of sources, including an extensive literature

search and review; discussions with numerous researchers regarding on-going and unpublished

studies; a review of’local, state, and federal regulations; and a review of storm water BMPs

currently utilized by WSPA members.

1.2 Background

In 1972, the Federal Water Pollution Contro! Act (also known as the Clean Water Act, or

CWA) was amended to provide that any discharge of pollutants t?om a point source to waters of

the United States is effectively prohibited unless it is in compliance with ~. :~ational Pollutant

Discharge Elimination Systen- ,’~rPDES) permit. Although this technically prohibits discharge of

pollutants in storm water, the focus at that time was on the bigger problems of’industrial waste
and sewage treatment.
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OAs more significant sources of’water pollution were brought under control, the impact of            L

pollutants in storm water began to receive greater attention. Water quality studies conducted in

the ]970s and ] 980s identified urban runoff’as a diffuse, or nonpoint, source of pollution. In

response to these studies, the 1987 amendments to the Water Quality Act added Section 402(p).

This section established a comprehensive, two-phased approach for the U.S. Environmental

Protection Agency (SPA) to follow in addressing storm water discharges. Five types of’storm

2water discharges are covered under the Phase I program. Dischargers within these five

categories, listed below, were required to obtain permit coverage before October l, 1992:

a. A discharge for which a permit has been issued prior to Febru~y 4, 1987.
b. A discharge associated with industrial activities.
c. A discharge from a municipal separate storm sewer system serving a population of’

250,000 or more.
d.    A discharge from a municipal separate storm sewer system serving a population of

I00,000 or more, but less than 250,000.
e. A storm water discharge determined by the EPA Administrator or the State to contribute

to a violation of a water quality standard or to be a significant contributor of pollutants to

2
the Waters of’the United States.

Storm water discharges from commercial facilities, such as RGOs and parking lots               ¯

associated with other commercial operations, are not included under the Phase I regulations.

However, Phase II regulations now being promulgated are expected to increase the number ~nd

type of’dischargers required to obtain N’PDES permit coverage for storm water discharges. EPA,

in a draft Phase II report to Congress (SPA, 1993), identified several business categories that are

not currently regulated by NQDES permits but are proposed for regulation in Phase If.

Automotive service facilities, including RGOs, are included on EPA’s list of potential Phase II

p~’n~.

In addition to potential regulation under state and federal programs, RGOs are likely to be

regulated by local municipalities. Municipalities, as part of their mandated storm water

management programs, are required to monitor and control pollutants in storm water discharges

from their municipal storm drainage systems. Methods of’control may include regulating storm

water discharges from facilities, including RGOs, that are identified by municipalities as

contributors of pollutants to the municipal storm drain system.
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O1.3 Water Quality of Storm Water Discharges from RGOs

L
To evaluate the BMPs appropriate for use at RGOs. it is necessary to develop an

understanding of the types and concentrations of chemicals typically found in storm water runoff’

from RGOs. For this reason, summaries of three recent studies that characterized the water

quality of storm water discharges from RGOs are included in this report. These studies are

2described in the following subsections.

1.3.1 WSPA/API RGO AND COMMERCIAL PARKING LOT STUDY

A WSPA/API storm water runoff.study (WSPAIAPI, 1994) was conducted on six ret~

gasoline outlets (RGOs) and four commercial parking lots. The objective of the study was to
characterize simulated storm water runoff from RGOs and compare the results with simulated

runoff from commercial parking lots and published urban "background" values. The analytica~

results from this study are presented in Table I.

The WSPA/API study was conducted on gGOs that were "normally operated and

maintained." For the purposes of that study, "normally Operated and maintained" signifies that the

gGOs utilize Best Management Practices (BMJ)s) to minimize the buildup of potential storm

water contaminants on exposed areas. These BMPs include regular sweeping of exposed areas,

regular site inspections, and standardized spill response procedures. All of the RGOs were high-

volume retailers, and three conducted on-site vehicle maintenance or repair services.

The study demonstrates that for the constituents analyzed, median event mean

concentrations (EMCs) of chemicals in storm water runoff from normally operated and

maintained RGOs are no higher than those in runoff from commercial parking lots. Additionally,

median EMCs of total suspended solids, Copper, lead, and zinc in runoff from RGOs and parking

lots are no higher than background levels present in urban runoffas established by the National

Urban RunoffProgram (NURP). Furthermore, for the constituents analyzed, no significant

differences were found between median EMCs of runoff from RGO pump islands and driveways.

These results indicate that fueiing activities at normally operated and maintained RGOs do not

contribute significant additional concentrations of chemical constituents to storm water runo~..
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1.3.2 DISCRETE LAND USE TYPES STUDY

Another recent study (Shepp, 1995) investigated the petroleum hydrocarbons and general

water quality characteristics associated with four discrete land uses in the Washington D.C.

Metropolitan Area. The monitored sites included a parking lot where cars typically ~’e parked for

relatively long periods; a parking lot for a commercial convenience store, where short.term

parking occurs; a street; and an P~GO. Details were not provided regarding the throughput or

BM:Ps used at the RGO monitored for the study, however; the station is described as a "gas and

go" style facility, providing no automotive service or maintenance. Samples were collected from

26 storm events for the longer-term parking lot, ]4 storm events for the short-term parking lot, 9

storm events for the street, and 13 storm events for the RGO. The mean results, which are

summ=’Lzed in Table 2, indicate that the mean hydrocarbon concentration in runoff from the
convenience commercial store is substantially higher than the closely grouped mean values for the

RGO, longer term parking lot, and street. Similar results were reported for the majority of the

other parameters measured.

1.3.3 ACTION PLAN DEMONSTRATION PROJECT

Sacramento County’s Action Plan Demonstration Project (Uribe and Associates, 1994)

characterized storm water runoff from RGOs and evaluated the use of mobile high-pressure

washing as a BMP. The report presents the analytical results of storm water samples collected

over two consecutive wet seasons from three RGOs in Sacramento County.

The Sacramento County project selected high-volume (more than 200,000 gallons per

month), self-service RGOs with convenience markets and without automobile repair service bays

for the study.

The initial analy~..,~al program for the collected samples included analyses for oil and

grease, total suspended solids, metals (13 EPA priority pollutant metals plus aluminum and iron),

polycyclic aromatic hydrocarbons (PAHs), and petroleum hydrocarbons. However, some ofth:

metals, petroleum hydroca.-bonz, and P s.Hs were consistently not detected in samples collected

from the first three storm events. On the basis of these results, the following parameters were

selected for the remainder of the study:

R0059059



¯ oil and grease

¯ total suspended solids

¯ heavy metals (cadmium, chromium, copper, lead, and zinc)

The analytical results from the study are presented in Table 3. The results of the study

indicated that regular h~gh-pressure washing of pavement surfaces at EGOs actually caused an

increase in the concentrations of certain pollutants in storm water discharges.

1.4 Evaluation of RGO Storm Water Runoff.Studies

The results of the three RGO storm water runoff studies described in the preceding

subsections are summarized in Table 4. For comparison, Table 4 also presents the el~luent

limitations contained within draft or final NPDES storm water permits from several states that

have promulgated effluent limitations for industrial facilities engaged in vehicle-related activities.

AJso presented are the mean concentrations for residential and commercial land uses from NU]~

(1983), a comprehensive study conducted from 1978 through 1983 with funding and guidance

provided by EPA. The results of NU]~ provide insight on what can be considered background

levels for urban runot~.

As summarized in Table 4, the mean concentrations oftotal suspended solids, lead,

copper, and zinc in runotT f’rom R.GOs are generally below the background levels established by

the results of NUll. Additional]),, in most cases, the mean concentrations ofoi] and grea~e, tOtal

suspended solids, and chemical oxygen demand are below the limitations established for a number

oI’NPDES permits, including storm ware.- 0ischarge limitations established for transportation-

related industrial facilities located in Missouri, AJabama, Oregon, and Eouisiana. On this basis, it

appears that the concentrations of’ chemical constituents in storm water discharges from properly

operated and maintained RGOs are below background concentrations and are generally below

levels that require additional controls or treatment, as established by the efz]uent limitations

cieveloped for storm water discharges fi ~n sites where vehicle fueling, nzaintenance, and repair

occlJr.
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However, it should be noted that the preceding conclusions are based on the mean

Lconcentrations from samples collected from a total o£ten RGOs. The analytical results for

individual RGOs and storm events are variable, as would be expected based on typical variability

in RGO age, construction, throughput, and management practices. The variability in m~iytic~

results for oil and grease and total suspended solids is illustrated on the histograms presented as

’ 2Figure ]. In some cases, the results exceed the background concentrations established by NU’R.P

and/or the effluent ]in, rations developed for vehicle-related sites. The variability in analytical

results shown on this figure suggests that there may be cases where concentrations of’speci~c

chemical constituents in storm water discharges 6"om RGOs are above levels where additional

controls may be required. However, the histograms also indicate that the majority of the results

are be]ow concentrations where additional controls may be required, suggesting that, in most

cases, the ]3M:Ps implemented at properly operated and maintained RGOs are effective end
su~cient for preventing storm water pollution.                                                 2

6
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Figure 1 - Histograms of Mean Results for Oil & Grease and Total Suspended Solidsfrom Three Recent Studies Characterizing Storm VVater Runoff from RGOs
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SECTION 2.0 - BEST MANAGEMENT PRACTICES FOR RGOs

w’oMwrA,x

L

2.1 General

As described in Section 1.4 of this report, storm water discharges from RGOs contain

2concentrations of oil and grease, total suspended solids, heavy metals, and other constituents.

Although the concentrations of these constituents from properly operated and maintained RGOs

are often no higher than from other land uses, such as parking lots and streets, there may be a

requirement to minimize pollutant loading of storm water through implementation of BMPs.

Two basic categories of BMPs are described in this repon. The first category consists of
practical pollution prevention measures. These are the basic, everyday operational practices and

relatively simple facility modifications that are effective in preventing storm water pollution. The

second category consists of storm water treatment BMPs. These include structural controls that

usually involve installation of equipment to treat storm water. The storm water treatment BMPs
2described in this report are limited to on-site treatment devices applicable to relatively small sites

~. ~-~that lack the room necessary for traditional urban BMPs such as extended dry detention basins or

. w~ ponds.

The first category of BMPs, pollution prevention measures, are preferred over storm

water treatment BMPs because they are relatively simple and cost effective. The results of a

recent survey of several WSPA/API member companies, representing several thousand gGOs

across the western United States, indicated that the types of pollution prevention and source

control practices that are described in this report are already being used at many gGOs. This

approach for preventing pollution is endorsed by EPA as one of the best means of pollution

control. In fact, the Pollution Prevention Act of 1990 set forth a national policy that:

"...pollution’ should be prevented or reduced at the source whenever

feasible; pollution that cannot be prevented should be recycled in an

environmentally safe manner, whenever feasible; pollution that cannot be

prevented or recycled should be treated in an environmentally safe manner

whenever feasible; and disposal or other release into the environment

should employed only as a last resort and should be conducted in an
environmentally safe manner."
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The second category of]ilV[Ps are storm water treatment measures. Storm water
treatment may require a fairly significant capital outlay, along with operational and maintenance

expenses, and may not result in an appreciable improvement in storm water quality. Treatment

of storm water discharges from RGOs is problematic for two reasons. First, as characterized in

" Section 1.4 of this report, storm water discharges from RGOs typically carry relzziveh/low
~ concentrations ofcontarninants. The e~ciency and removal rates for many structural ]iMPs at

¯; such low inf]uent concentrations are questionable. Second, storms are often short-duration

events with relatively high intensities. It is often difficult to efectively treat the nece~zry

t amount of rainf’all that discharges from a ]00 percent impervious RGO without storing a large

volume of water. Creating on-she storage for the necessary volume of storm water runoff often
I is the most costly item in the overall ]i]V[P system (]jell & Nguyen, ]995). Neverthe~e~.!
~ structural ]i]V[Ps may be required for sites where it has been demonstrated that operation~

practices are not suffcient to control pollutants. In addition, some municipalities require the

installation of structural ]iM~Ps for new developments or significant remodels. The specifc

requirements vary greatly between jurisdictions, and it is recommended that owners and

operators conta.,:t individual municipalities for specific requirements.

A description of practical pollution prevention measures and storm water treatment

]i]~Ps are described in the following sections.

2.2 Practical Pollution Prevention l~easures Suitable for RGO~

The following are proactive practical pollution prevention measures that can be elective
t’or all RGOs. The intent of’these pollution prevention measures is to control pollutants to the

extent that the treatment of storm water is unnecessary. A summary of’these practical po!]ution

prevention measures is presented in Table 5.
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2.2.1 USING SPIJ.,L CONTAINMENT & OVERFILL PREVENTION EQUIPMENT

Using spill and overfill equipment for Underground Storage Tanks (USTs) c~n effectively
reduce fuel spills during UST filling activities. Federal regulations have made installation of spill

\              and overfill equipment mandatory for all RGO USTs installed after December 1988. For RGO

USTs installed prior to December 1988, federal regulations will not require spill and overfill

equipment until 1998; however, local and/or state regulations may require earlier installation. In

addition, fuel pump shut-offs, including automatic shut-offs at each pump and a manual shut-off

: inside the building, are effective for preventing or minimizing the size of spills.

i Proper maintenance of the spill containment equipment is required to ensure properJ

.i product delivery. The required maintenance includes regular removal of accumulated debris,

, water, and product.

¯ 2.2.2 POSTING SIGNS WARNING AGAINST "TOPPING OFF"

"Topping oIT’ fuel tanks during fueling can lead to spills, which can potentially �ontn’bute

hydrocarbon pollutants to storm water runoff Posting high visibility signs, warning against

"topping of~’ can be effective for minimizing these types of spills.

2.2.3 USING "HOLD OPEN" LATCHES ON DISPENSER NOZZLES

Proper use o~"hold open" latches on dispenser nozzles can facilitate automated gasoline

fueling and can minimize spills caused by improper fueling methods, including use of fixed

objects such as gas caps, wallets, pieces of’wood, etc., to keep dispenser latches open. It should

be noted that "hold open" latches may not be allowed by local fire departments a~d may increase

the potential for spills caused by customer drive-of1"s unless used in conjunction with break-away

hoses.

IO
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2.2.4 PROVIDING CANOPIES AND USE OF CONCRETE FOR FUELING AREAS

Providing canopies over fueling areas can reduce storm water pollution caused by dL,~ct

precipitation onto fueling areas. However, canopies may not be necessary for ROOs with

effective good housekeeping and spill response procedures.

Portland Cement Concrete (PCC) can be used instead of asphaltic concrete in fu~l areas.

This is advantageous because asphalt soaks up fuel, or can be slowly dissolved by fuel, engine

fluids, and other organic liquids. Over time, the asphalt itself can become a source of storm

water pollutants.

2.2.5 AVOIDING STORM WATER RUNON

RGOs should be graded to prevent storm water runon to fuel islands and outdoor

maintenance areas. Runon can also be prevented by installing berms, curbs, or valley gutters to

redirect the runoff. It is also possible to redirect roof gutter downspouts so that they drain away

~om the fueling and maintenance areas.

2.2.6 MAINTENANCE PROCEDURES FOR EXISTING OIL & GREASE

SEPARATORS AND OTHER TREATMENT BMPS

Any structural BMP, including oil and grease separators, drainage sumps, and catch

basins, should be maintained regularly. This reduces the potential for re-suspension and

transport of settled particulates, which can be a source of storm water pollutants. Proper

maintenance of oil/grit separators includes periodic sediment clean out.

2.2.7 AVOIDING RGO WASH DOWNS

As described in Section 1.3.3 of this report, a study to evaluate the use of high-pressure

washing as a storm water BMP was conducted for Sacramento Couaty (Uribe and Associates,

1994). The results of the study indicated that regular high-pressure and high-temperature
-

washing of pavement surfaces at RGOs can actually cause an increase in the concen~ations of

II
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Ocertain pollutants in storm water discharges. In addition, discharges to the street or storm drain

Lsystem that result from RGO washdowns is prohibited by many municipalities. As an alternative,

£uei dispensers should be regularly cleaned using a damp cloth or mop. Mop water should be

discharged to a mop sink connected to the sanitary sewer. However, check with your local

sewer authority regarding permitting or other requirements for mop water discharges to the

2.2.8 SWEEPING EXPOSED AREAS

P, egular sweeping of’exposed areas, using hand brooms and/or vacuums, can be an

elective storm water BMP. Sweeping may be most effective when conducted immediately prior

to the wet season and forecasted rain events. Studies show that routine sweeping is elective in

reducing concentrations of’total suspended solids, particulate heavy metals, and hydrocarbons

bound to particulates. In addition, pollutant removal rates are shown to vary d~rectly with the

frequency of’sweeping. A street sweeping study in San Jose revealed approximate removal rates

of’ 50 percent t’or heavy metals and total suspended solids when streets were swept once or twice

a day (’/~v’PDC, ]992). However, a significant reduction to less them 5 percent removal was

observed when the frequency of sweeping dropped to once or twice a month (Pitt, 1979).

2.2.9 ELIMINATING NON-STORM WATER DISCHARGES AND ILLICIT

CONNECTIONS

Non-storm water discharges and illicit connections are potentially significant sources of

storm water pollution. A~ example of a non-storm water discharge is the wash water from                ~,~
vehicle or pavement washing that is discharged to the street or storm drain system. This type of’

discharge is prohibited by many municipalities. Examples of illicit connections are indoor drains

or sinks that discharge to the storm drain instead of the sewer system. These illicit connections

are also prohibited by most municipalities, and it is recommended that all EGOs be inspected to

con~rm that all illicit connections are eliminated.

12
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2.2.10 STANDARDIZING SPILL RESPONSE PLAN

A standardized spill response plan ensures that spills are promptly detected, contained as

necessary, and properly cleaned up. An effective plan provides a well-defined set of spill

response procedures and establishes a training program to educate all employees abeut the

procedures. Typical spill response teclmiques at RGOs include using shop rags for m~l spills

and using absorbent materials such as vermiculite, sawdust, or cat litter for larger ~!!~. In

addition, there are commercially available adsorbent materials that can be recycled. Used shop

rags should be stored in a closed bin for recycling by a cleaning service. Separate wet/d~y

vacuums also can be used for larger motor oil and antifreeze spills. Due to their potential

flammability, spilled gasoline, solvents, or other volatile liquids should be removed using

absorbent materials. Depending on the type of spill, the used absorbent materials may have to be

disposed of as a hazardous waste.

2.2.11 TRAINI2qG EMPLOYEES

Employee training is a key component of pollution prevention. Routine employee

training can take the form of distinct BMP training programs or incorporating BMP :raining into

existing employee ,~t’ety or other general training sessions. An effective training program

emphasizes routine employee observations of’product deliveries to USTs and frequent

inspections of self-serve fi~eling areas and other customer-related operations. RGOs with

maintenance an~or repair facilities should also emphasize routine employee shop inspection to

ensure that operations do not adversely impact storm water.

2.2.12 PROVIDING OVERHEAD COVERAGE OF VEHICLE MAINTENANL"E AND

m rAm

Conducting vehicle maintenance and repair activities under canopies or in,ide buildings

an effective pollution pr~vent,,~n me~sure. Overhead coverage includes use of temporary

permanent roofs, sheds, or inuoor facilities. Overhead coverage prevents direct storm water
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contact with the maintenance area, which can potentially contribute automotive waste fluids to              L

the storm water runoff.

2.2.13 PREVENTING DISCHARGES WHEN CHANGING FLUIDS

Preventing spills and other discharges in exposed maintenance and repair arett b an
2effective storm water BMP. A drip pan can be placed under a vehicle while disconnecting

hoses, unscrewing filters, or removing other parts to capture the automotive fluids. However, if

fluids are leaked onto exposed surfaces, proper spill response procedures should be performed,

as described in Section 2.2.9 of this report.

2.2.14 USING PARTS CLEANING STATIONS

Using a ~elf-contained parts cleaning station can prevent parts cleaning wash-off.from

contacting storm water. Parts cleaning wash-offcan contain cleaning solvents, along with oiJ

residues fi’om the pans. Drip pans, drain boards, and d .tying racks can be installed as pan of the

cleaning station for drainage of pans cleardng wash..o/Tinto appropriate recycling or disposal

equipment.

2.2.15 COLLECTING AND STORING FILTERS, WASTE O]].,, AND OTHER FLUIDS

Proper collection and storage of oil filters, waste oil, and other fluids such as transmission

fluid, degreasers, antifreeze, hydraulic fluid, and various cleaning solvents is an effective BMP.

In addition, recycling these materials can sign~t3cant]y reduce the disposal costs associated with

hazardous wastes. Many commercial recycling facilities pick up the wastes on site, but typically

accept only separated wastes. Unseparated wastes are harder to recycle, and therefore, increase

overa/] treatment costs. Used oil filters and fluids should be stored in covered drums. If’the

drums are stored in exposed areas, the drum exterior should be routinely checked for

contaminants and wiped clean, if necessary.

14
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¯ 2.3 Storm Water Treatment BMPs
L

]n the event that the practical pollution prevention measures described above are

determined to be insufficient, or in areas where additional controls are mandated, it may be

necessary to install storm water treatment devices. Descriptions of the available treatment

methods for RGO storm water runoff are provided in the following subsections. A summary of

these treatment BMPs are included in Table 5. The BlV[Ps described below are limited to those

that can be used in urban areas where almost 100 percent of the surface is covered with

structures or pavements, and where there is insufficient space available for relatively large

structural storm water quality management facilities such as extended dry detention or wet

ponds. The information presented is based on a review ofpublisbed and unpublished studies,

discussions with researchers with studies in progress, review of literature provided by

manufacturers, and discussions with personnel from numerous regulatory agencies. The

de’scriptions provide the approximate initial installation and yearly maintenance costs. Specific

design information is not included in this report; however, references that provide sufficient

design level information are cited and a list ofusefid references is attached to this report.

2.3.1 VEGETATIVE BUFFER AREAS

2.3.1.1 BMP Description

A vegetative buffer area (V’BA), also referred to as a biofiiter, is a nonstructural BIvIP

designed to remove paniculate pollutants by filtration through grass and infiltration through soil.

According to U.S. EPA (1991), a V’I3A is designed as a permanent, maintained strip of planted

or indigenous vegetation located between non-point sources of pollution and receiving water

bodies to remove or mitigate the effects of non-point source pollutants such as nutrients,

pesticides, sediments, and suspended solids. VBAs that are used as storm water conveyance

systems usually are called grass swa]es. A schematic of’a typical grass swale is presented as

Figure 2.
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swales are most effectively used on sites ~th a minimal amount of imperious cover, where peak:

discharge is less than 5 cubic feet per second (cfs) and velocities are less than 5 feet per second
L

(~s). For these reasons, VBAs may not be a practical on-site BMP for RGOs.

Because Y~As rdy on infiltration, fuel leaks or spills may potentially contan~n~te
subsurface soils and, in some cases, groundwater. Even if discharges from leaks ~nd spills can be

1avoided, metals and other contaminants may accumulate in the subsoils. As with lhe

infiltration BM]~s, there may be waste discharge permitting requirements for VBA~ (O,.,~ap 2
Dresser & McKee et. al., 1992).

2.3.1.! Range of Costs

According to MWCOG (1992), construction costs for a typical grass swale n~y amge
from $5 to $15 per linear foot, depending on the swale dimensions, grass type, and other possible
characteristics. Maintenance costs for swales are estimated to be Ezirly low. Typical

maintenance includes replacement of non-vegetated areas, periodic sediment removal, routine

inspections, mov,~ng, watering, and chemical applications.

2.3.2 POROUS PAVEMENT

2.3,2.1 BMP Description

Porous pavements use infiltration to control storm water runoff This BMP is appficable

as a substitute for conventional asphalt pavement on parking areas and low-traffic-volume ro~ls,

provided that the grades, subsoil characteristics, and groundwater table conditions are suitsble

for such use. In general, the grades should be very gentle to fiat, the subsoil should have at least

moderate permeability (f~ 0.27 in/hr), and the depth to groundwater should be 2 to 4 feet (State

of Maryland Department of the Environment). As indicated on Figure 3, porous pavements

usually are layered systems, consisting of a porous asphalt surface overlying two layers of

aggregate base course. The upper base course layer is designed as a filter layer, and t~e lower

layer serves as a reservoir. A typical porous pavement asphaltic concrete mixture has

approximately 16 percent voids, ~s opposed to conventional asphaltic concrete, which has 3 to 5

percent voids (NVPDC, 1992). The design of the actual porous pavement system is a function

of several factors, including the load-bearing capacity of the subgrade, the expected tra.Cfic
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volume, and the storage capacity of’the reservoir course layer. In turn, the storage capacity of"

Lthe reservoir course layer is designed with respect to the depth to bedrock and the high water

table, design storm, design method, allowable detention time, and existing subsurface soil

infiltration rates. For sites with relatively pervious subgrade conditions, a porous pavement may

allow infiltration of" approximately 60 to 90 percent of’the storm water runo~ depending on the.
rainfall intensity, existing subsurface conditions, and the actual design method used (MWCOG,              2

18
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r~E QMATI=I I Xsystems surveyed in Maryland have partially or totally clogged within five years. For this reason,

pretreatment of storm water to remove particulates often is recommended. Other disadvantages

of porous pavements include the high level of required construction workmanship, the reduced

strength of the pavement system, and the necessity of frequent inspections and maintenance after

construction. Also, waste discharge permits may be required for infiltration BIrths, including

porous pavements (Camp Dresser &: McKee et. al., 1993).

2.3.2.3 Range of Costs

In general, a porous asphalt system may cost as much as 50 percent more than a

conventional asphalt section and the necessary materials may be all,cult to obtain in some

regions of the country. An average additional construction cost over conventional asphaltic

pavement was calculated by IVIWCOO (1987) for a l-acre porous pavement BIv~ parking lot,

using an 18-inch-thick reservoir course. The calculated construction cost was $75,054 greater

than the cost of’a conventional pavement section. This estimate did not include costs for initial

site testing or pretreatment structures. Routine maintenance of’porous pavements may constitute

one to two percent of’the initial construction costs (IVIWCOG, 1992).

2..~.3 ]2~’ILTRATION TRENCHES

2.3.3.1 B~"qd~ Description

An infiltration trench is a shallow excavation filled with a coarse stone medium to create

an underground reservoir. The infiltration trench is designed to collect, store, and slowly

exfiltrate storm runo~ relying on native subsurface biological, chemical, and physical pollutant

removal mechanisms for treatment. A schematic of’a typical infiltration trench is presented as

Figure 4. The depth of the trench typically ranges from 2 to I0 feet, and the stone medium

typically consists of washed aggregate with diameters of 1.5 to 3 inches (State of’Maryland

Department of’the Environment). Infiltration trenches are ordy suitable for sites with relatively

pe."meable subsurface conditions. It usually is recommended that an infiltration trench be

inst~ed at sites in conjunction with a pretreatment device (such as a filter strip, sump basin, or

oil/grit separate, r) to remove particulate matter.

19
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Sand Filter (6-12 feet Deep)
or Fabric F.quiva/ent

Kunoff F.x f’d~rs~m
" X~o~h.~.n~rurbed S~bsoils

ws~h a Mmunum fc of 0.5 incl~s/hou~

Figure 4 - Schematic of a Typical Infiltration Trench (MWCOG, 1987)

2.3.3.2 BMP Diseutaiom

Where conditions are suitable, an infiltration trench is an adaptable BMP that effectively

eliminates discharges containing soluble and particulate pollutants. However, as with other

infiltration systems, trenches are not intended to trap coarse sediments and pretreatment is often

necessary.

,~s with porous pavements, infiltration trenches are designed to allow rapid infiltration of

storm water into subsurface soils. For this reason, there is a potential for fuel leaks or spills to

contaminate subsurface soils and, in some cases, groundwater. RGOs that use infiltration

trenches should be provided with a drainage sump equipped with a shut-offvalve that can

contain spills prior to discharge into the infiltration trench. In addition, depending on the types

and concentrations of’contaminants in the storm water discharge, metals and other contaminants

may accumulate in the subsoils. There may also be waste discharge permitting requirements

associated with use of’infiltration trenches (Camp Dresser & McKee et. al., 1993).
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Several studies of existing infiltration trenches have revealed high failure rates. A study

by Galli (1992) indicated that less than half of the nearly 50 infiltration trenches surveyed were

working as designed. Another study indicated that less than one-third still functioned after five

years (Schueler, 1994). Failure ofin/~Itration trenches usually is the result of clogging, which can

be caused by a variety of factors, including inadequate pretreatment devices and/or an

unsatisfactory subsurface location (includin8 poor soil infiltration rates and close proximities to

bedrock and/or water table).

2.3.3.3 Range of Cosu

The construction cost of infiltration trenches is dependent on the excavation, stone 511,

filter cloth, and inlet and outlet pipe costs. Construction costs of trenches with storage volumes

ranging from 100 to I0,000 cubic feet range from $I,000 to $I0,000 (V~egand et. al., 1986).

Operation and maintenance costs for in~Itration trenches range from 5 to 15 percent of the

capital cost of the facility, with an average cost of 9 percent (NVPDC, 1992). Also, possible

replacement or rehabilitation of infiltration trenches may be required every ten years, and the cost

of this may be equal to the initial construction cost (MWCOG, 1992).

2.3.4 SEPARATORS

2.3.4.1 BMP Description

The terms oil/grit separator, oil/water separator, oil and grease trap, and water quality

inJet are often used interchangeably to describe treatment devices commonly installed to remove

separate-phase hydrocarbons and, in some cases, sediment from storm water runo~ These
devices are adaptations of the American Petroleum Institute (API) separator. A schematic of a

separator is presented as Figure 5. The separator usually is a long basin with multiple chambers

or vaults, typically installed below grade. The devices can be fairly easily fitted into an existing

drainage system. The separator is designed to slow water flow which promotes settling of

particulates and stratifies the flow to enhance phase separation. In this manner, the heavier

particulates settle out, and the oil and grease rise for removal and disposal.

Another type of separator, called the coalescing plate interceptor (CPI) separator has a
more advanced design. The CPI separator contains closely spaced plates, which enhance
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0removaJ efficiencies. These are common for treating oil-beating industrial w~stewater, but,

Lbecause they are typically designed to treat low flow rates with relatively high concentrations of

oil, they are not typically used for treating storm water. A CP[ separator generally achieves a

greater removal efficiency than an API-type separator, but is more costly to purchase and

operate.

~S~ormwa~er In]et Pipe                                                                                            2

Figure 5. Schematic ors Typical Oil/Grit Separator (’N~PD~, 1992)

2.3.4.2 BMP Discussion

Although separators are commonly used, and are required in certain municipalities, recent

research suggests that they are not appropriate as a storm water BMP. Separators ate fairly

costly to install and maJntaln, and most designs do not operate effectively with the low oil and

grease concentrations typically found in properly operated a~d maintained RGOs. These devices

are moderately effective for removing coarse-grained particulates along with hydrocarbons

adsorbed onto particulates, but are typically not effective for removing fine-grained particulates

or dissolved contaminants (NVPDC, 1992; MWCOG, 1987).

One sign;ficant problem with the use of separators as a sto,’rn water BMP is that the

devices a,-e typically designed as on-line systems with limited storage capabihties. This results in

short detention times, which can cause significant re-suspension and discharge of ~.ollutants. The
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O?qonhern Virginia BlVfP Handbook (1992) states that the average detention time of,,

Lconventional oil/grease separator system is barely more than one hour. Galli (1992) also

demoastrated that the detention time within separators frequently is less than 30 minutes during

storms. According to the California BMP Manual (Camp Dresser & McKee et. al., 1993), to

provide the detention times necessary to effectively treat the majority of’runoff.resulting f~om a
moderate storm event at a 1/2 acre paved site, a separator 57 fe~t long is required.                       2

Alternative system designs treat the runoff only from the first approximate 0.06 to 0.12

inch ofrunoffand bypass the remainder for direct discharge. Although this. methodology is

somewhat effective in reducing the re-suspension of pollutants, it is ineffective for treating the

volume of storm water customarily recommended or required. In Virginia, the Water Quality

Volume (WQV), which is the minimum quantity of storm water that must be treated, is 0.5 inch.

To store and effectively treat the volume of storm water that would result from this amount of

rainfall, the separators would have to be significantly larger than those currently used at most

sitea.

In addition to alternative designs that bypass peak storm water discharges, several
2

vendors currently offer innovative alternate designs that appear to significantly reduce the ..~
potential for re-suspension. However, these devices still rely on phase separation for removal of

oil and grease, and have not been demonstrated effective for reducing the relatively low oil and
grease concentrations typical of’P.GOs.

Maintenance is another factor that should be considered when evaluating separators. To          ’

function as designed, these devices require regular and frequent clean-out of’trapped sediments
to minimize re-suspension. The standing pool of water contained within tl~e first chamber, along

with the floating oil, must be periodically pumped out and replaced with clean water. Some

commercial oil recyclers may accept this material for recycling; otherwise, it must be handled as

hazardous waste. The maintenance requirements for separators have been termed the "Achilles

heel" of existing separator technology. One study conducted in Maryland (Schueler, 1993)

found not a single separator system out of’more than 100 inspected that had ever been

maintained. According to Schueler (1994), this poor track record is the result of several factors,

including: a lack of outside companies that perform the required maintenance; a lack of

enforcement by regulators; the expense associated with maintenance; and the actual ol perceived              -
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Otoxicity of the trapped sediments, resulting in limited options for safe and economical sediment

disposal. L

2-1.4.3 I~nge of Costs

The purchase and installation costs for a standard API-type system ranges From

approximately $5,000 to $15,000 depending on the size and location of the facility (’NVPDC,

1992). In general, separator systems are costly on a runoff volume treated basis, aver~ging three

to four tL, nes the unit cost of’other BM~Ps such as trenches or sand filters (]VfWCOG, 1992).

Maintenance costs are estimated to range From $1,000 to $2,000 per site each year (Schueler,

2-1.S SAND FILTERS

2-1,S.! BM’P Description

Sand filters are a type of’structural BM~P that relies on sedimentation and sand filtration

to remove total suspended solids, hydrocarbons, and heavy metals. Sand filter technology is

rapidly advancing, and a number of sand filter designs are currently available. A schematic of

one design, the D.C. Sand Filter, is presented as Figure 6. The D.C. Sand Filter is a three-

chamber gravity-flow system. The first chamber and a portion of the second chamber contain a

permanent pool, which traps grit and floating material, including oil and grease. The remaining

portion of the second chamber contains a 24-inch-thick sand filter underlain by a layer of Elter

fabric, gravel, and collector pipes. Storm water entering the structure causes the pool to rise and

overflow onto the filter. The water percolates through the sand and into the underdraln system.

The water then enters a clearwell and is discharged through a connector pipe. Depending on the

depth of’the sand filter installation and the elevation of’the street, storm drain, or other

conveyance, it may be necessary to use a sump pump to discharge the treated storm water.

The D.¢. Sand Filter is designed as an off-line system that treats only the initial discharge

or water quality volume (WQV) from a storm event. The WQV typically used is the volume of

runoffFrom the first 0.5 inch of’rainfall. For a l/2-acre, entirely impervious RGO, the WQV is

approximately 900 cubic feet ot’~’ater. A flow splitter is normally used to divert the remainder

of’the disch~ge for direct discharge. The ~,’QV must be stored until it can be processed through
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Othe sand filter. To store’and treat this volume of’storm water, the underground vault needs to be

Ll0 feet deep, l0 feet wide, and 23.5 feet long (City of Alexandria).

StruczuraJ Concrete Vauh~.
Designed for Load and Soil\

Conditions\
2

6" PVC
Drain vi~ Gaze Valve

Chamber

6" Peal’orated PVC Collector

2’ Sa~d Filter B~,~veen Geotechni~:al

2Firn 1/2" of - Inspection Well/Clezaout Pil~ withRunoff (WQv~ Waterproof Up (.~
from

Flow Separator Sediment Chamber with -"’,
Water Seal m Trap HydroczPOom

Figure 6 - Schematic of a D.C. Sand F’dter (City of Alexandri~ 1995)

A schematic of another type of’sand filter, the Delaware Sand Filter, is presented as

Figure 7. Tl~s filter consists of two parallel chambers connected by closely spaced notches in

the top of the connecting wall. The filter is normally installed in-line. The first chamber is a

sedimentation chamber with a permanent pool. Storm water flows into the first chamber through

steel grates that cover the top of’the chamber. As storm water enters the system, the permanent

pool overflows through the weir notches into the second chamber, which contains an 18-inch-

thick sand filter. The storm water percolates through the filter and is discharged through a filter

fabric-covered grate located at the downhill end of the filter chamber. In some cases, a gravel

bed and collector pipe are placed below the sand filter. The Delaware Sand Filter is designed to

accept discharge until it has reached the capacity of the sedimentation chamber. The remaining

storm water volume overflows and is discharged without treatment.
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mobile ~d to~c t~ p~i~late me~s. ~e ~dies do indi~te t~t ~d filte~ ~ di~ge
~trate ~d tot~ dis~lv~ ~lids, resulting in e~uent concentrations ofthe~ con~m~ts t~
~e a~ly ~gher th~ i~uent concentrations. The net incr~ in nitrate conc~t~tio~
~ggests that nitfifi~tion may ~ ~mng in the filter m~ia. The n~ in~ in to~ dis~lv~
~lids concentrations h~ b~n aufibuted to preferenti~ leac~ng orations ~om org~c
trapped on the ~fface of the ~nd (Schueler, 1~4).
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Sand filters appear to be prone to clogging, particularly in areas where high

concentrations of" suspended solids are present in storm water. Clogging problems are greatly

reduced in areas that are completely impervious. The sedimentation chambers are also prone to

freezing when used in colder climates. One significant concern with vault filters, such as the

D.C. Sand Filter, is the buildup of potentially explosive gases within the vault and the

determination that the vault is considered a "�o~ned space," requirin8 special health and safety

procedures for entry.

R.outine maintenance is a fundamental requirement for the proper functioning of sand

filters. In general, maintenance operations for sand filters include periodic excavation axed

replacement of.the top layer filter media, regular removal of’trash and other larger-sized debris,

and routine visual inspections of.the overall filter unit, particularly a~er storm events. Specific

recommended maintenance for D.C. Sand Filter units include semi-annual pumping and refilling

of the ~st chamber permanent pool, and replacement of the top two to three inches of sand or

overlaying layers ofgeotechnical cloth every three to five years (Bell & Nguyen, 1995). The

disposal ofused sand filter media can be an additional maintenance burden if it is classified as a

hazardous waste material.

2.3.$.3 Range of" Costs

Construction costs for sand filters range from approximately $10,000 to $20,000 per

impervious acre treated (Schueler, 1994). Maintenance costs for sand filters have been estimated

to be approximately 5 percent of.the construction cost per year (’M%VCOG, 1992), with the

required maintenance operations including ral~ng, disposal o£contaminated sand, and trash and

debris removal.

2.3.6 COMPOST FILTERS

2.3.6.1 BMP Description

Compost filters are similar to sand filters, except they use compost instead of sand for the

filter media. Filtration through compost provides filtration, ion exchange, molecular adsorption,

and biodegradation for pollutant removal. Currently, leaf compost is the most widely used

compost media in storm water compost filters. A suitable compost has maturity, low
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contaminant levels, and high humic acid content and permeability (Schueler, 1994). Filtration

Lthrough compost is a patented process. The patent holder, CSF Treatment Systems,

developed a drop-in compost storm water filter unit that is sized for small impe~’ious sites such

¯ s RC~)s. A schematic of a drop-in unit is presented in Figure 8. The drop-in unit is a three-

chamber system. The first chamber collects and disperses the flow over the filter media, The

second chamber contains an energy dissipator, a scum baltic, the compost Biter media, and In
2overflow route. ~ storm water enters the second chaznber, the design flow is filtered through

the media, collected by a perforated underdrain system, and then discharged through a connector

pipe. If’ the design storm is exceeded, overflow into the third chamber will occur and storm

water wig be discharged without treatment. Depending on the depth of the compost filter

installation and the elevation of’the street, storm drain or other conveyance, it may be necessary

to use a sump pump to dischirge the treated or bypassed storm water.

The drop-in unit is an in-line storm water treatment structure. It is typically installed below
lp’ade and its pre-cxst concrete vaults range 6"om a 6-f’oot by ]2-foot to in g-foot by ] 8-foot

2configuration. These vaults can be connected in series or parallel, depending on the design flow rite.

Single drop-in units are rated to treat storm water discharges bei~ween 0.28 arid 0.64 cubic feet per             ’~

second. The drop-in filter is sized to handle a maximum of.2.5 gallons per minute per square foot o£

filter surface area (CSF, ]995).

SCuI ll,~Tl.£ fLOw

, , owr, 0 /"I

.,, . ......

Figure 8 - Schematic ot’a Drop-In Compo~ Filter lJnit (CSF, 199S)
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2.3.6.2 B~P Discussion

A limited number of compost filters have been installed to date, and there is limited

independent data regarding the actual performance. Based on results provided by the

manufacturer, the drop-in CSF unit averages approximately 90 percent removal for total

suspended solids, and ranges from 85 to 95 percent metals removal. The drop-in unit has also

shown high efficiencies in removal of hydrocarbons and oil and grease at the low concentrations

(5 to 10 ppm) typical of RGO operations. Average removal rates for hydrocarbons and oil and

grease at these concentrations are approximately 80 percent. The Snohomish County

(Washington) Surface Water Management Agency, which considers the compost filter to be an

experimental BMP, has recently installed two compost filters. The performance of these filters

will be monitored over the next wet season.

Some deficiencies of the compost filter system include the potential for a net increase in

the concentrations of certain pollutants, including onhophosphorous, organic nitrogen, and total

dissolved solids, in the compost filter discharge. The increase in onhophosphorous

concentrations may be due to the inability of compost to perform anion exchange of soluble

phosphorous, and the increase in organic nitrogen may suggest the occurrence of nitrification

within the filter media. The increase in total dissolved solids may be explained through possible

cation leaching processes within the compost filter media.

2.~.6.3 Range of’Costs

In the northwest, initial costs for drop-in units designed for small sites such as RGOs

range between $17,000 and $25,000 (CFS, 1995). For drop-in units, the manufacturer

recommends that the compost media be replaced annually. The cost of this maintenance

procedure should range from $800 to $1,200 per year (CFS, 1995). According to information

provided by the manufacturer, the used compost can be directly landfilled as a non-hazardous

waste.
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2.3.7 CATCH BASIN INSERTS

2.3.7.1 BMP Description

Catch basin inserts are filtering devices that can be inserted into existing catch basins.

Catch basin insert types include felt bags, tray(s), or "lobster trap" filters. A tray configuration is.

presented as Figure 9. Catch basin inserts are designed to remove suspended solids, trace

metaJs, and hydrocarbons through mechanical straining, particle settling, and physical adsorption

process.

2.3.7.2 BMP Discussion

Results of one study on filter inserts indicates that filter inserts are nominally effective in

removing fine sediment and associated pollutants and somewhat more e/Tective in removing

coarse material and debris (Interagency Catch Basin Insert Committee, 1995). There is little

information regarding the effectiveness for hydrocarbons at the low inflow concentrations typical

of properly operated and maintained RGOs. The available data does suggest, however, that

removal e~ciencies for hydrocarbons are low at low inflow concentrations and somewhat higher

3O

R0059085



for high inflow concentrations. Clogging appears to be a potential problem with filter inserts,

even on sites that are completely paved. In addition, preliminary indications are that the filters

may require frequent replacement or cleaning.

2.3.7.3 Range of Costs

One vendor listed initial costs ranging from $1,600 to $3,200 for a three-tray filter with a

flow rate capacity of ] 80 gpm. Annual maintenance costs for this three-tray system ranBed from

$6 to $520, depending on the frequency of maintenance and the respective filter media u‘~ed.

Disposal costs also need to be considered, and can vary considerably depending upon the

classification of the used filter material waste.
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B~ on the results o~ ~ver~ storm wa[er s[udies, it appe~s that the conta~nant l~els
~ ~o~ water ~noff~om properly operated ~d maintained R~s ~e not appr~iy d~er~t

’~ ~om tho~ of ~y other si~i~ ~urc~, such as p~ng lots ~d struts.

~ m~ concent~tions ofoil ~d ~e, zot~ suspended ~lids, ~d che~ o~en ~ ~

2~ ~o~ w~ter ~no~om ~GOs ~e below the ~DES sto~ water

~er~ ~t~ for ve~c]e-r~at~,.~

~opeHy ope~t~ ~d m~ntained ~GOs ~y cu~ently be ~p]em~tin~ a ~ of

B~s to r~uce sto~ w~ter ~nt~z concent~tions. Two b~ic ~tego~ o£B~s

pre~t~ ~ ~s paper. The fir~ catego~ consists ofpractic~ pollution pro~tion m~rm.

~e~ ~e the b~ic, co--on operation~ p~ctices ~d r~atively simple facili~ m~ifi~tio~

~t ~e e~v= ~ pr~=nting ~o~ water pollution. The ~cond ~tego~ co~i~ ofsto~

~ter ~tment B~s. These include st~c~ral controls t~t involve installation of~uipm~t

to r~uce cont~n~t concentrations in sto~ water ~no~

P~ic~ pollution prev~fion m~ures ~e approp~aze for R~s b~ ~ ~e
~ ~ple, cost effective, ~d protective ofsto~ water quoit)’. ~ cont~t, the ~o~ w~

~, ~ent B~s ~e less approp~ate for ~OOs becau~ th~ are ine~ectiv~ or unproven for

~ ~ent of low �ont~t conc~nt~tions ~d ~e relatively expensive to i~t~! ~d ~nt~.
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Table ISummary of Results from WSPA/API Study                                L

(WSPA/API, 1994)

RGOs Parking Lou(Pump Islands and Driveways (All Use Areas Combined)
Combined)

Constituent Number Mean Median ~ .
(units) of of

Samples Samples
Oil & G~ease 12 7.1 1 8 5.2 4.6(ms,/I)

Total Suspended 12 11.5 10 8 61.7 69.5Solids (rag/l)

Copper (ttg/l) 2 20 20 8 20.3 21
~Lead (tt8/!) 2 7.5 7.5 8 9.75 9.5
Zinc (ttg/l) 2 170 170 8 192 190

2Cadmium (ttg/!1 2 ND ND 8 ND
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Table 2

L
Summary of Mean Concentrations from Discrete Land Use Type Study

(Shepp, 1995)

Constituent Parking Lot RGO Street Commercial Parking(units) (All Day
Lot

Parking)
(Short-T~-.~ Parking)

Oil and Grease 0.9 :].7 2.2 2(ms/l) 12.4

TotaJ 26.8 41.:] 9:].3 42.9Suspended
Sotids (me/l)

Chemical                  22.1 5"/. ! 60.8 69. !

Demand
(m~)
Totai Organi� 1:]. 1 12.2 17.1 4!.3Carbon (rag/l)

Copper (pg/l) 7.5 9 ! 8.2 2 ! .2
2

Lead (pg/l) 5.3 17.8 59.1 10.9
Zinc (pg/l~ I07.8 204.3 199.6 451 6
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Table 4
Comparison of RGO Results with Typical Permit Limitations and NURP

Results from RGO Studies

AL NPDES ORWSPA/API Discrete Land Action Plan MO NPDES PermllStudy Use Sludy Demonllrallan Permit~ (dally real/ Perml~ QualilyCon:tltuent (mean of all (mean of all Project (mean of pre- (dally real/ monthly (dally Stlnderd Commercial(unil:) results) results) BMP resulls) ~.’.:hly uvD av~) unaz) (dally maz) Land Use’
Oil and Greas~ 7. I 3.7 4.61 I 5/10 I S/10 ..(m~) I0

Total 115 413 59.33 100/~0Suspended .... 239
~olids

..... 100" 94
l.¢ad (pg/I) 7.5 178 26 ..

235 ’
CoRer (1~ ’g/I)           20              9                   20 ....

...... 353

3. Final NPDES " ’                             .

4. g~sults~’d~N’io~al|M~Rue~l’pm~ram, U~EpA. 1983.



T~ble S
Summary of Storm

BMP                       Description
BMP Considerallons Appro,,imate Suilability for

Range of Costs! RGOs~
~,so.g 3pt,u ~_onlain,~ii;

I Prevents spills caused by overfilling

F~,~i;;y required by 1998. alreedy required in some Initial costs - high Suilable for RGOs.& Overfill Prevenlion USI"s. areasl~qt~ipment                                                           "
O& M costs -
moderale

Posting Signs War, ling Minimizes spill uccufi-e~ces by NoneAgai.st "~1 opping Off" reminding employees and customer~ Initial costs - low Suitable for RGOs.
not to lop Offlanks.

O&M costs - low
hlslalling dispenser "hold Minimizes spill occut0cnces by ~’~vents use of fi~ed objects such as g~ caps, wallets,Initial costs - low to Suitable of RGOs.~ open" latches automating fuel dispensing, pieces of wood. etc. Io keep dispenser latches open. moderaleCan increase potential for spills caused by customer

drive-offs unless used in conjonctio~ with break away O&M costs - lowhoses. May not be allowed by local fire departments.
I’nuviding Canopies a,d Canopies over fueling areas can Canopies also shield customers fro~ sun a~d rain. Initial costs - high Suitable for RGOs.I tse ufConcrcle for minimize comac! of storm water with
Fueling Areas potential pollutants. Portland Cement

Concrete pavements are less prone Io O& M costs - low

soak up fuel than asphaltic concrete, to moderate

Avoiding Storm Water Reduces contact of storm water with Should be considered in the initial delign ofau RGO. Initial costs - low Suitable for RGOs.Runon fueling and maintenance areas. Difficult Io retrofit in most cases. (Inilial costs for
retrofit can be high)

Mainldinmg Exisling Oil The II,,~--* ........po ....rmnoval ~.,,~,ud~ttes of I~i~,.~l of sediments removed mint be ~ Inilial �ostt - N/A Suitable for RGOs& Grease Separators and oil & grease separators and other managed.other treatment BMPs trealment BMPs can be maximized by wilh existing
conducting regular ~xliment �leanoot. O&M �o~s - low to stnu:lural BMPs.



Table $ (Continued)
Summary of Storm Water BMPs

II UMI" Des~i-~lion BM~ ConsMerullons Approzimale Suitability for
Range of CostsI RGOs~

A v,)iding RGO Wash I)ischarges from RGO wash do~,,,:~ Discharges to the sanitary sewer from RGO wash Initial costs - low Suitable for RGOs.I)owns may violate local municipal downs may require permits.
ordinances and may introduce
pollutants to the storm drain system. O&M costs, low

~weeping Exposed Areas Remov©s particulates thereby BMP also enhances RGO appearance. Initial costs - low Suitable for RGOs.reducing the concentrations in storm
water runoff.

O&M costs - low to
moderate

t:liminating Non-Storm Can eliminate l)~ntially significant Discharges from noor drains or olher soorc~s Io the Inilial costs - low to Suilable for RGOs.Water Discharges and sources of" storm water pollution, sanitary s~wer may require permits, moderatelliicit Cunnections

O&M costs - low
Standardi~in~ Spill Eliminates a potential source of" storm Employ~’~.-s should he trained Io ~oped¥ implemenl Initial cosls - low Suitable for RGOs.Response Plans water pollution by ensurin& that spills the spill response plan.

are promptly detected, contained as
O&M costs - lownecessary, and properly cleaned up.

T~aining Employees Ensures that ins~;i~ons and spill Trainin8 program should =ml~iz= routine Initial costs - low Suitable for RGOs.re:,~ons~ procedur~ are properly inspections and stand~dized spill r~ l)ro~.
conducted by employees.

O&~ �os4s - low
Providing Ov©rh~ad Prevents d~,~A .~,.’~m water contacl None Initial costs - low Io Suitable for RGOs.(:overage of" Vehicle with polential $1orm water pollution

hi&hMaintenance and Repair sources.

O~54 costs - low to

Pre~,~,~,,~ l)ischarc~s Eliminates a po~emial ~.~ of"slorm Rocy¢lin~ fluids when possible can reduc~ disposal Inillal cmts- low Suitable forIA~n ~hengin~ Fluids water Pollution. costs.

O&54 �osls - low
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Table 5 (Continued)
Summary of Storm Water BMPs

liMP I)cscriplion ~
BMI’ Considerations Approsimute Suitability for

Range of Cost~I RGOsl
I isi,g Parts Cleaning Prevents parts cleaning wash-off from Recycling fluids when possible can reduce disposal Initial costs - low to Suitable for R(~Os.Stations contacting stonn water, costs, moderate

O&M costs -
mode~le

Collection and Storage of Minimizes contKt of storm water Used oil filters and automotive fluids should be stored Initial costs - low Suitable for RGOs.Oil Filters, Waste Oil, and with potential pollutants, in covered drums. The exterior of drums stored inOther Fluids exposed areas should be wiped clean on a routine O&M costs - low
basis.

Catch Basin Inserts Filters ~;o,~ water using devices thai Filter inserts appear to be nominally effective in Initial co,As - low to May prove to beare inserted into existing catch I~sins. removing fine sedimenl and associated pollutants and high suitable for RGOs,somewhat more effective in removing coarse material
but additional studyand debris. "lltere is little itd’ormation regarding the O&M costs - low to ts necessary toeffectiveness for hydrocarbons at the low inflow high confirm effectivenessconcentrations typical of properly operated and with lowmaintained RGOs. The available data does suuesl, hydrocarbon inflowhowever, that removal efficiencics for hydrocarbons
cooccntrations. Useare low at low inflow �oncenlralions and somewh~
may nol behigher for high inflow concentrations. Clogging wan’anted whereappears to be a potential problem ~d ~equent
practical pollutionreplacement may be necessary,
prevention measures
effectively control
pollulants.

Sand Fi;;~ Relies on sed~,~;ation and filtration Effeclive for removing particulate pollutanl~. Limited Initial costs - hish May be suitable forIhrongh sand to remove to~al data regmding effectivene~ for removing dissolved RGOs but may notsuspended solids, hydroc~bons, and pollutants. May .use an increase in �oncon~ions of O&M ~.~Sls - be warranted whereheavy metals, nilrales and Io~1 dissolved solid~, moderMe praclical pollution
prevcnlion measures
effectively control
pollutants.
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TIhle ~ (~onlinued)
Summlr), uf Slurm Wlter

I)MP Description
BMP (~onsideralions Approsimale Suilabilily for

Range of (’osts
(’ompost Filters            Relies on sedinnentation and filtration    Still considered to be an experimental 13MP by many     Initial costs - high     May prove to be

through compost to remove total regulators and there is limited independent data
suitable for RGOssuspended solids, hydrocad~ns, and regarding pollutant removal capabilities. Results O&M costs, but additionalheavy metals, provided by the manufacturer indicate a qO percent moderate to high independent study isremoval for Iotal suspended solids, 80 percent removal
necessa~ to confirmfor hydrocarbons, and 85 to 95 pereenl removal fo~
elTectiveness. Usemetals. The net expos1 oforthophorous, organic
may not benitrogen, and total dissolved solids may be
warranted whereproblematic,
practical pollution
prevention measures
¢lTeclively �Onlrol
pollutants.

Vegetative BulTer Areas     Removes paniculate pollutants by       Requires a fairly large surface area which may be        Initial costs -         Nol suitable for most
filtration through Srass and infiltration problematic fur highly urbanized areas and retrofits, moderate to high RGOs as detailed inthrough soil. Studie.~ have indicated that vegetative bulTer areas are

BMP considerations.somewhat eli’eclive for removing parliculales and less O&M costs - low toelTective in removing soluble nutrienls. Because moderatevegetative buffer areas rely on infilL~ation, there is
polential Io contaminate subsurface soil and, in some
rases, groundwater.

In filtr-_!,_’_~,~. Trenches Collects, ~i~cs, and slowly ©x~l;,ites Fm sites with permeable subsoils, an infiltration I~ench Initial costs - No~ suitable fo~ moslstorm water runotTinto subsoils, can elTeclively eliminate storm water discharges moderate to high RGOs as detailed incontaining soluble and parliculate pollutanls.
BMP considerations.Ilowever, use at RGOs is problematic because ofthe O~M costssignificant polential I’~ ~uel leaks ~ spills m moderate to high

contaminate subsurface soils and, in some
groundwater. Sludies have indicated high failure rates
caused by clogging.



Table 5 (Continued)
Summary of Storm Water BMPs

BMP                       Description             ~ ~ ~
BMP Considerations                   Approsimate        Suitability for

Porous Pavement           Specially designed pavements allow     Use is limited to sites with relatively pervious           Initial costs - high     Not Suitable for
infiltration of approximately 60 to 90 subgrade conditions. Use at RGOs is problematic

RGOs.percent of the storm water runoff, because of the significant potential for fiJel leaks or
O&M costs -spills to contaminate subsurface soils and groundwater,
moderate to highSludies also indicate a significant problem with

Separators                 Designed to slow water flow which      Most designs do not operate �ffectively with the low     Initial costs - high     Not suitable
promotes settling of particulates and oil and ~rense concentrations typical of properly

R(~Os.stratifies flow to enhance phase operated and maintained RGOs. Limited ability to
O&M. moderateseparation, remove fine-grained particulates and trace metals. On-

line systems with insufficient detention limes may

~ ~ cause re-suspension of pollutants.

’ Basis f°r c°st estimates: Initial costs, I.ow: < S999, Moderate: S i 000 to SS,000, iiiBh: S51X)O~.; Operalio~ and mainlenanca �osts; Low: < $499 per year, Moderato:$500 to $999 per year, Iligh: $1000+ per year
Suitability determination based ability of BMP to effectively reduce �o~�.~n .Orations ofr.amtamtman~ in stoem wate~ dischaeges h’om properly operated and
maintained R(~Os.
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Automotive-Related Industries

0

Best Management Practices ~
for Storm Water and
Industrial Sanitary Sewer
Pollution Control                     ~

.’~the two principal mutes by which pollutants
~.-.,~reach Santa Monica Bay. Storm drains carry
runoff from streets, urban centers, industrial sites,
and open spaces into local streams, creeks, marshes,
and beaches. Sanitary sewers carry wastes to waste-
water treatment plants, but small amounts of some pollutants
reach the Bay in the treated water. This manual explains how you can operate
your shop to reduce the amounts of antifreeze, heavy metals, oily wastes, and other
substances you discharge into storm drains and sanitary sewers¯ Understanding and
using this manual will help you keep your shop in tune, protect the Bay, and comply with
local storm water pollution requirements and wastewater discharge restrictions.
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The City of Manhattan Beach grate[ully acknowledges
the Santa Clam County Non-Point Source Pollution Control Program

for permission to use this brochure.
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Keep Your Shop in Tune                                   L

I f your shop is tuned up and running smoothly,for larger spills. Clean up spills immediately. Avoid
you will generate fewer wastes. Following the hosing or wet-mopping your work areas.

practices described in this manual will help keep
heavy metals, oils, grease, and other pollutantsTrain employees
out of the Bay. keep customers informed.

This manual describes specific Best Employee misunderstanding about how to handle
Management Practices (BMPs), and is intended waste might lead to a costly pollution incident. Make

sure that all your employees understand andas guidance on pollutant control for automotive
shops and other automotive-related industries, implement the practices in this manual. Educate your
Many formerly non-regulated activities are now customers, as well, and prevent them from disposing
coming under increasing scrutiny and some improperly on your site.
once acceptable practices are no longer ali~wed.

~ a zero discharger.BMPs are recommended procedures that will
assist you in complying with environmental [f you succeed in making your shop a dry operation,
requirements of your municipalit); California you can seal off your floor drains and aRain zero
state agencies, and federal agencies. Specific discharge of cleanup and process wastewater. (Before
regulations may vary from one municipality sealing off any floor drains, be sure to check with your
to another, so you should use this manual local building and fire departments to ensure the drain
in conjunction with the ordinances in is not required to meet their requirements.) Prevent
your community, leaks and spills to avoid wet cleanup. Where possible,

use shop equipment that does not produce
This section summarizes the principles behind wastcwater, su,’h as eaciosed parts cleaners. Reduce
the BMPs and describes the general guidelines or ~liminate the hazardous materials you use to
you can use to keep your shop in tune. Specific reduce the quantity of hazardous or "hot" waste you
BMPs are described in the following section, nr ~.d to dispose. If you are a zero discharger, you may

n~, need to permit, monitor, and maintain a sewer
connection and will not need to install costly
pretreatment equipment. Contact your sanitary

Run a dry shop. wastewater authority to determine whether you need a

You can comply more easily with storm water and permit if you are a zero discharger.

sanitary sewer requirements by cutting down on the "Close the loop"liquids you discharge. If you are successful, your
discharge will be limited to wastewater from your A closed-loop system is an easy path to pollution
lavatories and rain water from your roof and parking prevention. If you reuse or recycle fluids and other
lot. Any drains that carry wastewater from your shop products, they never become a waste to dispose. Closemust be connected to the sanitary sewer, never the the loop by purchasing reusable or recyclable
storm drain. Check with your sanitary wastewater materials whenever you can. By sending used liquids
authority be.lore connecting any drains to the sanitaryto a recycler, you can take advantage of special
sewers: samtary sewer connections requi~e the hazardous waste exemptions and cut down on the
approval c,f the wastewater authority. The floor ex~nse and paper work of handling waste liquids. A
drainage may also need to be treated before solvent service can supply solvent and parts cleaning
discharge, equipment, and collect the spent solvent. Use other

closed-loop services for batteries, metal scrap, and
Clean up lea~.~, drips, and other spills witht, ut water shop rags. To help avoid disposal problems, check
whenever possible. Use rags f;r small spills, a damp with vendors or suppliers that any samples they give
mop for general clean up, and dry ~bsorbent materialyou can be returned before accepting them.
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Specific Practices to
C°ntrol Waste from Auto Shop Activities

.m. shop activities, and describes recommendedare the least costly to recycle and the most widely
management practices to control waste from that accepted.
activity.

Radiator fluids usually can be accepted by an
As a rule, the BMPs are intended to describe antikeeze recycler. Collect radiator flushing fluid

rather than pouring it into your shop drain. Reuse the"state of the practice," to be implemented every
flushing fluid for as many radiators as possible today for the indefinite future, except where the
minimize waste discharges. II your recycler won’tpractice is not reasonable or economically
accept the spent flushing fluids, consider changing tofeasible. Many of these practices are
another brand of fluid that can be recycled.straightforward, common sense housekeeping

activities, and many may already be in place in
If your shop services air conditioners, you must useyour shop.
special equipment to collect the freon or other
refi-igerant. One option is a recycling machine sealedThese recommended practices are intended to
off from the atmosphere that collects the refrigeranthelp you comply with the storm water and
as a liquid. Re-using the refrigerant on-site is much

sanitary sewer requirements. I.ocai less costly than sending it to an off-site recycler (the
requirements may vary, and you should always only other allowable option). In many locations, it is
check with your municipal agencies for their not permissible to vent the refrigerant to the
pollution control requirements. But in general, atmosphere. Check with the Air Board and your
municipal and state agencies have reviewed municipality to find the rules that apply to you.
these PraCtices and agree that they will help you
avoid ,causing pollution incidents and being
subject to enforcement actions.

!. Changing Automotive Fluids

Drain and replace motor oil, coolant, and other fluids
in a designated special area where there are no

~c,o.rmectio.,n, s to th, e st.orm drain or the sanitary sewer.~v~mor spins can oe cleaned up before the spill reaches
the drains. Collect all spent fluids, store them
separately, and take them to a recycler. Store waste
liquids as hazardous materials. (Check with your fire
department about storage requirements for hazardous
materials.) If you do not recycle, the fluids must also
be disposed as hazardous materials--with the
associated hioh costs, legal liabilities, and heavy.
paperwork.

Brake fluid, transmission fluid, gear oil, and
similar fluids pose a special problem. These may or
may not be recycla~le. Check with your ret3,cler and
the liquid’s supplier. Some may be acceptable to mix
with your recyclable motor oil." For the most ~art,

3
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Recommended Practices to Control Waste

2. Working on Engines, 3. Preventing Leaks and Spills
Transmissions, and Miscellaneous
Repairs Minimize wastes and discharges by practicing careful

housekeeping to prevent leaks from vehicles and from
Use the "dry shop" principle whenever you work on a equipment on to the shop floor. Put drip pans under
vehicle. When you spill or drip fluids onto the floor, leaking autos while you await permission to repair
clean them with a rag, instead of letting them them, then make the repairs as soon as possible.
evaporate. To reduce spills, use the following Empty and wipe the drip pans when you move them topractices: another vehicle, or when they are about half-full, to

avoid spili~¯ Collect leaking or dripping fluids in drip pans
or containers. If the fluids are kept separate, Maintain your shop floor equipment to identib/and
usually they may be recycled, repair small leaks. Check all equipment at the end ot

the working day to find and wipe up leaks and spills.¯ Keep a drip pan under the car while you uncllp
hoses, unscrew filters, or remove other parts. UseBe especially careful with wrecked vehicles as well as
a drip pan under any vehicle that might leak while cars you keep for parts and vehicles kept on site for
you work on it to keep splatters or drips off the scrap or salvage, whether you keep them indoors or
shop floor, out.

¯ Use larger, flat, low-brimmed pans under cars       * Place drip pans under vehicles as they arrive
where mechanics are working, where ordinary even if you believe that all fluids have leaked out
drip pans are too cumbersome before the car reaches your shop. Wrecked

¯ Promptly transfer used fluids to the proper
vehicles can continue to drip for days.

waste or recycling drums. Don’t leave drip paas or ¯ If you need it, keep a portable inIlatable bermother open containers unattended, on hand for immediate response. An inflatable
berm can be quickly deployed to cover an auto-
sized area conveniendy. Empty the mixed fluids
that leak into the berm to a "hot" waste drum.

¯ Drain all fluids, including air conditioner
coolant, from wrecked vehicles and "parts" of cars
upon arrival. Some locales require that wrecked
cars be drained within 24 hours of arrival. Also
drain engines, transmissions, and other used parts
you keep tor rebuilding.

If you wish to park wrecked vehicles outdoors,
you may need to construct a roofed and drained
area for them. Visually monitoring storm water
runoff from an area used to store wrecked vehicles
may help you determine if roofing and draining is
necessary to prevent pollutants from entering the
storm drain system. Check with your local fire
department before adding or making structural
changes to your building.
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Recommended Practices to Control Waste

4. Cleaning Up Spills 5. Identifying and Controlling

To clean up after a job or at the end of the week, use Wastewater Discharges
dry cleanup practices whenever possible. Use a damp

Inspect your shop to be sure you have no unautho-mop for routine cleanup, and wet-mop the floor only in
rized connections to the sanitary sewer or storm drainthe areas that need it. As a regular practice, avoid
system. Sanitary sewer connections require thecleaning up spills and splatters by wet-mopping the
approval of your wastewater authority, who increas-whole floor. This could make your mop water a

hazardous waste, ingly contends that any discharge requires costly
pretreatment. Storm drain connectiotm from indoor
drains or sinks are prohibited.Train your employees in how to respond to a spill.

Make sure employees do not pour waste liquids intoSmall spills can be cleaned up with rags. Avoid paper
floor drains, sinks, outdoor storm drain inlets, or othertowels. You can "close the loop" on this waste stream
connections. Spent or leftover cleaning solutions,by sending used rags to a laundry service. Do not
solvents, and automotive fluids are often toxic and aresaturate rags with gasoline, solvents, or other
not acceptable for the sanitary sewer. Post signs athazardous liquids. L, fform your laundry of what the
sinks to remind employees, and paint stencils atshop rags have been used for;, when rags are washed,
outdoor drains to inform customers and others. Somethe solvents, oils and metals are transferred to the sanitary wastewater authorities do not allow thewastewater discharged from the laundry. Some
discharge of any material other than sanitary sewagelaundries will not accept heavily soiled rags.
and vehicle wash water to the sanitary sewer.

For medium.sized spills, use dry absorbent material
If your dry cleanup practices are successful, you can(known as "kitty litter’) to soak up the liquids. Use
seal off your floor drains and become a zero discharg.absorbent "snakes" as temporary booms to contain a
er. Permanendy seal the drain when you can, or use aliquid while you clean it up. (These are sold by waste
temporary inflatable plug for an immediate response.control equipment manufacturers.) Sweep up the used
(Check with your local fire and building departmentsabsorbent and snakes and dispose of them with the
before sealing off any floor drains to ensure the drain~hot" wastes. If you keep several vacuums on hand.
is not required to meet their requirements.) You mayyou can designate one for each waste (motor oil.
wish to use the plugged drain as a sump to collectantifreeze, etc.) and recycle the fluid. Do sot use
cleanup water or spilled liquids. Pump the liquid into avacuums for gasoline, solvents or other volatile fluids
drum when you need to empty the sump. Check withbecause of the explosive hazards. A squeegee can also
your HazMat authority or fire department forbe used to help contain spills,
requirements they may have for this use of a sump.

Larger spills in the shop or outdoors must be
contained, then cleaned up. Your hazardous materials
response plan, filed with your fire department or other
hazardous materials "HazMat" authority, describes
how to prepare for and respond to larger spills. If you
have a floor drain, it must have an emergency shutoff.
Temporary plugs can be used to prevent the spill from
entering the storm drain and/or sanitary sewer. (Be
sure to check with your local building and fire
departments before permanently sealing off floor
drains.) In the case of a spill, notify the authorities as
required in your emergency response plan.
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Recommended Practices to Control Waste

0
6. Fueling Vehicles 7. Removing and Storing Batteries

LIn general, your fueling area should be designed andReturn used batteries to your battery, supplier, who willoperated to minimize spilled fuel and leaked fluidsrecycle them with a battery reclaimer. Batteries sent forcoming into contact with rainwater. Steps you can takereclamation are controlled as a modified category ofinclude: hazardous wastes. You do not need to file a manifest or .a
1pay disposal taxes, but you do need to keep a shipping¯ Clean up spills with the "dry shop" principle, receipt.

Spread absorbent material and sweep it up with a

2broom; dispose of it with your "hot" wastes. Be careful with cracked or leaking batteries. Store
baneries, new and used, either on an open rack (so¯ When you clean the area, use a damp cloth onthat you can tell immediately if any are cracked andthe pumps and a damp mop on the pavement leaking) or in a double containment (as required byrather than using a hose. If you spray water from asome locales). [f you handle a large volume of

hose here, the water becomes an illegal dischargebaneries, or if you work on wrecked vehicles so that
to the storm drain, you commonly handle cracked batteries, take the

following precautions.¯ Install fuel pump shut-offs as directed by your
fire department or HazMat authority. Usually this ¯ Store cracked batteries in a watertight
means an automatic shut-off at each pump, and a secondary containment, such as a concrete binmanual shut-off inside the building, with sealer on the floor and walls. Do this with all

cracked batteries, even if you think all the acid hasFuel tanks, including temporary tanks, need to be drained out, because they may not be completely
2

permitted by your local fire department and HazMat dry.authority. They will specify design features, such as
size of containments. Storm drain and sewer inlets s If you drop a battery, treat it as if it’s cracked. -that drain the fueling area must be equipped with a Put it into the containment until you’re sure it’s
shut-off valve to keep fuel out of the drains in the eventsound.of a Spill from the pumps.

¯ Cracked batteries may be shipped for recyclingThe parkiag aad approach areas outside the under the special hazardous waste category if theyinunediate fueling area are also of concern. This areaare carried in proper containers.¯wiil receive rain, so you can’t avoid discharging storm
water. The storm water will carry off pollutants from ¯ Handle spilled acid from broken batteries with
spills and leaks fi’om parked or waiting vehicles, care. If you use baking soda to neutralize spilled

acid during cleanup, remember that the residue is¯ Don’t allow customers to wash their vehicles, still dangerous to handle, and must be disposed of
change oil, or work on cars in these areas, as hazardous waste because it may contain lead
¯ Clean up spills or leaks right away, using the and other contaminants.
dry shop approach, so they don’t contaminate rain
water.
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Recommended Practices to Control Waste

0
8. Cleaning Parts 9. Metal Grinding and Finishing

LClean parts without liquid cleaners whenever possible.Capture metal filings produced by grinding orScrape parts with a wire brush, or use a bake oven if machining metal parts. Enclose the unit as much asone is available, possible, and keep a bin under the lathe or grinder to
hold the filings. Vacuum loose chips and metal filings

1
Prevent spills and drips of solvents and cleansers ontoto keep them out of the storm drains and sanitarythe shop floor. Perform all liquid parts cleaning at a sewers. Avoid wet mopping the machine shop floor.centralized station so the solvents and residues s~ay inConsider spreading a tarpaulin or plastic Ener on the 2one area. [f you immerse parts in liquid, remove themfloor to collect metal filings, and then carefully emptyslowly to avoid spillage. Install drip pans, drain the tarp into a storage bin.boards, and drying racks in a way that directs drips
back into the sink or the fluid holding tank. The Capture filings from asbestos brake shoes in apreferred methods for liquid parts cleaning use zero-separate container. Asbestos dust must be handled asdischarge equipmenL such as: hazardous waste, stored in an enclosed container and

disposed to a hazardous waste hauler. If you¯ SeE-contained solvent sinks cycle the liquid contaminate other metal filings with asbestos, none ofdirectly back into a storage drum. A number of the mixture may be sent to ordinary scrap dealers.good ~ciosed-loop" services will pick up spent
solvent and supply fresh solvent. You must file
hazardous waste manifests [or transporting the
recycled solvents.

¯ Enclosed parts washers that use filters to 2remove contaminants can re-use the washing fluid
almost indefinitely. Many of these use only hot ~ --..~water and detergents, no hazardous fluids. You
need to remove a small amount of oily residue

5
/tom the machine periodically, which might be a
hazardous waste. Check with your oil recycler to
see ff this residue can be taken with the used oil.Do not put the residue in the sanitary sewer.                                                         8

¯ Solvent recycling equipment can purify
solvents for re-use on-site.

If you prefer to dispose your own solvent:                                                                ~

¯ Spent solvent must be disposed of as

~m~
hazardous waste.

¯ Don’t pour spent solvents, even biodegradable
solvents, into your sewer drain.

¯ Don’t dispose of the solvents by storing them in open
buckets for evaporation. This leads to air emissions that
are not allowed, and produces a residue that is a hazard-
ous waste.
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Recommended Practices to Control Waste

---! O. Storing and Disposing of Waste
Waste oil. antifreeze, spent solvents, and other liquids
that you hold for recycling are special categories ofThe table on the opposite page summarizes the
hazardous waste. They must be stored on your site inpreferred storage and disposal practices for some
accordance with hazardous waste requirements, butcommon solid, liquid, and gaseous wastes. The
can be transported under somewhat less stringentoverriding principle is to keep different kinds of
requirements. Many recycling services have specialwastes separate. If you recycle used oil, antifreeze, or
variances or permits that reduce your paperworksolvents, you know how important it is to keep them
requirements and allow shipping at reduced cost.separate so the recycler will accept them. Keep your

non-recyclables separate, too.                       If you store materials outdoors, keep them under a

roof. cover, or tarpaulin. (Be sure ~o check with yourStore and handle hazardous wastes in special
local fire department before adding or makinghazardous waste containers, or closed drums within a
structural changes to your building.) Keep solidsecondary containment that is approved by your fire wastes in a covered dumpster to be picked up bydepartment and HazMat authority. Select a hazardous
municipal trash services. Do not let rain water contactwaste hauler with care; ask for customer recommenda-
old parts, fires, or dumpsters. Keep scrap parts orfions, and review the firm’s permits and authoriza-
other metals in a shed or under a roof, out of the rain.tions. Empty containers, such as oil containers, paint
Oily contaminants can wash off long after you think allbuckets, aerosol cans, antifreeze bottles, and carbure-
the oil has drained from parts.tot cleaner solvent cans, are hazardous wastes if they

once held hazardous materials. You cannot discard
If you keep liquid containers outdoors, keep them onthese with the regular trash. Containers should be
a paved impermeable surface and within a berm orreturned to the vendor or sent to a reclaimer/
other secondary containment to prevent spills fromrefinisher whenever possible,
running off into the yard. This is a good idea even if
the liquids are not a hazardous waste (and mandatoryYou might save money if you use more than one drum
if they are). Put a lid or cover on buckets or barrels,to hold different "hot" wastes. Keeping brake fluids,
because any rain that enters becomes an oily waste.transmission fluids, and solvents containing chlorinat-
Consider keeping all your waste oil and othered hYdrocarbons separate from other hazardous
hazardous liquids indoors or in a locked area. to keepwastes may reduce the cost of shipping and disposing
nighttime trespassers away.of them. To be sure you aren’t violating hazardous

waste requirements, don’t contaminate sewer dis-
Collect waste metal, such as used parts, for delivery tocharges and clean trash with small amounts of’hot"
a scrap metal dealer. Deliver metal lathe filings to awastes. Also, be sure to check with your local fire
scrap dealer also.department about storage quantity requirements

before separating hazardous materials.
Used oil]~lters need not be handled as hazardous
waste if you meet special handling requirements. OilIn Manhattan Beach the municipal fire department is the
filters should be drained into your waste oil bin, storedHazMat authority that controls hazardous materials stor-
in leak-proof containers, and delivered to a recyclingage, handling, and response. For information about haz-
facility. Some waste oil and fluid recyclers in Los Angelesardous waste regulations, call the City’s Fire
County will pick up oil filters and help you meet the stateDepartment, or Cal-EPA’s Toxic Division.
regulatory requirements.

8
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Recommended Practices to Control Waste

0

Preferred Storage and Disposal Practices
L

Recommended Preferred Hazardousstorage disposal waste?/.i~uids V~ste oil Drum (segregate) Oil recycler Special"
1

Transmission fluid Drum (segregate) Oil recycler Special*Gear oil Drum (segregate) Oil recyder Special"Solvents (solvent sink) Solvent sink Solvent Recyder Special*
2

Solvents, thinners, Tank ("hot waste") Fluid recycler (where Possiblyand miscellaneous fluids (segregate) possible or waste hauler)Brake fluid Bottle or tank ("hot" waste) Hazardous waste hauler
YesAntifl-eeze Tank (segregate) Recycler Special*Paints Original container, with lid Hazardous waste hauler Yes

Solid, s Used parts: clean metal scrapBin (covered or indoors) Scrap collector NoUsed oily parts, fuel filters, etc.Drum Hazardous waste hauler YesMetal shavings Bin (covered or indoors) Scrap collector NoAsbestos filings Sealed bin Hazardous waste hauler YesT~s Covered or indoors The hauler NoBatteries Open rack Battery supplier Special"Oil filters Drum (drain first) Oil recyder Special"Used rags Rag bin with lid Rag laundry PossiblyEmpty cans, bottles, Drum Municipal Ltash or Possiblyaerosol cap.s, etc.
hazardous waste hauler

2Soiled cleanup absorbent Drum Hazardous waste hauler Yes
Gases Air condi~ner refrigerant Recycling machine Reuse in-house No ~,
"R, ¯

5

¯ ecyciable under spec~a! hazardo~ wa~ mC~tiom.

I 1. Selecting and Controlling ¯ Purchase supplies in bulk and keep them in bulk
8

Inventory dispensers. This eliminates empty waste containers
that. depending on the original contents, may need toCareful selection and management of the materials you use
be disposed of as hazardous waste.

I

can make a big difference in your waste handling and
disposal and can save you money.                           ¯ Keep on hand only the quantities of materials that

you need and use them on a "first-in. first out"
B=I

Choose materials that can be recycled. For example, avoid
scheme, to avoid the need to discard unopened canstransmission and brake fluids that contain chlorinated
when the materials" shelf lives expire.

~,,s~hydrocarbons if another type is satisfactory.

¯ Consider reducing the number of different brandsWhenever possible, choose pans. cleaning solutions and
or grades of materials that you need to reduce theother materials that are non-toxic. Water-based cleansers
number of containers.

can provide acceptable cleaning: experiment with
concentrations to find one that works. Avoid halogenated ¯ Where possible, select suppliers who providecompounds, petroleum-based cleansers, and cleansers with

fresh materials and accept the used materiais forphenol. These are highly toxic, cause difficult problems if
recycling in order to "close the loop.’"spilled to a sewer connection, and are often costly to

recycle or dispose. Control your inventory, to reduce the                                                              I’
wastes you generate. For example:
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Recommended Practices to Control Waste

! 2. Outdoor Parking and Auto 1 3. Vehicle Washing, Engine
Maintenance Cleaning, and Automotive

Steam CleaningIf you park vehicles outdoors while they await repair,
watch them closely for leaks,                       if you occasionally wash vehicle exteriors with water

only (no soap), you need to take only simple precau-
Surround the parking area with a berm to prevent tions with the discharge. Check with your wastewaterstorm water from flowing into dirt lots, grassy areas, authority because city requirements differ. Generallyor storm drains. If possible, park the cars indoors or you may discharge wash water to the storm drain
under cover of a roof or shed so storm water does notdirectly. Wash cars next to the drain, and don’t allow
contact the area. wash water to flow across a parking lot or working

area. Or, if you have a landscaped area, wash cars
As a rule, avoid using outdoor working areas. If you there to avoid any discharge, but be sure all wash
do use any areas in this way, roof them if possible, andwater soaks into the soil.
treat them as an extension of your service bays. Keep
them clean and use dry cleanup practices. The areas You need to make special efforts if car washing is a
need specific design features, such as: main activity, such as commercial car wash, or if you

regularly clean trucks or dirty, greasy field
¯ Pave the surface with concrete, not asphalt,      equipment.
The automotive fluids may dissolve asphalt, or may
be absorbed into the blacktop and released later. ¯ Wash the vehicles in a covered, contained bay

where the water can be collected and recycled as
¯ Drain the surface to a single drain connected       part of a water conservation program.
to a sanitary sewer. The drain may require an
oil/water separator or oil/grease trap. The drain ¯ Do not discharge vehicle wash water to a
must be approved by your wastewater treatment storm drain; this is prohibited
authority.

¯ You may need a discharge permit from the
’ ¯ Grade the working area to be higher than the       sanitary, wastewater authority. The discharge

usually requires treatment, such as oil and greaseparking lot, or surround it with a berm, to prevent
removal, and perhaps metals removal. Thestorm water rua-ox.
treatment unit may also need a hazardous waste

¯ Constructing a roofed space will require a          permit.
building permit, so consider in advance whether

¯ Check into a closed-loop water reuse/recycl-you need to work outdoors. Do not plan to build a
new temporary roof when a wrecked vehicle ing system for vehicle washing. This may be
arrives, more cost effective than burdensome permit fees

and analytical costs associated with a discharge
Be sure to check with your local fire department permit fee from the sanitary wastewater authority.
before bringing an operation indoors.

Engine cleaning and steam cleaning should be done
on your site only if you are equipped to capture all theIf you park wrecked cars outdoors, or store vehicles
water and other wastes. You will need to remove oilsoutdoors, for salvage or for parts, you may need to
and grease in an oil/water separator or a small treat-create a special area to accommodate them. The area

should be roofed, paved, mounded or bermed, andment unit before discharge. This discharge is prohibit-
ed from storm drains, requires a permit from yourkept clean in the same fashion as an outdoor working
wastewater authority, and may require you toarea.
determine whether it is hazardous waste. If you steam
clean, use an enclosed bay where the condensed
steam can be collected in a sump and treated for
discharge.

IO
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Recommended Practices to Control Waste

14. Training and Educating Encourage your customers to be waste-conscious. Post
Employees and Customers "don’t top off" signs at gas pumps, and stencil "No

dumping! Drains to Ocean" signs at storm drains.Train your employees to use the practices in this
manual. When you first implement them. review your Be aware of customer activities on your site. If they
current practices to see how they compare and changedispose of materials improperly, you will be
practices where it is appropriate. Thereafter, assign responsible for the violation. Ask your customers not
experienced workers to train new employees. Review to discard liquids into your trash cans or storm drains.
procedures as a group at least once a yew. If you have persistent.problems, you ~ need to

monitor your customers more carefull~ at the fuel
Check employees’ work practices to be sure the BMPspumps, storm drains, and other potential disposal
are implemented properly. Post signs as reminders, areas on your property.such as notices not to pour liquid wastes into sinks and
floor drains. Develop a routine to inspect shop You can help encourage customers to dispose properly
equipment and procedures regularly. A once-a-week [f you can accept their waste motor oil and other fluids,
walk-through can help identify potential difficulties either for recycling or for your "hot waste" barrels. Let
before they become major problems, your customers know how you are minimizing wastes

and recycling fluids to show that you are a "good neigh-
To keep abreast of new developments, participate in bor," and encourage your customers to be the same.
workshops, l~’ade association meetings, and seminars.
Trade association publications can be valuable sources
of information. Modify your practices whenever you
find a new idea that serves your shop better.

!!
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Recommended Practices to Control Waste

0
! 5. Re-Grade or Re-Pave you intend to continue using it as a working space.

L
Outdoor Areas To determine whether you need to remove the

asphalt, you can sample the runoff and have it
Strategic grading of parking lots and outdoor spaces chemically tested.can be used to prevent run-on storm water from
contacting potentially contaminated areas. Run-on is
water that flows from elsewhere across the problem 16. Recycle Spent Fluids On-Site
area. and can then carry con~mninants to the storm
drains. Examine your site to identify areas of concern On-site equipment to purify and recycle spent

2that might contribute pollutants to storm water such asautomotive fluids can fully "close the loop" and avoid
the area around fuel pumps: areas where wrecked generating a hazardous waste. The residue from the
vehicles have been parked: areas that were once usedprocess generally is a hazardous waste, but the
for outdoor service; and others, equipment itself does not need a hazardous waste

treatment permit ~fyou reuse any of the materials that
Grade a parking lot or an approach to fuel pumps to come out of the process.
"mound" the fueling area and prevent run.on. Long.
term parking areas and places where wrecked vehiclesSolvent recycling distillation equipment can distill
are park~i can also be mounded, or can be surroundedsolvents to almost as high a level of purity as that
by a berm or speed-bump-sized barriers. The diagram produced by large hazardous waste treatment
below shows a possible grading scheme, facifities. Stills can extend a solvent’s litetime almost

indefinitely.
Use concrete paving instead of asphalt in areas where
autos may leak fluids such as fueling islands, former Antifreeze reclmnation equipment is made in a wide
or current outdoor work spaces, and heavily.used range of designs, with varying equipment costs and
parking areas. Asphalt absorbs organic contaminantsvarying quality of results. Simple units merely filter
and can be slowly dissolved by some fluids. Over time,out impurities, and can extend the life of the anRfreeze

~ ~-~these two effects can cause the asphalt to become a only a short time. More costly equipment can distill
source of storm water contaminants. You may need toantifa’eeze to nearly-new quality so you can reuse it in
remove asphalt paving that has been in place for a longanother vehicle.time in heavily-used areas. Replace it with concrete if

12
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Pollution Control Agencies and Sources of Information

0
Automotive Fluid Recyclers Many equipment manufacturers and vendors provide on-

LRedondo Recycling site treatment units, recycling units, oil/water separators,
Redondo Beach and other equipment. They are not fisted here. This is a
(310) 374-4006 partial list of commercial operations. Listing does not

constitute a recommendation.

Check the yellow pages for the number of your local fire
1" Used Battery Collectors department.

’ Redondo Recycling
2Red0nd0 Beach For information on the urban runoff

(310) 374-4006 pollution control program in your
area, contacts

~ City of Manhattan Beach

Solvent Supply ~ervice Companies (310) 545-5621, Ext. 424
Manhattan Beach Fwe Department

¯ Safety-Kieen Corporation
(310) 545-5621, Ext. 256
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EXECUTIVE SU~I~IARY                                                                                    L

Tl~s report presents the results of a two-part study of constituents present in simulated storm water

runoff‘from sLx retail gasoline outlets (RGOs) and four commercial parking lots. The objective of the

study is to chaxacterize storm water runoff from RGOs and to compare the results with runoff from

commercial parkin8 lots and published urban "background" values. The study was fund~

Western States Petroleum Association (WSPA) and the American Petroleum Institute (AP[).

The study demonstrates that for the constituents analyzed, median event mean concentrations (EMCs)

in storm water runoff from normally operated and maintained RGOs are no higher than those in

runoff‘from commercial parking lots. Additionally, median EMCs of total suspended solids, copper.

lead, and zinc in runoff‘fi’om RGOs and parking lots are no higher than background levels present in

urban runoff as established by the National Urban Runoff Program. Furthermore, there are no

significant differences in median EMCs in runoff from ROO pump islands and driveways for the

¯ constituents analyzed. These results indicate that fiaeling activities at normally operated and

maintained RGOs do not contribute additional significant concentrations of measured constituents

m storm water runoff.

In 1987, Section 402(p) was added to the Clean Water Act to establish a framework for addressing

storm water discharges under the National Pollutant Discharge Elimination System (’N~DES)

progx’azn. Storm water discha~’ges 6"om commercial facilities, such as RGOs and parking lots, are not

included under the initial regulations. However, regulations are now being promulgated that are

expected to increase the number and zTpes of’dischargers requ:rec~. to obtain NPDES permit coverage

for storm water discharges. EPA, in a report to Congress (EPA, 1993). identified several business

categories that are not currently regulated by N’PDES permits. Automotive service facilities,

including RGOs, ate included on EPA’s list of’potential Phase l] permittees.

r
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LThis study used a simulated rainfall method to induce runoff fi’om representative P, GO and parking

lot test sites. The RGO and commercial parking lots used as test sites provide a variety of’site and

operational conditions. Simulated runoffwas collected at two areas within each test site. These areas
"/

include pump islands and driveways at P, GOs and high-use and moderate-use areas within commercial

lots. Both discrete composite runoff samples were collected during the 45-minute test.

The collected samples were analyzed in accordance with appropriate EPA methods for ¯ variety of"

comments including California Code of"Regulations Title 26 Metals, total suspended soEds, oil and

grease, total petroleum hydrocarbons as gasoline (’I’PHg), and benzene, toluene, ethyl benzene, tad

total xylenes (’BTEX’).
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RESULTS OF A RETAIL GASOLINE OUTLET AND

COMSIERC[AL PA~ING LOT STORM WATER RUNOFF $~DY

2
1.0 ~ODU~ON

~s rein pre~nts the results of a two-p~ study o£ simulat~ sto~ water ~no~ ~om ~x rez~i

~e oudezs ~s) and £~r commerci~ paring lots. P~ [ w~ �ondu~ by ~ Cmw~

~d c~a~e~ed ~mulat~ ~o~ water ~no~ ~om five R~s. P~ D w~ ~u~ ~

~~ Co~]~ Inc. (G~mat~) and ch~actefized simulat~ ~o~ water ~oW~om f~

commerci~ p~ng lots ~d one ~. ~e study w~ ~nd~ by ~e Western Stat~ Pe~ol~m

~azion ~SPA) ~d the ~efic~ Petro]~m [~titute (OI).

l.l Objectiv~

The objective of this s~dy is to ch~actedze szo~ water ~no~ from R~s ~ zo �omp~e the

re~]zs ~th ~no~ ~om commerci~ p~king lots ~d published u~ "background" v~u~.

1.~ Bac~und

~ 197~ ~e F~ W~ Pollution Control A~ (~ ~o~ ~ the Cle~ Wat~ A~ or CWA) w~

amend~ to pro~de that ~y di~h~ge o~ ~l]uzanzs ~om a ~inz ~rce to Waters of the

States is e~ive]y prohibit~ unless iz is in ~mpliance ~zh a Natio~ Polluter Di~ge

E~ion S~ ~DES) ~z. ~zhough this t~h~c~]y prohibits the di~h~ge of~l]ut~zs

in szo~ water, ~e f~us az that time w~ on the bi~er problems of induszd~ w~te ~ ~wage

As more sign~cant sources of’water pollution were brought under control, the impact of’pollutants

in storm water became more noticeable. Water quality studies conducted in the 1970s and 1950s

identified urban runoff.as a di~Tuse, or nonpoint source of" pollution. ]n response to these studies, the
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1987 amendments to the Water Quality Act added Section 4021P1. This section established a
comprehensive two-phased approach for the U.S. Environmental Protection Agency (EPA) to follow

~ypes of’storm water discharges are covered under theinaddressingstor111 water d;scharges. Five

Phase ! program. Dischargers within these five categories, listed below, were required to obtain

pern~t coverage bef.ore October i, 1992:

A) A discharge for which a permit has been issued prior to Februa~ 4, 1957;

B) A discharge associated with industrial

C) A discharge f.rom a municipal separate storm sewer system ser’~ng a population of.
250,000 or more;

D) A discharge f.rom a municipal separate storm sewer system ser~ng a population
100,000 or more, but less than 250,000; or

E) A storm water discharge determined by the EPA Administrator or the State to
�onm’bute to a v~olation of’ a water quality standard or to be a significant contributor
of. pollutants to the waters of’the United States.

Discharges E’om commercial facilities, such as RGOs and parking lots, are not included under the

Phase I regulations. However, Phase n regulations now being promulgated are expected to increase

the numbers and types of.dischm’gers that are required to obtain N’PDES permit coverage f.or s~orm

water discharges. EPA, in a drat~ Phase n report to Congress (EPA, 1993), identified several

categories that are not currendy regulated by F,’PDES permits. Automotive service facilities,

including EGOs, are included on EPA’s list of’potential Phase II permittees. It should be noted that,

according to the EPA dra~ Phase 1I report, the list of’ potential permittees was created using limited

reliable data on ~orm water problems associated with Phase [I sources nationwide. In order to

provide data regarding storm water runoff" f.rom potential Phase I~ facilities, WSPA and AP!

commissioned this study.
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!.~ Other Studies L

This study utilized the results from a recently published RGO runoff, study titled Act~o~ p~

Dem~tlon Project. Dem~tralion of Gasoline Fueling Slation Best Ma~gement Pr~lice&

~P~ 1 Re~rt (Septem~. 1993), prepared by Ufibe & ~iates ~d L~ W~k~ ~ates

for the County of Sacramento, Water Remurces Division. ~other sto~ water ~ff~ ~ 2
for t~ WSPM~I study de~fi~d herein is the Fiml Re~t of t~ NatJ~ Ur~ ~ff

~ ~~ 30. 1983) pr~ by ~ Wmer Piing Di~£on ofEPK ~ ~o~ w~er

~dies ~e de~fi~ in the follo~ng ~io~.

1..3.1 Sacramento Counr,j’s Action Plan Demonstration Project

Sacramento County’s Action Plan Demonstration Project characterized storm water runoff from

RGOs and identified potentiaJ best management practices (BM:P$) to reduce storm water runoff

pollution. EPA provided funding of the study by a grant through the San Francisco Estuary Project

a,,zd the Sacramento County Water Resources Division. The report presents the analytical re=tits of

samples collected from storm water runoff.from three RGOs in Sacramento County.

The Sacramento County project selected high-volume (over 200,000 gallons per month), self-service

RGOs with convenience markets and without automobile repair service bays for the study. The

selected R.GOs are located less than 2 .riles apart.

Within each RGO, a singJe representative sampling point wa~ selected where station runoffleaves the

property a~! includes drainage from the furling and auxiliary services areas. Uribe collected samples

during six storm events during the ]992/93 wet season. For five of the storms, the sample collection

procedure consisted of#acing a I liter sampling bottle into a below-grade concrete sump. A portion

of the storm water discharge flowed over the [ip ofthe sump directly into a sampling bottle. Samples

were collected in this manner for each 0.05 inch increment of measured rainfall. The samples were

compositeJ immediately into a 5-liter borosilicate bottle until the 5-liter bottle was filled "rbe one

exception to this sample col]ection method occurred during the first storm event. ~’hen only grab

samples were collected.
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The initial anaJyfical program for the collected samples included analyses for oil and grease, total

suspended solids, metals (13 EPA priority pollutant metals plus aluminum and iron), polycyciic

aromatic hydr~ns (PAHs), and petroleum hydrocarbons. However, some of’ the metals,

petroleum hydrocarbons, and PAHs were consistently not de~ected in samples collected From the l~rst

three s~orm events. On the basis of’these results, the following parameters were selected for the final

three sampling events:

¯ oil and grease
¯ total suspended solids
¯ heavy metals (cadmium, chromium, copper, lead, and zinc)

Pertinent results of Sacramento Counts Anion Plan Demonstration Project are discussed in Sections

3 &rid 4 oftl~s report.

1.3.2 National Urban Runoff Program

The National Urban Runoff.Progr’~n (’N~) was conducted From 1978 through 1983 with flaming

and guidance provided by EPA. NUP,.P characterized the chemicals present in discharges From

sepaxate s~orm sewers that drain residential, commercial, and light industrial areas. NU]~ included

28 projects across the nation, conducted separately at the local level, but centrally reviewed,

coordinated, and guided. The overall objective of the program was to collect information From a

national perspective that could be used to characterize urban runoff, assess the impact of non-point

source urban runoff.on the quality of the receiving waters, and assist decision makers in developing

control measures to limit its impact. The results of NUP~ provide insight on what can be considered

background levels for urban runoff:.

The resultant NUKP data represent a cross section of regional climates, land use types, and ground

surface conditions. The sites sampled during NL’P,.P included 81 sites that were unaffected by

hydraulic devices, such as detention) basins, that would modibs, runoff. A total of’more than 2300

scpu’ate storm events were sampled From these sites ~,_,,-ing the project. Samples collected From these

sites were tested for the following standard pollut,mts:
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* total suspended solids
¯ biochemical oxygen demand
¯ chemica~ oxTgen demand "/
¯ total phosphorus
¯ soluble phosphorus ,,~
¯ total Kjeldahl nitrogen
¯ nitrite-and nitrate as N
¯ heavy metals (copper, lead, and zinc)

Pertinent results of NURP are discussed in Sections 3 and 4 of this report.

2.0 WSPMAPI PART I AND PART !I STOR.M WATER RUNOFF STUDIES

This section describes both parts ofthe WSPA/AP[ nanotTszudy. Part [, conducted by Hart Crowser,

characterized simulated storm water runoff 6"om five RGOs. Pan II, conducted by Geomatrix, /’)
characterized simulated storm water runoff’ from four commercial parking lots and one RGO.

2.1 Literature Search                                                                 ~

As part of this WSPA/API study, Hart Crowser conducted a literature search to assess whether

analytical results from prior RGO runoff studies were available for this study. The search was          ~

conducted using the Dialog Information Database and included a search of the following databases:

NTIS (National Technical Information Service)                                     ,~
COMPENDEX (Engineering [nfornmtion Inc.)
APffIT (American Petroleum [nstitute)
Pollution Abstracts/Cambridge Scientific Abstracts                                   ~
Water Resources Abstracts
WATERNET (American Water Works Association)
CA SEARCH (Chemical Abstracts)

The database search did not disclose prior RGO storm water runoff’s~udies.
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2.2 Selection of RGOs and Test Sites

In selecting the RGOs to be used for the study, the following characteristics were evaluated for a

number of potential AGO sites:

¯ monthly throughput

¯ site Ic~.,zdon

¯ anticipated level of’use by commercial vehicles

¯ age and general appearance

¯ types of" ancillary services provided including on-site vehicle service, car
washes, or convenience s~ores

¯ on-site drainage patterns and adjacent property usage.

evaluation, six RGOs, all located in Southern California, were selected for theOn the basiso~’this

study. The six P.GOs provide a representative cross section of’typical RGOs in Southern California.

Site characteristics for each RGO are summarized in Table !. Each of the selected RGOs was

considered operated and rr~ntaJned’. For the purposes of this study, "normally operated

~K! ma~ltaJned" sigx~ifies that the P.GOs utilize Best Management Practices (B]V[Ps) to minimize the

buildup of potential storm water contaax~n~nts on exposed ~eas. These Blvl~s include regular

sweeping of’exposed areas, regulax site inspections, and staadatdized spill response procedures.

I-]art Crowser and Geomatrix conducted the simulated rainfall application and sample collection at

a pump island and driveway approach zrea within each RGO. These zreas were selected to provide

results that are repr~’ntative of’discl~rge from the entire RGO. A summary o£pavement types and

conditions of’each test site location is presented in Table 2.

A simulated gasoline spili was performed at RGO 5 to provide data regarding the effectiveness of

standardized spill response procedures. One quart of regular unleaded gasoline from a pump nozzle

was discharged onto the pump island pavement. Absorbent materiaJ was applied to the spill a~er one
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minute. The absorbent material was then swept up a~ter it appeared to have absorbed the spilled

liquid, and the simulated runoff test was conducted.

2.3 Selection o1’ Parking Lots and Test Sites

Commercial parking lots for the second part of the study were evaluated using the following criteria:
2

~ ¯ relative parking duration

¯ traffic and parking volume

~ ¯ pavement type, condition, and visual appearance

~.. ¯ cleaning methods and frequent,

2~, ¯ on-site drainage patterns.

On the basis of this evaluation, Oeomatrix and WSPA selected four commercial parking lots, all

located in Southern California, for the study. The selected parking lots were associated with a

grocery store, bank, office complex, and restaurant.

Simulated rainfall was applied and samples were collected at nvo locations at each ofthe four parldng

lots for a total of eight test sites. The test locations included one high-use and one moderate.use

paridng area. The high-use area was generally closer to the commercial facility entrance, and was

occupied more fi’equemly than the moderate.use ~ea. Each of the parking lots used scheduled

sweeping good housekeeping Parldng lot test locations, conditions, and B,’~Ps are
surnma~ed in Table 3.

2.4 Testing Methodolo~

To rrdrdn~e test variability caused by differing rainfall intensities and d~.~a:ions, both pans of the

WSPA/AP] n,moffstudy used a simulated raint’a]l method to induce runoff from the study sites. The

wa~-dispensmg system and sampling procedures were identical for both the RGO and commercial
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pari6ng lot sites. The water-dispensing system was designed to apply water uniformly over the test

area and create sheet flow.

During the test, potable water was distributed uniformly over an approximate 400-square-foot area

using a network ofl~rforated l-inch-diameter, schedule 30 polyvinyl chloride (PVC) pipes elevated 2
approximately 4 feet above’the pavement surface. A schematic of the simulated rainfall system is

shown on Figure !.

2

Figure 2. Schematic of Simulated l~infall System                         ~

~ ~ ~ appE~ ~ a ~e of~pro~y 2.0 ~o~ per ~nute ~pm) for ~e duration of~e          ~

45-~ute t~t. ~s ~te represents a r~l rate of appro~te]y 0.~8 ~ch ~r ~nute or O. ]2

inch eve~ 15 ~tes over ~e ~est application ~

The runoff" fi’om the simulated rain/all application w~ channeled by gravity and sand-filled

polyethylene tubin~ containment berms to a collection point. The runoffwas diverted into a stainless

steel collection trough and was pumped into a poly-lined ~S-gzllon steel drum.
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2.$ Sampling Procedures

San,piing procedures for both P~t ! and l! studies f’oilow the sampling protocol established by

846, "Test Method.~ for Evaluating Solid Waste" (including surf’ace and groundwater).

The following samples were collected at each test site.

¯ A discrete grab sample fi’om the collection trough every i~ minutes during the 45
minute test

¯ One composite sample ~’om the runolTpumped into the :5:5-~1on drum.

In addition to these samples, a back~’ound sample of’the on*site water supply was collected at the

point olr dischaJ.ge E’om the simulated ralnt’all application apparatus, and a duplicate oil and grease

sample was collected a~ each test site. Samples were obtained using cleaned sampling equipment ~:1

were placed into laboratory*supplied and certified "clean" sampling containers. Collected samples

were labeled, placed on ice in a cooler, and maintained under proper chain*o~’oCUStody procedures.

A ra-ip blank sample was included in each of’the sample coolers used t’or this study.

2.6 .-~nalytJcal Testing

GTEL Environmental Laboratories, a state-certified analytical laboratory located in Torrance,

California analyzed samples ~’om l~.GOs ! through 5 Del ~far .,~.nalytical, a state-certit~ed

laboratory located in Ir~ine, Calif’om~a analyzed samples ~’om R~O 6 and all tour parking lots.

Laboratory ana~y~ were condueted in accordance ~th appropriate EPA methods. The constituents,

analyticaJ test methods, and detection limits used for the WSP~/,s.PI study are listed in Table 4.

2.’~ Quali~. Assurance a,d Qu-’,li~7 Control

Both parts of’the WSP,~’:,.’~! study described herein de’,’elo.~ed and implemented field and laboratory

qualit), assurance/~uality control (QA/QC) procedures I’;,.-Id Q~’JQC includes f’ollow~ng stricz
~r -

sampEng protocols as speciEed in the project work plans and szand,~rd operating procedures. These

9
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procedures include an evaluation of cross-contamination through the analysis of trip blanks.

Laboratory QA/QC addressed the following:

¯ Accuracy (analysis ofmatrix spike recoveries on each batch of samples and regular .,~
analysis of certified samples)

¯ Precision (analysis of matrix spike duplicates)

¯ Contamination (analysis of method and filter blanks)

¯ Holding Time (specified holding times associated with each chemical method)
¯ Certified ,~ethods of Analysis 0EPA or State certified methods of analysis).

.1.0 RESULTS AND DISCUSSION

The following sections present the results of the WSPA/AP] simulated runoff, study and provide :~)
summaries of analytical data from Sacramento County’s Action Plan Demonstration Project and

~, ~--~NLrP.P. Also presented are d~ta plots that provide comparisons between the pump islands and ~

driveway P.,GO results and bet~veen EGOs, parking lots, and N’U’P.P.                                  ~

;3.1 Analytical Results                                                             .~

UThe analytical results of simulated runoff" samples collected from P.GOs as pan of this study are
su~ in Tables 5a and 5b These tables present the results ofboth the Part I study conducted           3

by Hart Crowser (EGOs I through 5) and the Pan II study conducted by Geomatrix (EGO 6).

Tables 6a and 6b summarize the results of laboratonj analyses of simulated runoff, samples from           ~

commercial parking lots. Tables 7 and 8, respectively, summarize the results from Sacramento

County’s Action Plan Demonstration Project and median concentrations reported in NUEP.

R0059129



O|OMATIqlX

3.2 Data Comparisons

This report compares anal~ical data fi’om the

WSP~[ R~s ~d p~ng lots. the Action

PI~ ~trazion Pro~t, and ~ usin~ a w~=,,,.

~ o£ ~x plots. Fibres 3 t~ou~h 24. ~x .
plots ue a ~mpie ~d u~l met~ o£ data

~

ch~e~stlcs o~ ~n~e ~oups o~ d~t~ ~

~m~nents ofa t~ic~ ~x plot ~e pr~z~                   .

on Fibre 2. Sho~ on t~s 6~re ~e the 2Szh

~ 7~ ~til~ o£the dat~ w~ch £o~ ~e Figure 2. Components otz Typical Boz Plot

top ~ ~nom o£~e ~ There£ore. by defi~tio~ 2~ percent o~the data ~ve a v~ue

i~ ~ ~ ~om fine ofthe ~ ~d 75 ~rcent ~ve a v~ue ~u~ to or le~

~ ~ ~dd]e ~n~ ~ ~t~ ~e ~x is the medi~ or 5~h ~rcenti]e (one-~£o£the data

values ~e ~u~ to or 1~ zh~ the m~i~ ~d one-hai£ ~e equ~ to or ~r~zer). Lines (~]~

~) ~ v~i~y ~m ~ top ~d ~ztom o£~ch box to the m~mum ~d ~mum data

~ ~y ~s, the ~x~ ~o~ on Fi~r~ 3 t~ou~h 24 ~e collap~ into a sin~e ho~onz~ line

~t a w~ ~g to ~ ~ ~ue. The p~ncipal r~n ~or the s~

is the presence o£a ]~ge humor o£non-det~t values in the data ~z. ~en this ~rs, a sin~e

~on~ ~ ~ ~ ~ ~e d~ion i~iz, ~d the whisker and ~x ~gmenzs below the reporting

~u~ ~ Crow~ ~ ~mat~x col]~t~ ~d ~alyzed both discrete ~d com~size ~ples

£or ~s ~dy, o~y ~e ~m~ze r~]ts ~e ~ £or comp~son pu~oses in this rein. Com~size

results ~e nosily ~nsidered more me~n~! than indi~dual di~rete re~]zs when e~uazing

~]]ut~t ]oadin~ in sto~ water disc~ges. [z should be noted zhaz the com~ze ~plin~
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methodology used for the WSPA,’AP[ study is equivaJent to the event mean concentration (EMC)

reported ~n NURP (EPA, 1983). which is defined as the total constituent mass discharged divided by

the total runoff-volume In addition, the flow weighted sampling method used for the Action Plan

Demonstration Project (Uribe, 1993) provides an estimate of" E,MC. To provide consistency in

comparisons between these studies, the E~,tC will be used when describing �omposite discharge

concentrations for the remalr~der of’this report.

The f’ogowing sections discuss comparisons between the pump island and driveway results from the

WSPA/API RGOs, and between the RGOS, parking lots, and NURP.

3.2.1 Comparison of’Results from RGO Pump Islands and Driveways

Figures 3 through 9 present box plots that compare EMC results between the pump idands and

driveways from the WSPA/API RGOs for total suspended solids, oil and grease, total petroleum

hydrocarbons as gasoline (TPHg) and benzene, toluene, ethyl benzene, and total xylenes

On the basis of. these box plots, there is no significant difference in median EMCs in runoff- from

pump islands and driveways for these cons:itu_’ms. In each case, the median EMCs from pump

islands and driveways are either at or very near the detection limit. Toluene, ethyl benzene, and total

xylenes were detected more frequently in samples from pump islands, primazily the result

simulated spill on the R,C-O 5 pump isI~d. However, the P’.MCs of.these chemicals were significantly

below the Maximum Contaminant Levels (’MCLs) for drinking water established by EPA and

Ca/if’ornia Department of’Health Services ( Marshack. 1993).

3.2.2 Comparison of Results from RGOs, Parking Lots, and NURP

Figures l0 through 24 present box plots that compare the EMC results for RGOs and parking lots.

The median EIVIC results from NL1P,.P ate aJso presented on the data plots for total suspended solids,

copper, lead, and zinc (Fi~,ures 10, 20, 22, and 24, respectively). On the basis of.these box plots,

there is no signifi~’.anz difference in median EMCs between EGOs and parking lots for these

constituents. In addition, the box plots for tc’,tal suspended solids, copper, and zinc indicate that for

these constituents, there is no significant difference in median EMCs between RGOs, parking lots,

12
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and background runoff-levels established by N~’P.P. The box plots for lead, Figure 22 indicate that

t~e median and range ofEMCs 6om ROOs ~ paddng lois are s~ficamly less than the background

values reported in N’UI~.

4.0 CONCLUSIONS                                                                           2
;

The results offl~i$ study demonstrate that for the constituents analyzed in this report, median EJV[C$

in storm water runoff from normally operated and maintained P, GOs are no higher than those in

runofffi’om commercial parldng iou. Additionally, median EMC$ of’total suspended solids, copper,

lead, and zinc in nmoff from RGOs and parking lots are no higl~r than background levels present in

urban runoff-as established by NUP, P. Furthermore. there are no significant differences in median

EMC$ in runoff from P, GO ptunp islands and driveways for the constituents analyzed. In all cases,

the fueling related ¢onstituerr,~ (TPHg and BTEX) from pump islands were either not detected or

below applicable Maximum Comaminam Levels (MCLs). These results indicate that fueling activities

¯ at normally operated and maintained P, GOs do not contribute additional significant ¢oncentratinnz

of measured constituents in storm water runoff.
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Santa Clara Valley ’Nonpoint ,  ource ’ " -
Pollution Control Program i1
57~O Almaden expressway, ~fl Jose CA 9.~118 ,=,, "
(408) 265-2600 tAX (408) 266-0271 °-~’,’~’i’ " ~ ’

January 4, 199.3                                                  ... I..~ ~

Dear Industriai Compliance Manual Owner:

Subject: Santa Clara Valley NPDES Industrial Genera] Permit and Complianc~ Binder
Update

The Santa Clara Valley Nonpoint Source Pollution Control Program (’Program) is rending
you the enclosed Best Management Practices (B~P) Manual, a copy of the amended portion
of the Santa Clara Valley N’PDES Industrial General Permit, updates of Sections 4 and 5 of
the Handbook porlion of the binder, a new outline for the Storm Water Pollution Prevention
Plan (SWPPP), and a list of information materials available from the Program. We also
describe below how, in the future, industries may be exempted from the sampling and
analysis requirements of the Permit. We are sending you this information because you have
purchased a Santa Clara Valley NPDES Industrial Genera] Permit Compliance Binder from
us.

l.[ you are an indu~ry which has f!led an NOI, we are also enclosin~ a letter
questionnaire regarding exemptions from ~torm waler ~ampling and anal.vsis, which we
reque~ that you complete and r~tum.

Please note that there are three NPDF~ Industrial General Permits. One was published by
the i=PA in the Federal Register on September 25, 1992. The FPA Industrial General Permit
does not apply in California because it is an N’PDES authoriz~ state and the State Water
Resources Control Board (State Board) has adopted a NPDES Industrial General Permit.
The San Francisco Bay Regional Water Quality Control Board (Regional Board) adopted a
NPDE~ Industrial General Permit specifically for Santa Clara Valley. If your industrial
activity is located in Santa Clara Valley, only the Regionai Board Industrial General Permit
applies to you.

(3~; Sep;e,,’a~er 16, 1992 t;-,e ]~egional I~oard a.’~ended the Santa Clara Valley Industrial
G~ner~] Permit to incorporate cr:a=~; in the m’.,~;t=oring r~a!rements u~der EPA’s April 2,
19;2 Fin.~l Rute. The S~*e Boar.J similariy amended the s~a,~-wide Industria~ General
P~rrait on $c?temb~:r 17, 1992. Both permits t~ccame effective October I, 1992, and
forms ~ xti!! being accep:e~ at this time whho,~t penalty. ’!ae attached l:~rrnit amendment
should be ir~.~erte~ into Ih~ Compliance Binder in the section ,,i;h the Santa Cla;~ Valley
per(nit. The draft BMP Manual in your bir)d~’r should be rein,wed and replaced with the
enciow.~ final m~)uai.
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The amendments to the Santa Clara Valley Industrial Genera] Permit require a monitoring "r
program be implemented by January 1, 1993, annual inspection and certification, and annual ~-~ Lrepo~ng. The minimum moniloring program requirements include monthly visual
observations of slorm water discharge during the wel season, observation or testing for non-
storm waler discharge two times during the dry season, sampling of one storm event in the
1992-93 wet season and two storm events in subsequent wet seasons. Samples must be
analyzed for pH, specific conductivity, Total Suspended Solids (TS$), Total Organic Cazbon ./.(TOC) (Oil and Grease (O&G) may be substituted for TOC), and for other po|lutants
believed present. Industries wishing to monitor in groups were required to submit a Group
Monitoring Plan to the Regional Board for approval by December l, 1992. The amendments
to the Santa Clara Valley Industrial General Permit als0. provided three mechanisms for
exemption from the storm water sampling and analysis requirements.

Exemptions from Sampling and Analysis of Storm Water:

A discharger is not required to collect and analyze storm water samples if the discharger can
certify one of the following and submits the certification to the Regional Board by December
l, 1992 for the 1992-93 wet season, and by August I for subsequent years:

1. A discharger ce~fies, in accordance with the permit provisions, that there is no
exposure, or possibility of exposure, of industrial processes or materials to
stormwater. The following conditions must be met:

a. All illicit connections have been eliminated.
~,~

b. All materials must be completely contained at all times so, if spilled, they will
not directly or indirectly contact storm water.

c. All emissions from stacks or air exhaust systems, unhoused manufacturing and
heavy industrial equipment, and emissions of dust or particulate matter must
not be exposed to storm water.

2. The Program has certified in writing that the discharger has an acceptable Storm
Water Pollution Prevention Plan and should not be required to collect and analyze
storm water samples for pollutants.

Or,

3. The discharger requests in writing that the Regional Board waive the sampling and
analysis requirements (for a very good reason) and the Regional Board grants the
waiver.

2
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Revisions to Monitoring Requirements:

The revisions to the monitoring requirements included the following four change~:

1. Eliminating the requirement to monitor the first storm event of the wet reason.

2. Requiring sampling and analysis of only one storm event during the 1992-93 tea.urn.

3. Requiring either grab sampling or a combination of grab and composite $ampling for
analysis.

4. Allowing analysis for Oil and Grease as a substitution for Total Organic Carbon.

Certification of Elimination of Illicit Connections:

All illicit (un-permitted) connections to the storm drain system are prohibited as of October
1, 1992, and industries were required to submit certification of elimination of all illicit
connections to the Regional Board by that date. Industries may have until July 1, 1993 to
remove all illicit connections if a written request to the Regional Board is made which
justifies the need for extension and provides a schedule for completing the work.

We hope this information has been of assistance to your compliance with the Santa Clara
Valley NPDES Industrial General Permit. If you have any questions or comments or would
like to ob~n additional BMP manuals, please call Marcia Guzzetta at our Nonpoint Source
Hotline at (800) 794-2482.

Sincerely,    . ,,

Keith Whitman
Program Manager
Santa Clara Valley Nonpoint Source
Pollution Control Program                              ’

Enclosures                                    ’-’-

cc: T.Mumley, D.Hopkins - RWQCB
D.Chesterman, M.Klemencic, B.Goldie - SCVWD
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The attached pages arc updates to the March 1992 binder entitled "lndusn’ial Storm Water
Pollution Control Compliance: A Comprehensive Source Book." Three items are enclosed:

1
I. A new Section 4 of the lndusu’ial Storm Water Handbook (the fourth division in the

2binder). Please discard the entitle March 1992 draft Section 4 and replace it with this
one.

2. A new Section 5 of the Industrial Storm Water Handbook. Please discard the entir._.__e
March 1992 draft Section 5 and rtplace it with this one.

3. A new out]ine of the Sample SWPP Plan, contained in the fifth division of the binder.
Please discard the Outline pages of the March 1992 d.,’aft and replace them with these
pages.

--4,

(- ~K)CS~CV(G M RODR 10)~’120115| (-OV~d
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,Section 4 SWPP Plan Parl 1: Source Identificatio,,

i4. SWPP PLAN PART I:
SOURCE IDENTIFICATION

The first pan of the SWPP Plan is a de~led not need to list the activity or’ ce~fy that you will
description of potential sources of contaminants take continuing actions to minimize pollutants that
that may be exposed to storm wmer at your maer storm water.
facility. The intent of identifying these souroes
for your site can be seen as two-fold. ORGANIZATION OF’ "rH]S SECTION

The primary purpose is to encourage you to
identify the important potentigl storm water This section of the Guidance Handbook descdbel
pollution sources at your facility. This will assist how to conduct s ~ource identification for your
you in more directly addressing your SWPP Ran facility and how to complete P~rt ! of the SWPP
and monitoring program regarding pollutants from Plan. Soction 4 consists of th¢ foBowing parts:
these soumes at your facility. Effoctive soun:e
id~’.ntification is important to your compliance ¯ Identifying Potential Sources: Guidance on how
process. Tits wilJ help you to eliminate potential to evaluate your facility to locate potential
sources or, if this is not possible, to design effec, soumes of storm water pollutants associated
tire Best Management Practices (BMPs) to with industrial activities.
prevent storm water pollution. * ~ne-by-Line Guidance: One possible approach

to completing Part ! of the SWPP Plan for your
The second purpose of the SWPP Plan is to direct facility. These s~’ps are not part of the General
future inspector~ toward locations on your site Permit, but ate suggested by the Santa Clara
that they should be aware of, in order to determineValley NPS Pmgrmn.
whether your BMPs m~ satisfactory in preventing¯ Table 4- !: A ~ggested format for a souw.e
storm water pollution, identification, with a list of potential sources

that are common to typical industrial facilities.
If your facility is designed and operated to effec- ¯ Figure 4-2: Guidance regmding the kinds of
tively prevent storm water pollution, you may be industrial activities that ar~ likely to be potential
able to complete this section with a minimal de. sources: the materials which most commonly are
scription. You may have no areas where contami-potential poUutanu from these activities: and
nan,s could be exposed to storm water. However, some suggestions about the kinds of evidence
this may be an unattainable idea] for the typical commordy found at an indusu’ial facility if a po-
industrial facility, since many manufacturing tentia] source is pt’ezenL
processes are "dirty" by nature. The intent oftbe
permit is not to cause you to cease operations, just
to conduct them i~ a way that is effective at
preventing storm water pollution. Still, a clear Of
unstated) purpose of this section of the SWPP
Plan is to encourage you to look at the areas on
your site that may lead to storm water contamina.
tion. and to alter or eliminate tJ~-m, even before
your SWPP Plan goes into effect. If you eliminate
the potential of a particular activity or location to
contribute potiuants to storm water, then you do

Th~ Santa C~ra Val~y NPS Pn~ram          paoe 4. I                              0&’12/92
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Section ,~ SwPP Plan Parr I: Source k~entif~.ation
L

IDENTIF3"ING POTENTIAL SOURCE.S
OF STORM WATER POLLU’rlON Storm Water Ar, sOCilted with lndu~rlalAT AN INDUSTRIAL FACILITY Acllvity includes but is nol limited to items

on th~ list. developed u pan of U.~.The Source Identification pan of the SWPP Plan regtdations.
is the record of a pmce.ss that you conduct at your
facility. You, the facility operator, carry the Stona water I~ associated wilh indttstdalburden of identifying soumes and potential activity I/any of the~e m~ eXlX~ed to ~orm
sources of storm water pollution at your facility.
The Oeneral Permit does not t~.cify a U~ of meas
thin you must check, aliowi~,g you to aclmowl. ¯ Material handling equipmem oredge that once you have looked I~ them you’ve l~ivltl~completed the job. The General Permit language ¯ Raw matoril~instead requires you to identify n/i potential ¯ lntermedial~murees spec~c ~o your facility, and then Io

¯ Finaladdress these in the other parts of your SWPP ¯ By-product~Plan. ¯ W~te pmduct~
¯ Induraial machinery

Your murce identification mus~ be a li~ ~ecial.
ized for your own facility. The Regional Boanl’s which m locale.d in one of ther~ at~j.s of yourdeTu’~tion of"$mrm water associated with ind,,*, facility:trial activities" includes but Lf ~of limited m some
activities and materials listed in the EPA’s 1990 ¯ Industrial plant yards
regulations. The a~vities that are definitely in- ¯ ~atedal handling ritescluded appear in the box on th~s page. The intent ¯ Refuseis to lead you to identify activities that ar~ poten. ¯ Sites used for the application andtial sources of storm water potlution, whether or disposal of process waste watennot they are specifically listed. Activities that axe ¯ Sites used for reddual Ireaunent,not considerul industr*al activities m mot in. storage or disposaleluded in the SWPP Plan. ¯ Shipping and receiving

¯ Manufacturing buildingsThe General Permit instructions state that you ¯ Storage areas (including tank farms) formay reave o.O’d~e l~st activities and locations that raw materials, intermediate and finalare clearly and demonstrably not related to productsindustrial activities, even though they are on an ¯ Areas where indumial activity hasindusu~:d site and may be sources of �ontami. t~en place in the past and significantnants..~ prime example is en, ployee parking lots, mmerials Rmaln and are exposed towhere motor oil leaks. Another is office buildings storm w~ror commercial facilities on the industrial si~,
where loading docks or air conditioning equip-
merit could drip contaminants. If these turn out toSome activities are definitely included, and somebe significant sources of storm water pollutants, are definitely excluded. Many other activities fall
you may need to work with your local municipal- into a grey area between the two. You will needity to identify means to con, ro! the poLiut,xnts, to evaluate how and where they ar~ conducted atHowever, they are not covered by the General your facility to determine whether they m~permit and need not be included in your SWPP potential sources. You should include in yourPlan.

The Santa C~ara Valley NP$ Pn>gram page 4-2 08/12/92
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Section 4 SWPP Plan Part 1: Source Identif~catio,,

source identification any loc~ons on your site SW’PP Plan prepared by the N~S Program for a
where you conduct industhal activities that may fictitious industrial facility. The sample SWPP
be exposed to storm water, whether or not they plan is included as an appeMix
appear on the General Permit’s list. (If you received aids handbook as pan of a binder

distributed at the NPS Program Wmlt,,~, the
Bocause the sourec identification is a process, and sample $ WPP Plan is included in Socl5on V oi" the
even/site is differeru, this guidance documem binder.)
does not provide a complete checidis| for your
facility. Tlds section provides general guidance !.0 INTRODUCTION AND BACKGROUND
about the kinds of oparations that could be sources
ot" atorm water poliution on your site. Provide a brief descripfion of your facility. De-

acribe in a few ~nces where lhe facilhy i$ and
The relp~lations are intended ~o Mdress "indusu-ialwhat work happens on lhe d~e.
activities exposed ~o swrm water." Exposure Io
storm water is not always obvious. The Regional2.0 SITE LOCATION AND REGIONAL
Board’s General Permit and the U.S. EPA’s morro INFORMATION
water regulations both make clear that they are
restricted to outdoor activities. Direct rainf~ This section addresses permit sec~o~ S.a. which
onto an outdoor activity is one obvious exposure requires inclusion of a lopographic or other map.
to slorm water. Another is storm water that flows The map should extend !/4 mile beyond the
across the site ~ contacts the activity or residues facility boundary, and should show the facility,
icfx by the activity, surface water bodies (including springs and

welJs), and the point(s) where the facility dis-
Equipmen~ used in an indoor manufacturing charges storm water to a municipal s~orm drain
operation and then moved to a )ocation where system or other body of water. The requirements
storm water contacts it is an industrial acdvity here may he included on the site map for Section
exposed to storm water. A less obvious circum- 3.0.
stance is storm water that contacts panicles, dust,
liquid spilJs, or other residues that are created by 2.1 location
an activity i~ide o b~i£inS. Contaminants may
be carried outdoors, for example on the tires of a Briefly describe the facility location. Include
foddift or through a roof vent, and build up on descriptions of roads or railroads that serve as site
outdoor surfaces. These conlmninants arc the boundaries. Describe the uses of the land border-
results of industrial a~vities which ate exposed to ing each side of the facility (e.g. ofJ~r indusu’ial
morrn water, and may need to be identified as uses, undeveloped, residential, agricull~ral).
potential sources.

2.2 Topography, Surface Water Bodies, and
LI~E-BY.LIN£ GUXDkNCE Wells
ON COMPLETING THE
SWPP PLAN PART 1 Reference your an,ached topogniddc map. If you

are using the site map in section 3.0 as your
This section contains guidance on prepaying Pan 1 Wpograpldc map, state aids facL
of the SWPP Plan to conYorm to the "loner of the
law" as put forth in the General Permit. The Describe any surface water Ixx~es within 1/4 mile
headings of tl~s section cor~spond to specific of your facility, including springs and wcLlands.items in the provisions of the Gener~] Permit. This should include former ~rface water bodies
They a]so correspond to sections of the s~mp]e as well. include creeks or intermiuent ~reams that
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Section 4 SWPP Plan Part 1: Source Identification

arc dry due to drought, and/or creeks that arc dry ¯ VcNcle service ar¢as
during summer monOu ~t are flow~g during the ¯ LocaUon of ~ach well wbe~ fluids from th~
rainy season. Also, identify any drinking water facility ar~ injected underground
wells, water supply wells, and injection welb ¯ Location of each dry well or infiltration device,
within 1/4 mile of your facility, where fluids from the facility ar~ allowed to

2.3 Regional Rainfall prohibit many forms of this kind of device.)

Estimate the mean annual precipitation, in inches,It may be mor~ convenient to provide the required
for your site. This information is available frominformation on several maps or map layers rather
the National Weather Service, or f~om a local than on a single map. The provided map(s) may
weather station with a ~n gauge-, for example, abe hand sketched, but the detail and scale must becentral station in San Jose. For convenience, yousufficiendy accurate to provide a clear illustration
may wish to estimate the mean annual precipita-of storm water movement, control, and potential
[ion at your site using the map in Figure 4-1. Thepoints of poilutant ¢ontaCL
map shows fines of equal rainfall (isohyetal lines)
for fl~e Santa Clara V~ey. You can locate the 3.1 Buildings
approximate area of your facility and read the
mean annual precipitation from the nearest Provide s brief description of the buildings located
isohye~ line. A rough approximation is gener,on your site. This section should include a de-
ally ~Klequate. scdption of the activities performed in the build-

ings, the materials utilized in the buildings, and
3.0 SOURCE IDENTIFICATION: SITE (briefly) the management structures and proce ....

DESCRIPTION dures used in the buildings to minimize potential
for contact of raw materials and wastes with storm

Your inuoductory text will meet requirements inwater (e.g., berms or other secondary containment
permit section 5.b. Briefly describe the facility,structures, oil/water separators, spill Rsponse
including the overa]J size in acres or square feet,procedures, etc.). You should Rference any
the number of buildings on the site, and majordocuments that you already have that contain this
activities a~ the site. Provide a site map that information. Examples include best managemetu
identifies the following: practice (’BMP) manuals or spill prevention and

control documents. It may be possible for you to
¯ Storm water conveyance, drainage, and dis- satisfy this requirement entirely using information

charge structuw.s from existing documents.
¯ An oudine of the storm water drainage ~Jr.as for

each storm water discharge point 3.20uldoor Slorage, Manufacturing, and/or
¯ Paved areas and buildings Processing Areas
¯ Areas of pollutant contact with storm water or

release to storm water. Include potential areas asDescribe areas of outdoor activities st your site.
well as known a;,cas. Examples of areas includeInclude all storage, maintenance equipment
outdoor storage or process arras; loading andparking, and manufacturing/processing ~eas.
unloading areas; a~ waste UcaUnent, storage orDescribe the activities for each ar~a, the materi~
disposal areas handled, and management suuctures and prnce.

¯ Location of existing storm water structural dures used to minimize potential for contact of
control measures (e.g., berms, etc.) raw materi~Js and wastes with storm wamr.

¯ Surface water locations, including springs and Identify any processes or activities that generate
wedands significant quantities of dust or p~tJcu]ate matter.
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$~cfion 4 SWPP Plan Part I: ._e.o_urce Iclentif~p..ation

Again, you may use Rferences to applicable if this certification is no{ immediately possible
existing documents Io satisfy this requirement, because (a) rids requirment nec~sitates signifi.

cant structural cha~ges or (b) you have applied for
3.3 Loading/Unloading Areas but not yet received an NPDES permit for non.

storm water discharges, you must notify
Descdbe all Ioading/~oading areas. De.~dbe Ihe Regional Board, the Program, IM local I~encies
materials thai are handled in each area and any that a non-storm water dischalie ~ be
managemenl structures or procedures used to eliminated. The notification must include justifi.
minimize potential for spills. Again, you may use cation for a time extension, IM a schedule (sub-
Rferences to applicable existing documents to je,."t to modification by the Regional Board)
Mtisfy this requirenlenL indicating when non-storm water discharges will

be eliminated. Note that the elimination of all non-
3.4 Site Paving storm water discharges must be completed prior to

july i, 1993.
Using best available estimates, describe the site
paving and drainage. Estimate the pereent of the 3.6 Proce~ Wastewaler Sanitary Sew~"
facility that has impervious covering, that is, the Sy~em
percent that is paved or covered by buUdings.
Describe all paving (e.g., concrete or asphalt). Describe the sanitary sewer system for the facility.
Identify those areas that are not impervious. You must certify that there ax~ no connections

between the sanitary sewer and the storm water
Describe the drainage structures for the site, sewer. This certification may be incorporated into
including ~enches, storm drain lines, and holding the above certification for the storm drain system.
ponds or lanks. Include a discussion of drainage
areas that describes what areas drain to each 3.’/ Underground and Above Ground Storage
drainage structure. Note that a ~nall site may Tanks
consist of a single drainage area.

Describe all underground and above ground
3.$ Storm Drain Syslem morage tanks at your site. Describe the materials

that are handled in each tank and any management
Describe the storm drain system to which runoff mructures or procedures used to minimize porCh-
from the site will drain. Identify the owner/ tiai for spills or leaks. This is another place where
operator of the system (typically, the city or your SW’PP plan should make references to any
municipality in which your facility is located) and applicable existing documents to satisfy this
the nearest Rceiving water (body of water into requirement partially or completely.
which runoff is discharged from the storm sewer).
(See Section 3 of this handbook, describing ~e 4.0 SOURCE IDENTIFICATION:
NOI, for advice on locating your receiving water.) DESCRIPTION OF POTENTIAL

SOURCES OF POLLUTANTS IN
Identify all connections to the storm drain, and STORM WATER DISCHARGES
certify that no non.storm water discharges to the
system are permitted. The certification should 4.1 Potential Pollutants
include a description of any tests for the p~sence
of non-storm water discharges, the test methods This section should discuss any materials or
used, dates of testing, and any on-site drainage wastes that may be potential pollutants to storm
points identified during testing. (Section 6 of this water. These will include raw materials used in
handbook describes the process in more de~l.) your process or maintenance activities and pnxI.
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Section 4 SWPP Plan Part 1: Source IdentifP.~tbn

uc~ and wastes gencra~d by your process or If you have identified potential poUutants th~ may
maintenance activities, be prcscnl in significant quantitcs in nmoff, but

you have also developed management or �o~fin-
4.1.1 List or potential pollutants to storm ment practces that a~ to be inirlatcd soon to

water eliminate or minimize the pollutant, stanmadze
the practices lgre. Upon Lmpicmentation, you may

Identify, potential pollutants that have ¯ reasonableestablish that the pollutants L,~ no longer likely to
potential to be present in storm water. Developingbe present in sigxdficam qulndties in runoff. This
this list is a large part of yotxr SWPP Plan. One will probably require some sampling arid analysis
mea~s to complete this task is to �omplete Table activity, but it may then also minimize your storm
4-I in the fonowing sexton, using she method water monitoring mcluimnems.

4.1.3 Existing sampling data describing4.1.2 Estimate of annual quantities of potential       pollutants in storm water discharge
pollutants in storm water runoff

Provide any exisdng storm water analytical data.
Identify ~ose potential pollutants that may be Data summaries may be provided in tabular or
present in storm water in sig~ficant quantities, text form. Graphs or other pictorial data repRsen.
Include any materials or wastes that age stored rations may also be included.
outside or in uncovered areas for any length of
time. Include materials that arc delivered or 4.2 Isolation of Storm Drain from Sanitary
picked up on ¯ regular basis and/or that have been Sewer
leaked or spited in the past (for example, bags of
powdered raw materials thai have been dropped Summarize inspection, testing and other ird’orma-
a~l/or ripped, fuels, oils. or Uquid raw materials tion that documents that your sanitary sewer lines
or product that have been spited or dripped), do not discharge to the storm drain at any point.

’This i~’ormation may be brief if provided in more
Estimate the annual quantities of each of these
identified potential pollutants that may be presentTABLE 4-1: IDENTIFYING POTENTIAL
in runoff. Utlize any existing sampling data SOURCES FOR YOUR FACILITY
describing pollutants in storm water discharge. If
you have no sampling data. you may have to giveTable 4-1. following page 4-8. can be used to help
gough initial guesses that will be verified by later you tl~JOugh the process of identifying potential
sampling axgl analysis activities, sources of storm water pollutatu5 at your facility.

The table, "Identification of Potential Storm
’You may feel that your pollutant �ontainment Water Pollutants," and the accompanying descdp-
suuctures, coupled with your management prac- tJon in this section arc oniy one means of �omplet-
rices (e.g., Spill prevention and response, erosion lng this process, and ate not specified by the
�onuol, employee training, storm water ucaunent Regional Board as a compliance process. How-
procedures, etc.) are effective and that the annual ever, the Santa Clara Valley N’PS Program sug-
quanLities of the identified potential pollutants in gests that it is likely that you can comply effcc-
storm water arc likely not significant. If this is the tively with the General Permit’s SWPP Plan R-
~se, you may state this in this section. Be sure to quirements if you use this process to locate and
document your �ontainment avd management fully consider Og possible sources of storm water
practices thomughJy in Pan 2 of the SWPP Plan, pollutants on your site.
the part where you describe storm water manage-
ment controls for your facility.
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Section 4                                        SWPP Plan Part I: Sour~ ~;#~.atio ..... L

SOME COMMON POTENTIAL SOME EVIDENCE OF PRESENCE OF
SOURCF.S AT A TYPICAL FACILITY POTENTIAL STORM WATER

M~lli~.~lg:
POLLUTANTS

¯ Painting oper~ions ¯ Suins on soil or p~vemem near mndoor¯ Washing operations equipment
¯ Woodworking operm.ions (sawdu=) ¯ Small pools of r,,mding liquid in periods¯ Primary metals operm.ions (metal dus~ long after ¯ rain

coal dust) ¯ F.,quipmem in poor repair or �ornxled
¯ Storage tanks conoded, m~Ined, leaky, or

Vehicles and Eouipmenl~ in poor rep&ir
¯ Outdoor or exposed ma]n~-naru~ ~ ¯ Particulates, soot. or oily film near roof or¯ Fueling areas waU exhaust veins
¯ Heavy equipment yards ¯ Open ports or hoses on equipment

¯ Meal dust, sawdust, other panicles near
Materials HandHne AR~: doors to manufacturing buildings

¯ Loading docks ¯ Uncovered storage of dry matedab--~arge¯ Bulk =omge piles, dr3, materials or un~ piles
¯ Liquid storage tanks
¯ Liquid transfer stations
¯ Hazardous materials handling areas preparing your own tables and text to describe

(refer to HazMat plans, SARA Title [] sources of potential s;orm water pollutants among
requircments, and other requirements) your facility’s industrial activities. To use the

¯ Access roads table, follow these s~.ps.
¯ Ra]I spurs
¯ Waste storage and handling areas Slep I. Ident~y Industrlaloctivlties andmaterl.

a/s hand/~ng areas. When you complete the table
Ro~f~p and Outdoor F_~_ui_t~eqT~ for your facility, include processes aggl a~as at

¯ C~oling towers your site that age exposed to storm water. Any
¯ A~r pollution control devices materials that are handled or store~ outdoors (ev~
¯ Roof vents f~m heavy mantOac-’turing for short time period~ such as dur~g delivery)

buildings should be lis;ed in column I. Potential sources
¯ Compressors may include handling of raw materials, products,
¯Pumps or wastes, as well as process or maintenance ac-
¯ Generators tJvities.
¯ Transformers

Identifying industrial act/vibes or materials
handling areas that arc sources of potential

You may w~sh to I:d~otocopy the blank pages of pollutants requires a thorough review by operating
Table 4- l and ~’~ them in with information from pcrsormcl who arc familiar with the specific site
your facility, You may b~n use the table itself to and experienced in its industrial operations.
form the largest pan of your "List of potential
pollutams to s~orm wmcr," described in paragraphNote that in s few cases, you may need to include
4. I. I above, and the General Permit’s $~tion A,storm water from non-industrial act/vibes in your
provision ~.d, Or, you may prefer to use the tablesourc~� idcn~fication. Table 4.2 provides a list of
columns and the foUowing steps a.~ guidance in potential sources to consider in a partially com-
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Section 4 SWPP Plan Part 1: ~ource k~entification

pleted Column l, and a revised Column A that wastes, or materials that ere to be used in itswiU help determine wbether you must list them as produ~on processes. Refer again to the lection
a potential goutce, beginning on page 4-2 for more suggestions on

how to deteraline whether an i~usttial ~’tivity or
Step 2. lden~fy ma~rja/s and wastes ~soci~cdmaterial handling o~ralJoll m|ghl
with cash of the activates. The Ge~ral P~rmit sub~.ane~ that I~ve s polontial to ~ ~mrmrequi~_~ th~ you identify gpacific $~bsumc~ Ihat w~ler.
~re a~ociated with each of the potential murces
of storm water pollutant. The second ~.p is to
List the materials that you use in each of your ofpotentials~orm waterpoll~lants. In Column 4,
process Lines, industrial activities, and materials simply matt "yes" for any substances for which
handling areas to be sure that you can identify the you marked
source of’any ~ubstances that miSItt later be through F in Step 3. This column becomes your
detected in your storm water by your RRUlRaJ list of potential Storm water pollutants, or"polJut.
monitoring program. ~nu that have a reasonable potential to be presem

in storm water discharge in significant quantities,"
Your list s&ould include potential poUutants as required in the Genera] Permit (page 5, lection
directly related to your processes, as well as those A, provision 5.d).
not so direcdy Rlated (for example, materials as.
sociated with vehicle maintenance). Dust or otherStep $. Select storm water management controls.
pa~culate matter generated by you~ site activitiesFinally, in Column 5, for each of the substances
should be included. If your facility includes identified as a potential polJutant in Column 4,
tmpaved aRas that m bate (no vegetation), describe the storm water management controls (or
eroded soiJ .should be included as a potential best management practices, BIV[Ps) that you will
pollutant, implement at the facility to �onuol the pollutants.

Th~s is merely a list of controls you will imple.
Step 3. Eeeltutte whether each sllbHo~t may bt merit, as selected a~l described iJ~ Patx 2 or your
present be storm water. The six columm under SW’PP Plan.
the heading of Column 3 may be used to deter-
mine, for each substance noted as being present inColumn 5 on Table 4.1 may be a short reference
each mdus~al activity or materials handling or the name and locadon of the BMP, since the
operation, whether storm water may contact the column has very little space for a description.
industrial activity and. thus, whether the mJbstanceYou will need to describe the controls in more
may be present in storm water discharge. Table 4-de~! in Pe~ 2 of yore SWPP Plan. Column
I guides you in tl~s effort using Columns A r~uld include s reference to the page number or
through F. Each of ~hese columns asks a question~ct~on n:~mber of the full description in the
about some typicaJ ways in which storm water SWT’P Plan.
may contact an indus~al activity or materials
handling operation. The controls should include practices or structural

B.k~tPs that you currently have in place, those that
These categories may not be all-inclusive, but forare to be implemented as soon as the SW’PP Plan
the most part encompass those means by which takes effect, and those you intend to implement in
storm water typically becomes associated w~l.h anthe future. For example, if one of the industrial
industrial activity, as described by the General activities listed in Column I is loading and
Permit. Consider carefulJy whether there arc anytmJoadmg of solvents at a r~iiroad spur, the
other possible routes by which storm water may solvents
contact industrial equipment, iu effluents and pollutants (because spills can be prevented as best
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TABLE 4-1. IDENTIFICATION OF POTENTIAL POLLUTANTS: NON-INDUSTRIAL ACTIVITIES
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Section 4 SWPP Plan Pa~ f: Source Identff~;k~,, 0

Las humanly possible but migh! nev©r be reduced FIGURE 4-2: SOME GUIDANCE ON
to zero probability). In this c~e, the facility POTENTIAL SOURCES OF POLLUTANTS
probably has in place a hazardous materials
management plan or spiU control grid response Figure 4-2 includes, in the Icft-h~d column (Col-
plan which is fully described in =om¢ other ttrnn 1), a number of =ugge~ted polenfial =ources
doctuncn! in order to comply with other environ- of" pollutants lhat ate �ommon to iMagdal facili-
men~ regulations. The faculty should refemtcetics of many kinds. Identify which of the fisted

2tha| BMP in Column 5. and Ptrt 2 of your SWPPactivities or arras apply Io your facility, and add
Plan should refer to the exact fide of the other them to your Table 4-1. along wifl~ o~ben that
document and the page on which the descriptionspecific to your planL This generic table can
of the practice may be found, provide some guidance. ~t you can be sure tim

o~t3 ezist on your site that do not fit ~
If" th~ BM]:~ is 8 s’t~uc~r~ that is not ~t in place or IJmpl¢ d~scrJptio~j.
¯ practice that has not Ix~n irdtiatM, lJ~ d~scdp
fion in the SWPp pJan should Jnclud~ |
for implCm©ntafion a~d a sufficiendy d~tali~d
description. Tbe SWaP Plan should include
cnou~ text so !ha! a re~dator may evaluate
whc~¢r it will su.fficienl.ly COnUOI I~ pote~ial
pollutant from the g~ecific indusu, ial activity that
is its source.

2
Also in Column 5. for each ofthe substances
identified as potential poUul~n~s in Column 4. you
shouid include the identifying number that you
use on the SWPP Plan’s site map that d~ow$ Ihe
location of the industrial activity or material
handling gr~a !ha! is the ~ource of the potential
pollutant. Since the SW-PP Plan is expected to be
reviewed by a regulator who is visiting your die,
the SNPP Plan should include enough informa.
!ion !ha! the inspector may iocgte the ~omt water
management controls at your facility.

The completed Table 4-1 can work in ¢ombina=ion
with the completed site map to summarize =li Ihe
inform~on required in the Genera] Permit’s
provision requiring identification of polential
pollutants, and the two can provide t reliable
"mad map" to a~y further text or documenlation
thai plan! employees need to �ontinue implement.
ing the correct practices.
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Section $ SWPP Plan Part 2: Storm Water Management Contro!s "Jr"

5. SWPP PLAN PART 2:
STORM WATER MANAGEMENT CONTROLS

Pan 2 of the SWPP Man is I description of ~wnn * Equipmmt installed to remove pollutams from
water management �ont~l.s that you commit to storm wa~r before dbchar~
implementing at your facifity. Tlg ~ is for
you to develop m in.grated approach to The General Permit din~s you to �onsider

g~,Jvities., your facility. The SWPP Plan should below, The Regional Bo~d has indicated that it
show how you will p~vent pollut,mLs that will m:lulre Pan 2 of your SWPP Plan to inci.de
originate in iodustriaJ activities at your fadlJty �omxols figxn each ofthese categories, or, if no
born contaminating storm water, conm)ls f~m a particular category apply to you,

to demonsu-ate that you have considen~d
Part 2 of th~ Plan is ce.n~red on s lis; of your ca~gory and to demonsuate why no controls
facility’s storm water management �ontrols. You apply. Further, Ih~ General Permit
m expected to develop your own lJs~ of conuols, every facility’s operators implement some
and to address eff~’tively all of the sources particular tspecu of storm wa~r pollution
ider~fied in Pan I of your $WPP Plan. prevention. For example, every facility is

exgxx:t~ to conduct employee ulJn~g, perform
This is another pan of the Genera] Permit where periodic inspections, and keep w~onls on
you must develop your own site-s~ecific plan. premises. These, too, are shown in the box.
Neither the Regions} Board nor any other agency
is prepaid to develop a specific ~st of Storm Water Management Controls:
m:guirements for you. The Regional Board The General Permit’s Categories
p~surnes that th~ facility operator knows the
faciJJty best. and is best qualified to develop Storm water pollution p~-’vention personnel
controls ~ will control storm water pollution P~,,venfive maintenarge
at that facility. If you find ¯ particular sourc~ of Cmod
pollutants to be difficult (or costly) to conm~l, Spill Wevention and
i~ may be to your advantage to take ~ops to Soun~ control

Storm water management controls to consider for Storm water ~mt
this pan of your SWPP Plan may include a (i.e., tre.aunem defaces or prac~es)
number of appn~.hes: Sediment and erosion l~vention

¯ Operating changes that wi~ not interfere with Inspections
industrial a~vir~es, but may prevent polJut,~.s gecon~
fn~n contacting storm wa~r

¯ L’np~ved maint~arg~ aC~v~ties to prevent Source: NPDE$ Storm Water General Permit
inadvertent leak.s and spiLLs that may ~ach for Santa Clara V~ley, order ~s~. 9"2-011,
~torm water January 1992: Par~ A. no. 6. sec~on~

¯ Suucu~ changes to the fatty
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Secfk~n $ SWPP Plan Paff 2: Storm Water Management Commls

A number of g~danc~ documents are w~able to you n~y not h~ve to install the mo,e wsdy
p~vide assistance in idenfib/ing, developing, and measures. This is a powerful incemiv¢ to find
sele.ct~g storm water management conm~s. A the most effe~v¢ ope.tafiona] ccntmis possible.
term that is cotnmonly used for these ctw/n~is is and to imp]~nent th~n to the ut~noat at your

management practices, or BMPs. industrial activities cx, po~d to storm water,

man~a~turing fatuities. It is expected to be ORGANIZATION OF THIS SECTIONav~i/ab~e in the sununer of 1992. (For waders
who receive this handbook as pan of the NPS

This section provides guidance on how toProgram’s Indusu’ial Compliance Binder, ¯ draft evaluate your fadlity and wJect storm waterof th~ NPS Program’s BMP Mamal is in:hgled management contmis that meet yvur fgilit~’sin Pan VJ of th~ Binder.) The St~e of Cal~fomia charac~risdcs and a~e hoth cost-effec~ve andis developing a BMP mamal that is expected to effec~ve at preventing pol/ution. This sectioninclude desi~m spedfic~ions for equipment and aL~o includes IL~e-by-line g~idan~ foratructu~ BMPs. It is expecu~d to be evat~t~ the Storm Water Management Controls po~on ofduring the autumn of 1992. the SWPP l~an as called for in the General
As ~ated in Sexfion 4 of ~s lundtgg~ the Permit As in Section 4, the numbered
Gere,.~ Permit re.quires th~ )e~ Ixepme d’� I~n~’~hs describe one method of completing a
SW’PP Plan by ~ i, 1992. The �onu’ois SW’PP Plan that may comply with I~ Permit.

~ not spe, dfic.~ly laid o~t in this f&shion in the

~’mral Permit si~cifies dut you implmma

prances by Octt~er I. the date youg SWPP Plan

in your Ran are to be implea~e.r/ed no
July 1, 1993. This £1ows you an additional
period to implement m~asures such m ~ral
changes, equipment imtaHation, othu oasdy
measure.s, and measures that ~:luire a It~Idme
to obtain a~roval f~m po~c agendes (such as
¯ construction permit ~r a sanitary ~ew~r
discharge penn|t).

The deferment period also ~ows you ~
months’ le~ time to implement some lower-cost.
operafior~ con~is before implementing
hight-cost me.~ures that you commit to in your
SWPP Plan. If monitoring results from ~e 1992-
1993 wet weather season demo~ (to your
~t~sfacdort, and the Region¯/Board’s) that the
low-cost conm~Is are adeqttate by themse.h, es,
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Section $ SWPP Plan Part 2: Storm Water Management Controls

ORDER OF PREFERENCE IN ~gvity m~l beo~ming ~nl~minm~. Tbe
SELECTING BMPI volume of eon~ninamd water f~m

can Ihcrl be Irz~ to a m~m~m and lla~Jkd by
As you can see, these is a wide array of possible one of the fogowing two methods. P.ananl~
BMPs tlmt can pmvi~ stone morm wm~r t~t runoff f3un paddng lots,
pollution p~veruion. For each facility, snme ~ctivitim and ouher non-tndusuig mivjtim at
BM~s ~-e more effec~ve ~an o~n. But in facgity does n= ~ m be eovemO under ~=
most cases, a number of differem BIv~ or General Peamit if it is =eg~g=~l from wmer

8u~�~ rul�, th: N’PS Program ru:~mmends S. Reroute the actlvlty’s wsstewater

This order of pnffeJ~nce is ~ner~y too= f~cill~es. Hyou cannot IXeVent pol]umm
effec~ve at minin~zing pollutan~ in your storm enmring the water, you may need tohmdi~ Jt as
wa~r discJ~ge, and orlon rnos~ cos~-effective ~ wastewater rather than storm water and meet a
~ long run. number of discharge t~JuJsuna~j. This

genc~lly n:quircs, asa tim step, tltu
1. Alter the ac/JvJty to avoid cor/aminafing minimiz~ or eliminate swrm w~ler horn
swrm water, either by avoiding �~.ating a discharge-for instance, with a roof and henna.
poUuta~ or by making sure the poUul&~ never Mos~ ~nil~r~ authori~e~ p~J’¢r to avoid
~ th~ environme~, swrm wa~r to their sys~m duc to limi~d

U~atmem c~adty. You must oixain a ssoimn/
2. £ndose the activity in a building or a sewer discharge permit and, Jn most

so b~at no poten~l pollutants reach fie storm v,,as~ewmer authorities wi~I JU:luirt a
drain. This imlud~s keeping polm~al pollutants device on any discharge before ~y ~ ~
off. of paved surface.s where they easiJy wash ~ Depending on the rmtu~ and vohune of your
¯ e norm drains, and unpaved surfaces wber~ wastewmer, they may trove o~er m:iuirunents.
they sorb to sou pa~des that may wash into t~
storm drains. 6. Treat storm water that contacts the

activity befo~ discharging it Io~e
3. Cover the activity to keep storm water dmios. This of~n is the mos~ costly ~opmaeh,
off’, perhaps using ta~:mulins or =mpora~ but may occasionally be necessary it" o~er
covering ~ is wmenight for u~ duration ~ a ojxions fail. It is oflen also the ie~ eff.ec,~ve at
storm. This is not as eaec~ve as fully enclosing m~mizing potlutants. ’r~ on~r or Were.fence
tbe activity, but may be used quicaly m prevent suggests ~ you implemem all
poUuunts from coru~g nmoff from a poUution prevention BM~s finx. but ifmonn
panioalar storm, wa~r still contacts potential pollutants, and it

cannot be accepted by the wastewater authority,
4. Segregate the activity so tha thent~atmentBlVlPs maybe called for.
contaminants reach ordy a small portion of the
s~rm water that rims off. your site, This includes 7~ Program Ogot~ the Washington St~te Dept.
l~venfing runoff from the activity fi’om roaching of Ecology. which developed ~e Storm Water
o~r storm water, ~ pmveru~ng rah’ffall from Management Manual for the Puget Sound Basin,
o~r parts of the site from running across I~ from which t/u’s list ~ borrowed and adapted.
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Secfion $ SWPP Plan Part 2: Storm Water Management Controls

LINE-BY.LINE GUIDANCE FOR of pmenflal poUum~ m your $it¢. This w~l
COMPLETING THE SWPP PLAN result in a lower ~ of �ffon ~qui~..d forpermit
PART 2 completion and for monitoring.

This segtion contains guidance on p~paring Part $. I Structural Source Controls
2 of your SWPP Plan in a way ~ cggO’orms to
the specific irons �~ied for in the Gcoeml l~n~it S~ source controls refer to ~h~ pennm~nt

numbered m conespo~ to sections of the r~mple pollutant oonmirm~ent anti ~ All such
SWPp Plan p~pa~d by the NPS Progran thin smacmres, including those ~hat m~ planned or

$.0 STORM WATER MANAGEMENT scheduled �ornpleflondate for~on
CONTROLS should be. provided.

Tl~s sec~on of ~ SWPP Plan co~im of $. !. ! S~:ondar~y containment and
inform~on rega~ling o1~o~ md roofing of potential pollutants

~ite ~o minimize IX~ntial disch~e of polluters Iden~f~ se.z~ndar~ containmera muau~.s for all
to atorm water. Many of ~ i~rns ~qu~d in ~ potantial pollutants. Such $~ruaure$ may inciu~
section may be partially or completely cove~d ~ berms, dikes, or roofed e~:io~u~s. You may
o~r documems you may have ~ for your inciud~ drawings or ~k~ches of~ con~alnm~
facility, such as a Spill Prevention, Control, ~ and you should identify the volume of
Countermeasures plan (SPCC) that is required conta~unent. However, note that such secondary
for some petroleum-handing facilities or a cogLta~nment, even ~plete enclosure in a
hazardous materials management plan. You may l~Iding, does n<x gx~,essarily eEminate a
use ref~ to these documents; however, note as a potential pollutant‘ Activities such as
that the requirements here ~efer par~cularly to washdown of associated equipment or transport
storm water polludon preve~rlon. If prances of materials ~twcen areas may result in potential
described in cxJst~g documents do not address poUutant discharge. These possibilities should be
storm water considerations, you should address c~eful]y considered when designing �ont,~nme~
those considerations here. m’uctures and associated m~ageme~ pracSces.

The controls and wacdces described in tlds $. 1.2 Separation and structural isolation
sec~on will be critical to the level of effort of wastes
necessary for you to mcet the t~luirements of iNs
permit. If you demomtxate that yourctmtmLs Idendfy su’uctures used to separate and isol~e
(e.g., contaird~ent, isolation and separation of wastes in each area of your site. Such structures
wastes and materials) effectively ~ may Dglude dumpeters, sumps, or tartks used
potential for pollutant con~ with storm water col)cot or ssme wastes prior to ~cycLLng or
and that yoto managemerd practices (e.g., disposal.
maintenance, spill prevention and response,
erosion contmis, trotting) a~e sufficiently well.
designed to minimize ac~derdal discharges and
their impacts, you will significantly reduce the list
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Secfion $ SWPP Plan Patf 2. Storm Water Management Controls

$.2 Non-structural Source (.~ontrols $.2.2 List or signific=nt spills
and Management Practices

Tab~,~ zU ~i~fcanz q~ZZs or ~
Tlds i~.~"don shouJd describe man~nenz IX~llutanu Ihaz have occun~ since November
pralines you use ~o ~uce contac~ he.vein ~iorm 1988. (This is th~ ~ ~:~ified in the
wa~r ~:1 potemial pollu~.s. As discussed i~rmiL)
=hove, these prances, in conjunction with
efl’ec~ve con~oi su~cmres, can g,~ly reduce Ihe $ .2.3 M~inten~nce procedures E~d
effort req~.d IO comply with pen~i~ schedules
n’..quiremencs. A~ peninen~ mm~gemem prances
should be thoroughly explained in this se..~on. This section requires you ~ develop tnSl~on
Further, any manag~nen~ practices scheduled for md m~in~nance pmce..du~es for ~i sm~ctu~s md

sc.~ed implcmenu,tion ~). ! of your SWPP Plan ~s ~ sounds of

~’~ag~nmt ixac~ces described in exi~ng m~nance scJ~edules md describe m~nanc~
documents may be included in your SV~P Plan log books or o~cr records kqx at your site.
~ reference. However, you should be sure ~z Preven~ve m~inmnance involves inspectio~ m~
¯ � referenc~ pr’~’tic=s m~ ~propria= for szorm main~nance of s~nn water conveyance sysmms,

systems th~ co~d f~l and ~.~u~ in ~ischarges of
$.2.! Spill prevention and response po~luu,nts ~s~rrn water. Again, in~ormationin

procedures ~ SPCC p~an (if you have one) need r~x be

pnx~ures used ,- your site. No~ ~ such Describe eq~pmen~ m~n~nanc~ ~ �ieming
pn~edures m,y vm~d =ccordmg m the vinous procedures ~ ~ used m:
i~nds of potential po~lu~.ts. F.JTec~ive
procedures should be described for~ pem~a~ ¯ Ensure the equipmen~ is oper~ing properly

m~cri~ls can spill in~ or Other~is~ rater I~ water runoff and m~teri~s and wasps
s~rm wa~er conveyanc~ ~s~ms. Des~be ~ssociated with m~inumancedcl~ni~
specific m~eri~ hand~ing procedures, slorage ~ctiviti~.
~quirernems ~ equipmem cleanup
lclenti~ equipmentlhaz iskep~on sitere~dy for $.2.4 Erosion control measures

tmnin~ for~ ~rsonne~ in use of ~e equipme~a Describe measu~s m Em~ erosion f~om your
~nd in spill response in geneS. !dcnti~ ~ site. These may incJudc paving, riprap,
intema~ sp~l repon~rlg proccdurts used ~ the site. revegetation, and dope s~abi~on. Provide ~

~scri~on of how ~ me~’u~s ~e
~fyou have an exis~,’~g document ~ describes mainzained, including methods md frequency of
i~.~lums for controlling haz~dous materiab on ma~nmn~ncc sctivities.
yo~ s~te. you may incorpom= it I~
into your SW’PP Plan ~ do n~ need m

The Santa Clara Valley NPS P~ram            page 5. $                                 &/12/92
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Se~on $ SWPP Plan Part2: Storm Water Mar~gerr~nt Conttol$

5.2.5 Personnel responsible for slorm $.3 Inspection Program
waler pollution prevenlion

Identify speeifg individuah (by name and ~ evidence of, m the potential for, poButmt~
I~de) who at~ ~’~sible for developing, e:’ttefmg stoan watu nmoff, lmpe~on should
implementing and ~vising
Uix~ ~s sec~on each year ~en you conduc~ insp~on schedules md descn~ impmion log
Ih¢ annual ev~lu~on md ~vision of the SWPP books or ol~er records. Recoflb of tmpecl~ms
Plan. should be

include de~aiis of ~racldng or fonow-up
$.2.~ Employee Iraining pmcedu,-~, lmpecUommusl ind~k:

Des~be your employee Inining program. 11~ ¯ Inspe~on of buiidinp
program should be used to educate ~ pcrson~�l ¯ Impc~on of loading doc~ and OULdde a~as
responsible for implemm~g
Tr~Jng should address spllJ ~esponse, good ¯ Facility inspection for verification of SVv’PP
housekeeping, and ma=rial management Plan acou-acy
practices. Identify the da~s for training of all
personnel. S~ne further suggestions tre $.4 Record Keeping and Reporting
described in the Employee Training Procedures Procedures

Desc~be your mcord.lc~-p~ and foUow-up
$.2.’/ Industrial storm water discharge procedurcs~o ensured~azcor~fiv¢ acdonshave

treatment procedures (if any) Ix~cn lakcn in response
and/or spill respon.~. Provide documenlation

Describe any exisl~g or planned ~torm water procedures for reporting to appmp~ate tgt~cie~.

$.$ New and Proposed Storm Water
$.2.$ Waste collection, recycling, and Management Controls and

dispo~l practices Implementation Schedule

De.g, cribe waste handling practices used to If you have designed or developed new gructur~s
minimize potential contac~ between wastes and or managemcrd procedures Io improve morro
storm water
of wa.~ s~oragc prior
f~m your site. Identify any a~as where wasps structures. Provide documentation procedures
may be di~ctly exposed 1o storm wa~cr (e.g., (e.g., log books or other reconls) for newly
scrap metal yards, open waste bins or Ixuial developed managemera prac~ces, Finally,
area~). Discuss any proposed improved provide the proposed schedule for
management practices ~ w~ e.IL, n~te these implementation.
pou.’ntial exposures.

The Santa C, lara V~lley NPS Program pa~e $. 6 #/12/92
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V
Section 5                             SWPP Plan Part 2: Sto~n Water Management Conlrols

LEmployee Training Procedures

When you hold o-dn~ng sessions, keep m:xxds of

pollution �onuo] and how many hou~ they spend
maining. Training in mann wa~ managemem
may be added ~ exisxing training for sa~e~/
procMu~es, opera, rig prances, or other se.sdom
you routinely �ondu~

~F~r~! wi~h ~h~

kk~fiM ~ ix~nd~l ~ of ~axm ~
pollution nccd ~o I~ informed of ~

that you have dedgned to conuol storm Waler
poUumnts. Also, provide U’aining on~h~
of your SWPP Plan to employees ldcmified as
key individuals in the Plan and employees ~
conduct insp~ons and maime.nan~ programs

¢mploy~$, a~l a~m:h Ih~ R~ords ~ your SWPP
Phm~kccp i~up ~da~¢. Fi~ur~ ~-I.ot~
foUowing page, is a s~mple ~
documeru~o~ form ~hat you may phouxx~ and

The ~ C~ara Valley NPS Pin, tam
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Section ~ SWPP Plan Part 2: Slorm Water Manaoernent ~;

0Figure $. I Sample Training Documentation long

Storm Water Pollution Prevention
Training Sessions

2Person Trained; Position or Job T~tle       Date      ~ Hout=

1.

2.

2

10,
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V
O

OUTLINE OF THE SAMPLE SWPP PLAN GEN~RALPERM~
LFICTITIOUS FACILITY IN SANTA CLARA COUNTY Sectio~A:

Providon Add~ssed

1.0 INTRODUCTION AND BACKGROUND I

2.0 SFTE ~’I’JON AND REGIONAL I]qFORJv~TION
5.a. 2

2.1 Locadon
2.2 Topography. Surface Wa~rj BcxSes, ~nd Wells
2.3 Regional Rainfall

3.0 SOURCE IDENTIFICATION: SITE DESCRIPTION
3. l Buildings

6.f.
3.2 Outdoor Storage, Manufacturing, and/or Processing Areas

5.�.vii.
3.3 Loading/Unloading A~as

5.c.iii,
3.4 Site Paving

5.e.
23.5 Storm Drain System

6.f.
3.6 Process Wastewater and Sanitary Sewer System

7.
3.7 Underground and Above Ground Storage Tanks

5.�.vi.

4.0 SOURCE IDEN’TLF]CAT]ON: DESCRIPTION OF POTENTIAL
SOURCES OF POLLUTANTS IN STORM WATER

9DISCHARGES
4.1 Potential Pollutants

4. I. 1 List of potential pollutants to storm water
4.1.2 Estimate of annual quantities of potential

pollutants in storm water runoff
4.1.3 Existing sampling data describing pollutants

in storm water discharge (if any)
4.2 Isolation of Storm Drain from Sanitary Sewer           7.
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V
5.0 STORM WA’I~R MANAGEMENT CONTROLS 5.�.ii.; 6.

O5.1 S=’ucmr~ $omt:e Coea~ls 5.�.1.; 6.e.
5.1.1 Secon~ry containment ~ ~mg Lof ~n~ ~llu~ts
5.1.2 ~p~5~

5~ Non-S~c~ ~
5.2.1 Sp~ p~v~fion ~d ~ ~~s 5.c.vi.; 6.d.
5.2.2 ~st ofsi~t ~ifis s~ Nov~ 19, 19885.�.i.; ~.,. 25.2.3 ~~ 5.�.ii.; 6.b.
5.2.4 ~si~ ~ 6.g.
5.2.5 Pe~nnel ~nsible f~ ~ wa~r 6.a.

~Du~ ~on
5.2.6 Empl~ ~g 6.h.
5.2.7 ~dus~ st~ water disch~ge 5.�.v.

5.2.8 Waste �ollccbon. ~cyclmg, a~ dis~sal pracbces5.c.vi.
5.3 ~s~cti~n ~m 6.c.;
5.4 R~ord K~ping ~d Re~nSng ~edu~s 6.~. 25.~ New ~d ~o~s~ Sao~ Water M~agemem C~ls 6.a. ~rough 6.~.

~d ~plemcn~on Sch~ule

~.~.1 Stench sto~ &~ns
5.~.2 R~ ~ck tu~ing

s~ ~n
5.5.3 Revcgcta:e foyer s~ap mct~ dis~

6.0 ~R~I~ON OF EL~A~ON OF NON-S~
WA~R DISC~RGES ~ ~ S~RM DR~ SYS~M

U

7.0 ~PY OF NONCE OF
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NPS MATERIALS ORDER
AVAILABLE MATERIALS. NPS

1. "The Bay Begins el Your r-mat ~

Explains the issues and odglns of nonpoIN source polkn~on, Sl)e¢lllcally the anatomy of a storm drain system and a~:~vl~es that
�ontrib~e to nonpotm ~ource poflu~on. Available In Engish, Sl~nish end Vietnamese

Takes the conceits in "The Bay Begins..." one step furlher by offering examples of consumer Wocll,~s that are hea~hler In
they do not contribute aignlficam heavy metals to the Bay, e~her llvough storm drains or through ~he tmatmem plants.
Produced by the C#y of San Jose.

$. "Take Me Shopping"

A oomprehensive guide to safer al~am~Jves to h~zardous household products, Including cManing Woduc~, palm, pesticides
end fertilizers, p~ care products and ath~’s.

4. "Pests Bugging You’r"

Builds on the integrated pest management information presented in "Take Me Shq:Cing’. Addresses specific unwanted guests,
~ as ants, �ockroaches, fleas, w~h st~ges~ons Ior chcosJng and cadng fo~ plants and pats. Available in Eeglish and Spards~L

"aetuorywlsa"

A har~lbook for the San Francisco Bay-Delta Estuary, pnxlucod by the San Frandsco Estuary Project. Includes ~ on how
stop pollution; rec~pss for housshoid cleaners and pest ~)ntrols; prodt.v:l tox~c~ly ratings; isUngs of household hazardous waste
co,action programs; and ways to get involved in commun~y-wide restoration afforls. A great book for families.

"industrial Storm Water Pollution Control �omplianoe"
(Binder)

A comprehensive source book fo~ federal, state, and regionaf regulatory requirements ~ information resources; oontaJns
sampla SWPP, EPA regulations and booidat described betow.

7. "Best Management Pres~lcea for industrial Storm Water Pollutlo~

e,~ A booklet of recommended BMPs for I~,

.... Best Management Praclices for Automotive-Related Industries"

-Best Management Pradlces for sanitary ~4wer discharges and storm water po,utlon control for automate Induafn/.

9. "No Dumping! Flows to Bay"

Plastic stencil w~h cover le.er and Instn~lton sheet; for business, Industry, or county residents, and vofuntaer groups; the
stenciling of storm drain inlets bdngs nonpolnt source polk~on to the atlention of the public and is a Best Management
Prac~..e for Business and Industry. Available in English, Spanish and Vietnamese.

10. "Consb~ctfon Storm Water Pollution Control Compllonco"
(Binder)

A source book for state and regions/regulMory requirements and information resouroes; oontains sample SWPPP, booklet
described below and permit.
Cost $15

11. "Blueprint for ¯ Cia~n Bey"

Best Management Practices for storm water pollution prevention for const~n ac~hdlJes.

12. The following seven td-foid pamphlets (BMPs for Constnx:tidn):

a. "General Construction and Site Supendakm=

b. "Earth-Moving Actlvltlos"

�. "Roadwork and Paving"

d. "Heavy Equipment Operation"
e. "Fresh Concrete end Mo~lar AppliaaUon"

r.,ml f. "Landscaplrtg, G-,rdening end Po~l Maintenance"

g. "Painting and Application of Solvents and
Adhesives"
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’
CALIFORNIA REGIONAL WATER QUALITY CONTKOL BOARD

SAN FRANCISCO BAY KEGION

ORDER NO. ~r~! 16, AMENDING WASTE DISCHARGE REQUIREMENTS FOR

DISCHARGES OF STORM WATER ASSOCIATED WITH INDUSTRIAL ACTIVI;rlES IN SANTA
CLARA COUNTY TO SOUTH SAN FRANCISCO BAY OR ITS TRIBUTARIES EITHER DIRECTLY OR

THROUGH MUNICIPAL STORM WATER SYSTEMS

Section B: Monitoring Program and Reporting Requirements of ORDER NO. 9"~,~]] (NPDES General
Permit No. CAG612001) are to be replaced with ~e foUowinS:

Section B: MONITORING PROGRAM AND REPORTING REQUIREMENTS

A monitoring program shall be developed and implemented for each facility covered by this General
PenniL It shad be certified in sccordance with the signstory requirements contained in Standard
Provision C.9. A description of the monitoring program shaft be retained on site and made available
upon request of a repr~entative of the Regional Board and/or the Santa Clara ValJey Nonpoint
Source Pollution Control Program (Program).

For existing facilities (and new facilities beginning operations before January 1,1993), a monitoring
program must be developed and implemented no later than January I, 1993. For facilities beginning
operations after January I, 1993, a monitoring program shall be developed and implemented
concurrent with commencement of indus~al activities.

The monitoring program shall be developed and amended, when necessary, to meet the following
objectS.yes:

a. Ensu~ thatstorm water discharges are in compliance with the Discharge Prohibitions, Effluent
Limitations, and Receiving Water Limitations spedfied in this Genera] Permit.

b. Ensure practices at the facility to control pollutants in storm water discharges are evaluated of and
revised to meet changing conditions.

¯ ~ Aid in the implementation of the Storm Water Pollution Prevention (SWPP) Plan req~red by this
General Permit.

d. Measure the effectiveness of best management practices (BMPs) in removing pollutants in storm
water discharge.

4.General Requirements for Monltorin_~ Pro_~ran3,~

The monitoring program shall contain:

a. Rationale for selection of monitoring methods.

b. Identification of the analytical methods to detect pollutants in storm water discharge.

c. Description of the sampling methods, sampling locations, and frequency of monitoring.
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d. A quaJity assurancedquaUty �onbol program to a,~ure that:

L A~I elements o!~ the monitoring program are conducted; and
li. AJI monitoring is conducted by trained pe~onneL                 "

e. Procedm~s and schedules by which the effectveness of the monitoring pmb, mm in achieving the
objectives above can be evaluated.

5. Specific Requirements for Monitorin_~ ~’~’~’--~,,I

The monitoring program shall document the elimination or reduction of spedfi¢ pollutants, resulting
from the implementation of the SWPP Plan required by this General Permit.

a. Annual Site Inspection

AH dischargera shall:

L Conduct a minimum annual inspection of the facifity site to identify areas contributing to a
storm water discharge associated with indus~al activity and to evaluate whether measures
to reduce pollutant ioadings identified in the SWPP Plan are adequate and properly
implemented in accordance with the terms of the General Permit or whether additional
con~ol measm~s are needed. A record of the annual inspecton must include the date of the
inspection, the individual(s) who per/ormed the inspection, and th.e observations.

ii. Certify, based on the annual site inspection, that the facility is in compfiance with the,
requirements of this General Permit and its SWPP Plan. The certification and tmpection
records must be signed and certified in accoMance with Standard Provisions 9 and I0 of
Section C of this General Permit. Any noncompliance shall be reported in accordance with
Provision ~l.d. of Section C of this General Permit.

b. Non-Storm Water Discharges Observations

No less than twice during the dry season (May through September), all dischargers shall observe
and/or test for the presence of non-storm water discharges at all storm water discharge locations.
At minimum, tests will include visual observations of flows to determine the presence of stains,
sludges, odors, and other abnormal conditions. Dye te=ts, TV line surveys, and/or analysis and
validation of accurate piping schematics may be conducted if appropriate. Records shall be
maintained of the description of the method used, da,e of testing, locations observed, and test

c. Wet Season Visual Observations

During the wet season (October through ,April), all dischargers shall conduct visual observations
of all storm water discharge locations during the first hour of one storm event per month that
produces significant storm water dischargeI, to observe the presence of floating and suspended
materials, oil and grease, discolorations, turbidity, and odor, etc. Feedlots (subjec~ to federal
effluent limitation guidelines in 40 CFR Part 412) that are in compliance with Sections 2560 to
22-65, Article 6, Chapter 15, TilJe Z3, Califom.ia Code of Reguiations, shall, instead, conduct

"Significant ~lorm w,,ter discharge" is ¯ continuous discharge ol storm waler lror ¯ minimum of
approximately one hour or mor~.

2

R0059200



FINAL . SEI~TEMI]ER ]6,
monthly lnspe~ons of their containment facilities to detect leaks and ensure maintenance of
adequate freeboard.

d. Sampling and Analysis

During the wet season (October through April), dischargers (unless exempted per Section
below) shall estimate or calculate the volume of storm water discharge from each ouffall and
collect and analyze samples of storm water discharge from at least one storm event during the
1992/93 wet season and two storm events during each subsequent wet season which produce
significant storm water discharge. The samples should be analyzed for.

i. pH, total suspended solids (TSS), specific conductance, and total organic carbon (TCX~); oil
and grease (O&G) may be substituted for TOC;

it. Toxic chemicals and other pollutants that are likely to be pffsent in storm water discharge in
significant quantities; and

iii. For facilities subject to storm water limitation guidelines in 40 CFR Subchapter N, any
pollutant listed in the applicable storm water effluent limitation guideline.

6. Toxic Pollutant Analysis Reduction

Samples shall be analyzed for toxic chemicals and other pollutants as identified in Sections B.S.d.ii.
for at least two consecutive sampling evenL~ A discharger may substitute whole effluent toxicity
monitoring for chemical-specific monitoring, if toxic chemicals or other pollutants are not detected
in significant quantities after two consecutive sampling events, or two consecutive sampling events
with no whole effluent toxicity, the facility may eliminate that toxic chemical or pollutant from future
sampling event~ A discharger may analyse for alternative representative parameten as a substitute
for the toxic chemicals and other pollutants identified in Section B.S.d.ii as long as the discharger
submits the alternative mortaring procedures with justification to the Regional Board prior to use.
Unless otherwise instructed by the Regional Board, dischargers who have made such submittals may
use alternative monitoring procedures.

7. (Reserved}

& (Reserved)

9. ~am.olin_~ and Anal_vsis Exem.~)tiorl~.

A discharger is not required to collect and analyze samples in accordance with Section B.5.d.i and ii
if the discharger certifies that the facility meets all of the conditions set forth below in Section B.9.a,
if the discharger obtains the Program certfication described in B.9.b, or if the discharger obtains a
Regional Board exemption as described in B.9.d.. A discharger which is exempt to Section B.S.d
monitoring requirements is still req,,ired to comply with all other monitoring program and reportinG
requiremenL~.

a. Sell-Certification

The certification must state that areas of industrial activity are not exposed to storm water,
including manufacturing, processing, and material handling areas and areas where material
handling equipment, ra~,,, materials, intermediate products, final products, waste maleriaL~,
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FINAL . SEPTEMDEI~ ]6, 19’~2

byproducts, and indm~al mac~ne~ aR CtoRd. ~s~ includes bo~ diR~ ~n~ with
~to~ water and the ~ible Rlea~ of industd~ ~llu~n~ into ~to~ water (e.~, Cp~Is or lea~
In o~er to demom~te ~t ~ aRas aR not ex~d to ~to~ water, ~e fo0owing ~ndi6o~
must ~ me~

t. ~ ~idt (unfitted) ~e~o~ to ~e sto~ d~i~ge system a~ eli~nated;

it. ~l ~te~s m~t ~ ~mpletely ~n~ined at ~! ~m~ ~, it spill~, ~ey w~ not di~ct]y or
indim~y ~n~ sto~ wate~

i~. ~1 unhou~d eq~pment a~ated with indust~al a~vi~ is not ~d to sto~ wate~ and

iv. ~! e~ssions from sMc~ or air ~ust syste~ and ~ion of dust or pa~ates do not
~s~t in ex~su~ to storm water.

b. Ce~li~on by ~e P~mm

~e Pm~m has ~fied in writing ~t the di~er has d~eloped and implemented an
e~fec~ve Sto~ Water PoUuflon P~ven~on Plan and shoed not be ~q~md to ~Ue~ and analyze
sto~ water ~mples for ~Uu~n~

~ Sub~ of ~mpUng ~empflon Ce~fi~ffom

~ha~e~ must sub~t ~mpUng ~empflon ~fi~flom to ~e Re~onal ~aM by ~mber
1, 1~ for ~e 1~ wet ~a~n and by Aunt 1 for subsequent yea~ U~ othe~i~
im~ed by ~e Re~o~l ~ard, di~ha~e~ w~ f~e a ~mpling ~emp~on ~fi~on ar~
~empt from ~on B.5.d. ~q~mmen~ to ~lJe~ and a~l~e ~mpl~

d. ~emp6om b~ ~e Re~o~! ~M

The Re~on~ BoaM may ~iow exemp6om to ~e ~on B.S.d. i and ~ mo~todng ~q~remen~
on a ~-by~a~ ba~s depending on the natu~ and effe~ of the di~ha~e.

Group mo~todng may be done in ac~rdan~ with the foUowing ~q~men~:

a. A.gmup mo~tofing plan may be des}gned and implemented by an en~~p~n~ng a si~lar
group of di~harge~ ~g~ated by ~s Gener~ Pe~t (en~) or the Program.

b. At least ~ ~nt of ~e di~ha~e~ who a~ membe~ of a ~up (and at ]east 4 di~ha~e~ in
a group of ie~ ~an ~ di~ha~e~) must ~lle~ and an~e ~mp]~ in a~rdance with Section
B~.d. The en6~ or Pmg~m may ~quest that fewer member di~ha~e~ ~ allowed to collect
and analyze, but ~a~ns for t~s ex~pUon must be s~ted in the group mo~todn~ plan (Section
B.10.e.v.). The entry or Program shah ~Ie~ fad]i6es from w~ch Mmples a~ collected and
analyzed w~ch best ~p~sent the overall quaIJ~ o[ the group member" sto~ water discharges.

c.
The entity or Program musl have the authofi~ to levy fees against the pa~dpafing di~har~e~in the g~up or be able to olhe~i~ pay for the implementa6on of Ihe group moNIonng plaP

4
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d. The entity or Program is ~s~ble

L ~eloping ~nd Jmple~nfing ~e ~up mo~todng

ii. Evaluating and ~po~ng of group moNto~ng da~;

~i. Red--ending appmp~ate B~s ~o ~du~ pollu~nO in sto~ water di~,;

iv. Sub~tbng a group mo~to~ng plan to the Regional ~ no later ~n ~r
and ~ugust ] in sub~quent ~a~ a~

v. R~ising the group mo~to~ng p)an as insured by ~e

e. The gwup moNto~ng plan ~hali:

i. ldenb~y the pa~pan~ of the group by ~me and I~o~

b. ln~ude a native de~pbon su~a~ng the indust~al a~vibes ot pa~pan~ of the
8~up and expl~n why the pa~dpanu, as a whole, a~ suflidenUy g~ar to be ~ve~d by
a g~up mo~to~n~ pla~

Ui. ]n~ude a bst of ~g~fi~nl ~te~als stood or ~p~d to store water and mate~al
management p~s ~n~y emp]oyed ~o dJ~sh ~n~ by ~e~ interims wi~ sto~
water di~

iv. ldenbfy and de, be why ~e fa~UUes ~)e~ed to ~Ho~ ~mpUng and an~ysis a~
~p~sen~bve of ~e group as a whole in te~s of p~ges u~d or mate~als managed. To
the extent possible, ~p~n~ve fadlibes wi~ ~e m~t ~tended ~hed~ed
ope~bng ~o~ shoed be ~le~ed;

v. If an ex~pbon to ~e ~q~ment ~at at least ~ ~nt of ~e di~en in a group (and
at least 4 dJ~ha~en in a group of ]e, ~an ~ di~ha~en) is ~quested, explain why such
an ex~pbon is ne~, and how ~e p~d mo~to~ng w~ ~ ~p~n~bve of the
en~ gwup; and

vi. ~on~Jn all items spe~tied in Scion B.4 above.

f. Sampling and analysis must ~mp]y with the applicable ~q~men~, indudin~ ~cbons
B.6, and B.11 ~ugh ]7.

g. U~e, othe~j~ J~ed by the Re~on~ ~ard, ~e group mo~to~ng plan shall be
implemented by ~anua~ 1, 1~3 and, in sub~quent yean, at the be~ng of the wel

~ ~1 di~ha~en pa~pabng in an app~ved group mo~to~n~ plan a~ ~q~d to ~mply with
all other mo~lofing pwgram and ~po~ng ~q~men~ in ~cbo~ B.5.a, b, and c

i. If any group incJudes di~ha~en w~ch a~ subject to federal sto~ water effluent limitation
g~debnes, each of ~o~ di~ha~e~ must pe~o~ the mo~to~nE de, bed in ~c~on B.S.d.iii.
and sub~t the Rs~ of the mo~to~ng to the Regional Board in the di~harge~s annual
mo~to~ng
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FIN^L. SE~T.MBER

Discha~en ffg~ated by ~s Gene~ Pe~t may pa~dpate in a ~up mo~to~ng pmg~m th~
in~udes discha~en not ~g~ated by ~s Gene~l Pe~t, as Ion~ as ~e di~en ~e~d by
tNs General Pe~t rumply wi~ ~e mo~todng pm~m and ~ng ~q~mmen~ ol ins
Gener~ Pe~                                                 "

Samples sh~ be ~lle~ed from aU l~5om whe~ store wateris di~ha~ed. ~m~. must ~p~nt
the quali~ and quan~ of sto~ water di~ed from ~e ~adli~. If a fa~i~ dilates store
water at m~ple l~ons, ~e di~er ~y ~mple a ~du~d humor
esta~shed and d~ented in ~e mo~to~ng pmg~m ~t sto~ water di~es from diffe~nt
i~a~o~ a~ subs~n~ly iden~! a~ ~ ~ num~ of i~om a~ not~ in the annual

Sam~lin~ P~cedu~s

Sampl~g sh~l ~nsist of a grab ~mple ~m a store ~ent ~at p~u~s sig~fi~nt store water
di~ha~e that is p~ded by at least ~ da~of d~ weather when indus~ a~vi~ has ~d.
The g~b .topic shah be ~ken d~ng ~e tint tN~ ~nutes of ~e di~e. If ~e ~Hec~on of
the g~b .topic du~ng the lint ~ ~nut. is impm~ble, ~e ~b ~mple ~n be ~ken as ~n
as pin.cable d~ng the sto~ ~ent, a~ ~e di~er s~l ~plain in ~e a~uai mo~to~ng
~po~ why the ~b .mple ~d not ~ ~k~ in ~e tint ~ ~nutex
~tema~ve mo~to~ng pr~d~ (e.g., ~m~te ~mp~ng) as long as ~e di~er has sub~tted
the p~posed p~d~ with jus~fi~on to the Re~onal Board F~or to me. U~m
insured by the Re~on~ ~ard, di~en who ~ve made such sub~t~s may
mo~to~ng p~d~x

~sual Obse~a~on and Sample Coll~on

a. When a di~ha~er is ~able to ~lle~ any of ~e ~q~d ~mples or ~o~ visual ob~a~om
due to adve~ cfima~c ~ndi~om (drought, ~tended f~eze, dangerous wea~er �ondi~ons, etc.).
a deep,on ot w~y the ~mpling or ~sual ob~a~ons ~d not be conducted, including
d~menta~on of all si~ficant store water di~ha~e even~, must ~ sub~tted along with the
annual mo~to~ng repo~

~. Di~ha~en are ~q~red to ~lle~ ~mples and pe~o~ visual ob~a~ons o~y if ~g~ficant
sto~ water disoha~ ~mm~n~ du~ng ~hed~ed la~lity ope~ng ho~ or wit~n two
houri p~or to or following ~hed~ed fa~i~ ope~n~ ho,~ Di~ha~en a~ ~q~d to
perfo~ visual ~se~a~ons o~y witch daylight hou~ If di~ha~en do not ~lle~ ~mples or
Fe~o~ visual o~se~a~om cluing a ~nt sto~ water di~ha~e due to ~s ex~p~on, the
di~ha~er shah include d~~ in the a~u~ mo~to~n~

NI ~m~ling and .m~le p~a~on shall ~e in ac~rdan~ with the ~nt edison of "Standard
~et~ods for t~e ~a~nafion of Water and Wastewater" (Ame~can Public Health ~sso~a~on). All

"Scheduled facili~ o~rafin~ h~" a~ ~e ~me ~s when ~e ~a~li~ is s~led Io �(mduct ~ny
func~nn ~laled to indus~al a~vi~, includin~ mu~ne maintenance, but ~dudin~
where only emer~en~ ~s~, ~n~, an~ janit~,~al ~ices a~ ~do~ed.
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I:INAL . SEI’I’£MD£R 1(,,
monltonng instruments and equipment shall be calibrated and maintained in accordance with
man~,’a~turers’ specificabons to ensure accurate measurements. All analyses must be conducted
according to test procedures under 40 C:FR Part 1~6, unless other test procedures have been specified
in this General Perndt or by the Regional Board. All metals shall be reported as total metals. Toxidty
tests shall be conducted in accordance with the latest revisions of Methods for Measurin~ the ^cut~
Toxici_ty of Ff/’]uent to Freshwater and Marine Or_~ardsrns, £PA-60(Y4-85-013 (March-1985). All
analyses shall be conducted at a laboratory cerbfied for such analyses by the State Department of
Health Services. Dischargers may conduct their own laboratory analysis only if the discharger has
sufficient capability (qualified employees, laboratory equipment, etc.) to adequately pel~orm the test
procedures.

Records of all storm water monitoring information and copies of all reports required by this Perndt
shall be retained for a period of at least five years from the date of the sample, observation,
measurement, or report.

These records shall include:

a. The date, place, and time of site inspections, sampling, observations, and/or measuRments;

b. The individual(s) who pertronned .the site inspections, sampling, observations, and/or
measuRments;

c Flow measurements or estimates and all standard observations;

d. The date(s) analyses were per/ormed and the time(si analy~e~ were |nltiated;

e. The individual(s) who performed the analyse~

L The analytical techniques or methods used and the restdts o( such analyses;

g. Quality assurance/quality control results;

h. Non-storm water discharge records (see Sec’don B.5.b);

i. Visual observation and sample collection exception records (see Section B.13);

j. All calibration and maintenance records of instruments used; and

k All odginal strip chart recordings for continuous mordtodng instrumentation.

!

All dischargers shall subndt an annual report by J,,ly ! of each year to the Executive Officer of the
Regional Board and to the Program. The report shall include a summary of monitoring observatk)ns
and results, a certificatio,~ that a Storm Water Pollution Prevention Plan is being implemented and
is in compliance with the requirements of this General Permit, and information as required in SecUt,~
B.I3. The report shall be signed and ce~fied in accordance wilh Standard Provisions 9 and l(} of
Section C of t}ds General PerndL The first report will be due July 1, 1993.

7
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I. INTRODUCTION
What is industrial storm water pollution ? Using this binder

II. THE SANTA CLARA VALLEY NPS PROGRAM
What is the Santa Clara Valley NPS Program? How to reach us

Ill. STATE AND FEDERAL REGULATIONS
Storm water rules from the U.S. Environmental Protection Agency;
The Regional Board’s Industrial Storm Water General Permit for Santa Clara Valley;
A list of Standard Industrial Classifications (SICs)

IV. INDUSTRIAL STORM WATER HANDBOOK: COMPLIANCE
SUGGESTIONS FROM THE SANTA CLARA VALLEY NPS PROGRAM
The Santa Clara Valley Nonpoint Source Pollution Control Program’s
Guide to Compliance with the Regional Board’s Permit:
Filing the NO/, preparing the SWPP Plan, and preparing the Monitoring Program

V. SAMPLE COMPLIANCE DOCUMENTS:
SUGGESTIONS FROM THE SANTA CLARA VALLEY NPS PROGRAM
Example plans for a "typical" facility: NO/, SWPP Plan, and Monitoring Program

Vl. THE SANTA CLARA VALLEY NPS PROGRAM’S
BEST MANAGEMENT PRACTICES MANUAL
Recommended maintenance and operational BMPs; suggested structural BMPs

STORM WATER POLLUTION PREVENTION PLANVII.
Insert here your SWPP Plan.
Add future records such as annual reviews, plan revisions, and training records

VIII.CERTIFICATION OF ELIMINATION OF NON-STORM WATER
DISCHARGES TO STORM DRAIN SYSTEMS
Insert here your illicit Connection Elimination Certification.
Add records such as results of field investigations and Certification of Accuracy

IX. STORM WATER MONITORING PROGRAM
Insert here your Monitoring Program. Add records such as field sampling records,
results of analyses, and documentation of participation in a Group Monitoring Plan

X. OTHER REFERENCE MATERIALS
Insert here any other materials that are useful for your facility





This binder was prepared as guidance for operators of industrial facilities in the Santa Clara
Valley. The binder is designed to assist you to understand storm water pollution and the
regulations that control it, and to guide you through the compliance process.

New federal, state, and regional regulations for storm water discharge and pollution control
apply to industrial facilities which discharge storm water ossoc~ated with im~usrr~ activity.

WHAT IS STORM WATER POLLUTION?

Storm water pollution is a growing concern for Santa Clara Valley cities, businesses, and
environmental groups who are increasingly aware of the water quality and biological health of
the Sou~’~ S..a~. Francisco Bay. Storm water pollution results when pollu~nts such as oil and
grease, teruhzers, pesticides, bacteria associated with litter and animal wastes, and solvents and
household chemicals flow tlu~ugh the storm drain system into our creeks and ultimately into
the Bay. It is often referred to as "’nonpoim source pollution" because it originates from a wide
area rather than a single, identifiable "point source," such as an outfall pipe. Unlike industrial
waste and sanitary wastewater, storm water is not lreated so it carries any pollutants with it
directly into the Bay. Studies have shown that these non-point sources arc a significant
contributor of pollutants that appear in the Bay. Pollutants released during wet weather and dry
weather alike find their way to the Bay, when they ar~ can-led by the next rain after being
deposited on paved surfaces or spilled into gutters and flow through the storm drain system.

WHAT ARE THE NEW REGULATIONS?

The regulations are intended to control pollution in storm water associated with industrial
acdviff. The regulations are required by U.S. law under the Clean Water Act. In November
1990 the U.S. Environmental Protection Agency (EPA) published its final rule for storm water
discharge regulation under the National Pollutant Discharge Elimination System (NPDES), pan
of the Clean Water Act rules. This rule requires many industrial facilities to obtain NPDES
permits for their storm water discharges. In addition, the rule states that facilities that discharge
storm water to a municipal separate system must comply with any additional storm water
requirements established by the municipality where the facility is located.

In California NPDES permits are issued by the State Water Resources Control Board and its
associated agencies, the Regional Water Quality Control Boards. The San Francisco Bay
Regional Board is the regulating agency for storm water controls in the Santa Clara Valley. In
January 1992 the Regional Board adopted an NPDES General Permit for discharges of storm
water associated with industrial activity in Santa Clara Valley. You do not need !o w~te a
specific permit to request coverage for your site. The form of the General Permit is such that if
you operate a facility that is defined in the U.S. and state regulations, you must apply for
coverage and then comply with the same provisions as all other covered facilities.

The State Water Resources Control Board has issued a series of general permits which vary
according to industrial categories and activities. These general permits include:

¯ General Permit for industries other than construction in Santa Clara Valley
¯ General Per:nit for construction activities in Santa Clara Valley
¯ General Permit for industries located in California (other than in Santa Clara

Valley)
¯ General Permit for construction activities in California (other than in Santa Clara

Valley)
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This document was written specifically to assist industries in complying with the ,Santa ¢/ara
Valley industrial generalperrnit. The other permits may have somewhat different requi~rnents
than those addressed in this document. Materials included in this guidance binder will assist
you in successfully completing the permit process to ensure full compliance with the permit
requirements.

HOW DO I COMPLY?
In general, to comply with the regulations you are expected to implement reasonable �o¢~l~ols to              Z
prevent contaminants from contacting storm water, and to perform some minimal monitoring to
verify that your storm water is not contaminated. The Regional Board’s Indusn-ial Storm Water
General Permit for the Santa Clara Valley requires that you complete a number of docun~nts to
demonstrate that you are complying.

This binder can help you through the steps that will bring you into compliance with the General
Permit. It includes background information, step-by-step instructions on preparing compliance
documents, and advice on how to get the most out of the analyses you are required to conduct.
Since most of the compliance documents are not submitted but kept on your site, the bind~
also provides space for you to insert your compliance documents as you prepare them and to
keep them as you update them over the years.

Included in this bindor are:

~ provides an introduction to storm water pollution and associated new regulations, 2and describes the contents of this binde¢.

~II describes the Santa Clara Valley Nonpoint Source Pollution Control Program -.    t. --~
(NPS Program) and its response to the challenge of protecting water quality in the Lower
South San Francisco Bay.

~ includes copies of the following:

¯ U.S. EPA’s Storm Water Regulations
¯ San Francisco Bay Regional Board’s Industrial Storm Water General Permit for the

Santa Clara Valley
¯ U.S. Office of Management and Budget’s list of Standard Industrial Classifications

(SICs) i
Section I¥ is a copy of the Industrial Storm Water Handbook, which offers compliance
suggestions from the NPS Progcam for meeting the requirements of the industrial storm water

complyinggeneral permit, with This the permit, handbook provides step-by-step advice on analyzing your facility and

Section V includes sample compliance documents, including plans for storm water pollution
prevention, eliminating non-storm water discharges, and monitoring. These examples are
designed to provide suggested means of responding to permit requirements.

Section VI is a copy of the NPS Program’s Industrial Storm Water Best Management
Pracoces (B.k~P) Manual, which identifies recommended maintenance and operational BMPs
and suggested structural BMPs.

R0059210



~ provides space for your facility’s current Storm Water Pollution Prevention Plan,
upon its completion. This plan will include documentation of annual review, periodic
revisions, and copies of u’aining records.

~ provides a place for you to put your current Certification of Elimination of Non-
Storm Water Discharges to Storm Drain Systems, including records and results of field
investigations and �ertification of accuracy.

~ provides space for your facility’s current Storm Water Monitoring Plan, including
field sampling records, results of analysis, and annual revision, as well as documentation of
par~cipation in a group monitoring plan.

Section X allows space for you to file other materials at a later date that you find to be helpful
in complying with indusn’ial storm water regulations.

The Santa Clara Va]|ey Nonpoint Source Pollution Conn’ol Program, or NPS Program, has
prepared this binder. The NPS Program will revise and update this information periodically, as
the Regional Board revises its requirernems and new information becomes available. When
you purchased this binder, the NPS Program asked for your name and address. New or
revised pages for this binder will be made available to you in stages. Some portions-that have
not been completed will be available by Summer 1992. Other portions may be revised over the
next few years as the General Permit compliance requirements continue to evolve.

This binder describes requh"ements that a~ in place as of Spring 1992. Additional
requirements may be imposed at a later date if neccssaD, to comply with Federal and State water

_.. quality standards and future additional regulations.
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WHAT IS THE SANTA CLARA VALLEY NPS PROGRAM?

The Santa Clara Valley Water District, the County of Sama Clara, and thirteen cities in the
Santa Clara Valley have formed the Santa Clara Valley Nonpoint Source Pollution Control                  ’~
Program, or NPS Program, to address storm water pollution requirements. In June 1990, the
~Nl:.scShProgra~. obtained a s!orm water NPDES Permit from the Regional Board to regulate

arges ot storm water into South San Francisco Bay. Under that permit, the NPS Program              ~
has developed a cooperal~ve approach to assist industrial facilities in complying with the EPA
and Regional Board requirements.

HOW TO REACH PROGRAM PARTICIPANTS

For more information about storm water pollution or how the industrial permit regulations
apply to your facility, please contact:

N’PS Program (800) 794-2482

Many storm water pollution conlrol activities of the NPS Program are conducted by va~ous
agencies of the in~vidual municipalities that together make up the NPS Program. For
information on municipal agencies’ requirements and how they can help you, you may contact
the NPS Program representative in the municipality where your facility is located at the
appropriate number listed below.

City of Campbell (408) 866-2 ! 50 - "-~
City of Cupertino (408) 252-4505
City of Los Altos (415) 948-1491 r
Town of Los Altos Hills (415) 941-7222
Town of Los Gatos (408) 354-6864
City of Milpitas (408) 942-2360
City of Monte Sereno (408) 354-7635
City of Mountain View (4 i 5) 903-6329
City of Palo Alto (415) 329-2129
City of San Jose (408) 277-5533
City of Santa Clara (408) 984-3151
City of Saratoga (408) 867-3438 t.-City of Sunnyvale (408) 730-7270
Santa Clara County (408) 441-I 195
Santa Clara Valley Water Dis~ct (408) 265-2600(operates creeks and flood control channels)                                          U

Included on the following pages is a fact sheet developed by the Program which describes
water quality and storm runoff in the South San Francisco Bay. It provides a detailed
definition of nonpoint source pollution, its causes and origins, the pollutants associated with it,
its impacts on the water quality of the South Bay, and the regulations aimed to reduce its effect
on water quality. The fact sheet was designed as information for residential customers, so
some of the language is not adapted for your situation, but it includes background that is useful
to industrial businesses as well.
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Santa Clara Valley
Nonpoint Source LPollution Control Program
5750 AIm~de~ £xp~essway. ~n ~ CA gs118
~408~ 26~2~00 I’AX ~408~ 266~271

FACT $I~ET

2Nonpoint Source Pollution: Water Quality and Storm Runoff in
South San Francisco Bay

Nonpoint Source Nonpoint source pollution is a growing concern ~or Santa C~ra
Pollution Valley cities, industries, and environmental ~roups who are

concerned with the water quality and biological health of the
South San Francisco Bay. Urban residents and in/ormed communityN~point source members have little unde~tanding of nonpoint source pollution aMpollution i~ a little- how to reduce it in Santa ~lara Valley.

quality problem that This fact sheet explains nonpoint source (NPS) pollution and whatis a gmwin,g concern )~or the Santa Clara Valley dries are doing about it. The dries haveSanta Clara Valley developed the Santa Clara Valley Nonpoint Source Pollution- municipalities. Control Program to respond to this problem and comply with slate
~ and federal regulations.

What is Nonpoint The term "nonpoint source pollution" represents a process whereby
~ource l’oUution? pollutants, debris, and chemicals which accumulate on stceets and

pavement are washed off by rainfall and carded away by
stormwater runoff into South San Franc/go Bay. Unlike pollutants
that come from a "point source" such as a sewer pipe or industrial
outlall, NPS pollutants are washed from streets, neighborhoods,
construction sites, parking lots, and other exposed surfaces
throughout the region.

Because NP$ pollutants come from a variety of sources, the
pollutants contained in storm water runoff are diverse. The~
include motor oil, car exhaust, chemicals, eroded soil, detergents,
paints, and any other discarded material carded through the storm
drain system.

In Santa Clara Valley, storm water is carried to the South San
Francisco Bay from storm drain outfalls and natural stream
channels. Because these drains are separate from household sewer
systems, NP$ pollutants flow directly into the Bay without
treatment.

PROGRA~ PARTICIPANTS

Campbell Cuper~,no Los AIIos Los Altos Hills LoS GaIos H,Ipitas Monte Sereno ~ounlain ~ P~loAho
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V
Ncmpoint Somm In the past, municipal public works personnel, rt~’ulators, and
PoUution - A New Focus �oncerned citL?.~ns paid scant at~mflor, to storm water runoff on the

assumption that these waters were relatively "clean." Waste "/"
The fmpect ~ NP$ water u’eetment pleats were ~ as the primary source of water
pollu~nts on strum or pollutants. Nationwide studies over the last 15 years, however,
/~y utry quRbW k~s have revealed that runoff from urban areas contains the same
o~ly recently r~e~t~.~ pollutants found in discharges from sewage I~eatment plants. In
~usr~ attention, addibon, water pollution from nonpoint ~ources has increased

relative to Point sources as a ~ult of improved equipment ~nd
substanl~al investment into water I~eum~ent plant opemlKm~

of these finding, municipalities and regulators havethe
recently focu~,d on controlling NPS pollutants. Their aclk)m are
cu~ntly aimed at tdentJfy~g the soun.’~ of urban runoff pollul~nts
a~cl mJucir~ the quant~t7 of poUutants enterinS at~ams, creeks and
other ~’~v~n~ water bodies.

Nonpo|nt Sotu’ce in a year with typical rainfall, the South Bay receives
Pollution and Water approximately 2,3.6 billion g’allons of water from the storm drain
Quality in the South system. This flow enters the Bay from flood control channels

Bay.
directly, or from Coyote Creek, Guadalupe River, and other
I~’ibuta~es that ~’~ve flow from ~lorm water ouNalls. ~ in
Bay, atormwater-bome pollutants build up due to the

Frw people r~liz¢ �~rculabon of the South Bay.
how tkr $outk .~n.
FrRnc~s~o Bay is The water and pollutants flowing from storm drain outfalls COme

2�ontami.attd ~ from a network of storm drains w~thin a 720-sciuare-mile drainage
nonpoint source runo~, area of Santa Clara Valley. Storm drains collect water runoff from 1

rainfall, car washing, and lawn watering. Runoff picks up and ! " -’~
carries materials leaked onto streets or spilled directly into storm
drains. With 1.4 million Santa Clara Valley residents, the
multitude of sources contributing pollutants rapidly adds ups to a
large water Pollution problem for the South Bay.

#

10

Figure 1. Santa Clara Valley Tributaries and Communities
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with the locat~on of the drainage are¯, type of land use, and time
of year. Although water flows off land surfaces durin~ both dry
~ wet weather, runoff from the first major r~nstorm o~ the ~.ason
b the mo~ polluted.

Urban runoff from the Santa Clara Valley mntalns a number e4
d~erent poUuta~ts including the/ol]ow/ns:.

Heavy Metals: Mehils and toxic �ontiminants from vehicle
ex~ust, tire �ompounds, motor oil, m~d we~theced paint. Specif�c

Oils and Grease: Fuels and lubricants enter ston’n dr¯ins from leaks
and spills of automobile engines, Uansmtssions, sldLators, or
improper dumping o| oil into gutters and dalins.

Pesticides, HerSlcldes & Yertillaers: Chemicals over-applied
during yard ore enter gutters from watering landscaped ~’e~s.

Solvents ~’sd Household Chemic~is: Paint thinners, oil and water
bas~ paints, de~’easers, detergents, bleach, drain cleaners, or

"-’-. other bousehoid products enter the Bay ff dumped into storm drains
_ / or onto streets~

Bacteria ~td Plant Nutrients: Bacteria lrrom sewage, enamel
wastes, litter, decomposing vegetation, and septic leaks or
overflows enter gutters ~nd storm dr~in~

These pollutants are hazardous to aquatic and human life when
toxins enter the food chain and are consumed by wildlife or humans.
in addition, physical contact with waters from storm drain out~ails
may result in skin infections or irritations.

Water Quality Impacts Contaminants in nonpoint and point source runof( haw a significant
in the South Bay impact on South Bay water quality. The specific effect of

�oncentrations of NPS pollutants on aquatic and human life hu not
L~ite~ cfTculation in clearly been determined, however. Figure 2 iIluswates the average
the Soufh Bay I~uls to annual �ontribulion of chemicals from nonpoint ¯nd point sources on
pollutant build up and the basis of total weight (determined for the period 1977. 1988).
in�re.¯singly degrades These estimates indicate that nonpoint sources are ¯ significant
the &~y’s starer contributor of chromium, copper, lead, nickel, ~nd zinc. Generally,
quality, nonpoint sources are the main contributor of sediment to the Bay

while point sources contribute nutrients (compounds containing
nitrogen and phosphorus). Due to limited circulation in the South
Bay, these sediments and nutrients build up and increasingly
degrade the Bay’s water quality and biological health.
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Santa Clara Valley The Santa Clara Valley Nonpoint Source Pollution Contyol Prod’am
Nonpoint Souxce represents 15 jurisdictions in Santa Clara VaJley whose rainfall

PoUut|on Contro!
runoff flows into the South Bay. Its mission is to develop and
admirdster a Storm water Mana~nent Plan to reduce storm water-

ProKram. home polJutants at their source. Spec~� ~tJons include:

lS ~Nsd~t~om in t/~ -Mordtor .wet and dry weather flows to identify Ihe orllins,
S~nM C/~ra Valley art types, ~ concentrations of nonpoint source polJutmds.

nonrx~nt sourer -Identify and prevent industrial or sanitary wastes from
po!lut~nts at fk~r dischargins into the storm drain system.

-Identify and eliminate any solid and Ikluid waste disposal
int~ storm drains, channels, or waterways.

-In.ease existing munJdpal efforts to dean m~.ets, collect solid
waste, and prevent used oil and other hazardous wastes from
entehnS storm drains.

-Promote the development and enforcement of Ioc81 rules and
regulations to control and eliminate pollutants from buildings
under construction, lndust:ial activities, or tramport

-IrK’tease public awareness about the problem of NPS, edu~te
residents regarding proper waste management and disposal
techniques, and promote public cooperation to prevent pollutants
from entering storm drains.

Implementation of the ~8nta Clara Valley Nonpoint Source               ~m~
Pollution Contyol Program program is currently underway and will
be continually evaluated and improved to meet the needs and
concerns of local governments, community residents 8nd               ~J
e~ronmental inteRst Kroup~.

Glo~.~’y Catch basins Box-like under,round concrete struc11;res with openink, s
in curbs and gutters designed to col]ect water from streets and
pavements.

Ouffalls The end point where storm drains discha~Te water into 8                 ~,~
stream or the Bay.

Point Source Pollution A confined and dis~ete �on~t.yance from
which pollutants are or may be discher~t,d.

Ru~ff Water from rain. lawn watering, meltins show, or irri~ation
that flows over the surface of the &round.

Source Control- Actions to prevent pollution at the source.

~;torm drain~; Above and below ground structure for transporting storm
water to stre~ns or oudalls for flood control purposes.
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GENERAL PERMIT

Following is ¯ copy of ~b¢ Regional Board’s Industrial S~orm Wa~er Ge~.ral Pen~ for Smta               1
Clara County.
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Interested Parties                   2                   January 21, 1992

The fonowing is intended to clarify ~oup monitoring ~lUirements described in Section B(14)
of the General Permit

1. Group monitoring plans must be m~bmitted to the Re, oral Board no later than ^u~mt 1,
10~2 (60 days prior to the wet season which begins October 1). Groups are encouraged to
m~bmit their plans as early as possible to ~low adequate time for Reg;ion~ Board ~view
and possible r=~ision of the plan prior to the bel~xming of the wet season. If the
Board ~ects a ~’roup monitoring plan, each member of the group is respormible for
performing individual monitoring, as described in Sec~on B(7)(a) of the General Permit.
Groups may be formed or they may add or delete participants to the ~roup on an snntml
basis by aubmit~ng a revised ~roup monitorinK plan prior to Au~mt I of each ym~r.

2. Disch~ers participating in a group must be sufficiently similar, with the aorption of
dischargers represented by the Program. There a~ several factors that wil/be �onsidered
when determining whether or not a Sroup of dlsch~ers is sufficiently ,i,nilar. The
dischargers should have similar types of opera~ons, handle or process similar types of
materials, disch~e simiJar types of waste, and/or employ similar m=r~gement practic~ to
prevent or control pollution of storm water. -

~. All pm~icipants in a g~oup monitoring plan are responsible for complying with all
applicable Section B: Monitoring Prog~’am and Repor~.ng Requi.rement~ These include
document£ng implementa~on of control measures and management practices, performing

monitoringVisual inspectionS,repom.making flow measurements or estimates, and submitting annual

4. All par~cipants in a group monitoring plan must discharge within the effective area of the
General Permit Dischargers may pa~cipate in g’roups with participants which discha~e
outside the effec~ve area of the General Permit as long as the discha~ers in the effective
area of the General Permit are included in the minimum number of group participants
which perform sampling and analyses and the individual monitoring requirements, Section
B(7)(a) of the General Permit, are met.

5. The Re~onal Board has the authority to require monitoring beyond the minimum
requirements cf the General Permit (¢a~fornia Water Code, Se~on 15~67(b). After
~roup monitoring plan is approved, the Re~onal Board may require reVisions to the plan.
Revisions may :qclude requiring additior~l sampli.qg and analyses to be performed or
requiring that more of the pa~cipating dischargers perform monitoring.

last]y, we would appreciate ff you would Lrdorm other industries similar to your own of the
need to obtain a storm water per~t. We encourage groups of sim~ar indusU’ies to work
together in developi~.~ storm water pollution preven~on

If you have any questions regarding this General Permit please calJ our offices at 510-464-12.55.

Sincerely,

’- ~i . -- - ’    °’

Steven R. i~itchie
Executive Officer
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CALI]:ORJ~A REGIONAL WATER ~UALITY CONTROL BOARD
SAN FKANCISCO BAY AEGION

FACT
FOR

NATIONAL POLLUTANT DISC3"IARG£ ELI3MINATION SYSTEM 0qPDF.S)
GENEKAL PF.KJVllT FOI~DISC3-1A~GES OF STORM WATER ASSOC3ATED WITH 13qDUSTRIAL ACTIVITY

i~ SANTA CLARA CO~ TO SOUTH SAN FRANGSCO BAY OR ITS

In I~72, the Federal Water Pollution Control Act (also referred to as the Clean Water Act (CWA)) was
mended to provide that the discharge of PoUutants to waters of the United States from any point ~ource
is effectively prohibited, urdess the discha~e b in compliance with a I~rPDES permit. The
amendments to the CW^ added Sec~on 402~) which establishes a framework for regulating municipal
and industrial storm water discharges under the NPDES program. On November 16, 1990, EPA
published ~ regulations that establish application requirements for storm water permiU. The
regulations ~equLre owners or operators of spe~ic ~tegories of industrial faci!ities (dischargers), which
discharge storm water associated with industrial activity (industrial storm water), to obt~n an NPDES
permit. Discharge of industrial storm water either di~ctly to surface waters or indirectly, through
municipal separate storm sewers, must be covered by a PermiL This includes the discharge of "sheet
flow" through a draLrmge system or other conv~yan¢~

The reg~.dations al/ow authorized states to issue general permits or ~dividual permits to re.date
.indust~al storm water discharges. The State Water Resources Control BO~d (State Board) l~s elected to
’issue a statewide general permit that will apply to all discharges requb’ing a permit except all
�ormt~u~on a~vity discharges and industrial storm water discharges in Santa Clara County to South
San Frandsco Bay or its tributariex Separate general permit(s) wiJJ be issued for const~u~on activity
discha~es. The Re~ior~l Board has elected to issue a separate general permit (General Permit) t~t
apply to the industrial storm water discha~es in Santa Qara County to South San Francisco Bay or its
tributariex The puQ~cme of the separate Santa Clara County general permit is in part to facLlitate
communication, between industrial storm water dischargers and the Santa Clara V~ey Nonpoint Source
PolJution Control Program (ProKmm). The Program was issued I~PDES Permit No. ~0029718 in June
10~0 tot implementation of an area.wide storm water mm~gement program, which includes an
indus~al storm water �ontrol element.

The Genera] Permit accompanying this fact sheet is intended to re~q~date indus~al storm water
discharges, The �on.qolidation of many discha~es under one permit will g’reatly reduce the otherwise
overwhelming adminis~ative burden associated with star~ up of a new program to reg~date industrial
storm water discharge~ It is also the least costly way for a disch~ger to obtain a permit and comply
with the Federal reg’ulations, It is expected that as the storm water program develops, the Regiorutl
Board wi/J issue individual and general permits which regulate discharges specific to industrial
categories. As new permits are adopted, discharges subject to those permits ~ no longer be regulated
by ti~s general permit. As permits ~re reissued for discharges of treated wastewater that are currently
re,.dated by a N’PDES permit, the Regional Board may include storm water provisions in the revised
permit.

This General Permit gener~y r~quires disch~gers to:

~. F.LL~nate non.storm water discharges (including illicit conne~ons) to storm water systems;
2. Develop and i.n~plement a storm water polJut~on prevention plan, and;
3. Perform monitoring of discharges to storm water systems.
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The State Board and Regiorml Board have elected not to accept EPA’s Kroup application approach or to
adopt ~eneral permits for indus~al ~q~ups ¯t this aline. AU dischargers participating in
¯ pplicatiom must either obtain coverage under this General Permit or apply for an individuaJ~roUppermit by
Oc~b¢~ 1, 1~2. The State BOa~! and Region~ Boarc~ base this dec~ion on the foUowing factors:

1. EPA does not allow the states to ~x.view and approve the ~up ¯pplicutiom.

Z Review o! hundreds of EPA model permits and preparation of hundreds of ~oup spec~� general
permits is administratively burderuome and is incor~istent with the State Boazd’s Ion,.term

X Allowing the g~oup application action in C~omia would r~ult in an inequitable and ineffective
~orm water pemdtt~ng program. WhiJe Kroup applicants would not be ~equi~d to Implement
eantrol measu~s to reduce poUuta~ts in storm water discha~e un~ they uit~nately receive ¯ permit
(probably several Tars), dischargers under the Regional Board’s genemJ Permit will be requLred to
implement �ont~l measures beg~rming October I,

4. ~ l~e~iorml Board is providing ¯ ~roup mordtoring alterna~ve, ~omewhat ~LmUar to the ~roup
application monitoring requLrements, that should provide reduced monitoring costs to the

l~en EPA tmues model pen~ts for any ~’oups, the Regional Board may �oru~der, as appropriate,
¯ dop~q~’KrouP permits based upon the £PA model permitx

TYPES OF DISCi-I~qGES NOT COVERED BY TI-~$ GEhrERAL PERMIT

o CONSTRUCTION ACTIVITIES: Discha~es from �onst~u~on activities of five acres or more will be
covered by ¯ separate general permiL

o FAC~JTIES ~1-~-I I-~VE NPDES P£RMITS CONTAINING STORM WATER PROVISIONS: The
NPDES permits for ~ome industrial waste water discharges ~r~ady contain requi~ments
lndus~al storm water. These disch~xrges do not need coverage by this General Permit at this
long as ~ industrial storm water is covered by the e~s~’~g permit. V~en the ex~st~r~ permit for
such discha~es expi~s, the ~issued permits wiU be made consistent with the new Federal and State
storm water requirements, if necessa~, or the Regior~l Board may authorize coverage under this
Gener~l Permit, Lf appropriate.

FACILITIES DETERMINED INELIGIBLE BY THE REGIONAL BOARD: The Regional Board may
determine that discharges from a fadlity or pups of fadlities, otherwise eligible for coverage under
this General Peradt, have potential water qua~bi impacts that may not be addressed by this GeneraJ
Penn~t. In such cases, the Regional Board may requi~e such discha~’gers to apply for and obt,dn an
incLividual permit or ¯ �ll!ferent genera] permit. Interested per¯ore may petition the Regior~l Board
to b,sue in~vidua] peradts. The applicability of th~s Genera/Permit to such fadlities wiU be
terminated upon adoption of a permit with more specLfic

FACILITIES WH3CH DO NOT DISCHARGE INDUSTRIAL STORM WATER TO SURFACE WATERS
OR STORM SEWERS: Dischargers that capture all indus~al storm water runoff from their |¯ciliby
and treat and/or dispose of it with their process waste water, ~nd dischargers that retain their
indus~al storm water on site are not required to obtain a NPDES storm water permit. To avoid
l~abRity, the discharger shouJd be certain that a discharge of industrial storm water to surface waters
or atorm sewer ~ not occur under any �~cxmxst,’~rtces.
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NOTIFICATION REOUIR£M~NTq

Di~ha~er~ must submit a Notice of Intent (NOD t~ obtain coverage under this General Pen~t. A NOI
must be submitted for each individual fa~)ity to obtain coverage. Submittal of the NOI sign~es that the
discharger intends to comply with the conditions of the General Permit

£PA’s regulations at 40 ~ IZ?.21(a) exclude persons covered by general permits fl~m requizements to
submit incLividtal or group permit applications, The NOI requirements of the General Peradt are
intended to establish a mechan~m wl~ch can be used to establish a clear accounting of the ntunber of
dischazgees covered by the General Permit, their identities, the nature of operations at the fad//ties, and
location.

DESCRIPTION OF G£NLeRAL P£P, MIT CONDITIO]~

This General Permit authorizes the discharge of industrial storm water. It prohib|ts non.storm water
discharges unless authorized by s NPD£$ permit, except for certain permissible discharges; discharges
that cause or cont~bute to a violation of the Program’s N’PD£$ permit; and discharges that �ont, tin a
hazanious substance in ~ce~.s of reporting quantities established st 40 CFR 117.3 or 40 �3:1( 30Z4.

](eceiv~n~ Water Limit~tim,-

Discha~ers are required to �omply with appl~cable water quality objectives as receiving water
limitation~ Compliance must be demonstrated through iznplementation of control measures and best
management prances required by the Provisions of the General Peradt. To the extent that a discharger
causes violations of receiving water l~dtations aher implementing the misdmum requirements of the
Gener.~l Permit, the Regional Board may impose more stringent requirements on or consider issuing an

¯ indiv~d~ permit to the discharger.

Pern~ts for industrial storm water discharges must meet al] applicable provisions of Sections 301 and 402
of the Clean Water Act. These provisions requi~ control of pollutant discharges that utilize best
available tecJ~no]ogy economicalJy acl’devable (BAT) and best convent’:ona] pollutant �ont~l technology
(BCI") to reduce polJutants, and any more stringent controls necessa,,’y to meet water query standardx
It is not feasible at this time to establish numeric effluent Iin~tations that apply to all discharges that
may be �ove~.d by tI~s General Permit. Therefore, the effluent limitations cont~i~ed in this General
Pen~it are narrative and include best management prances. These effluent limitations constitute
compliance with the requL.zments of the Clean Water Act.

The narrative effluent limitations contained in b~s Genera] Permit incJude prohibition against discharges
of non-storm water. They require dischargers to control and eliminate the sotu-ces of poUutants in storm
water through development and implementation of storm water poUution prevention plar~ The plans
must include �ontrol measures and best management prac~ces, w}~¢h may include treatment of the
discharges *long with source reduction, which wiU constitute BAT and BCT and wiJJ acl~eve compliance
with water qu,~ity objectives.

Dischargers are also required to comply with all applicable requL-ements of the Program. Tl~e Program
intends to a~st dischargers in identifying appropriate cont~’ol measures and BMPs,

4

R0059226



R0059227



S

R0059228



CALIFOKNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN I~2tNCISCO BAY REGION

~ORDER NO. W,-011

NPDES GENE]UtL PERMIT NO.

WASTE DISCHARGE REQ~ FOR~

DISCHARGES OF STORM WATER ASSOCIATED WITH INDUSTRIAL ACTIVITIES IN .~tNTA CLARA
COUNT~ TO SOUTH SAN FKANCISCO BAY OK ITS TRIBUTARIES EITHER DIRECTLY OR
THROUGH MUNICIPAL STORM WATER SYSTEMS

The C~l~omia Re~ion~ Water Quality Control lk~xl, S~n Fnmci~o ~y Region (hemi.n~ ~lled the
Region~ ~), Rn~

|. l~e~er~ Reg~Jations for atormwater di~h~l~es we~ promulgated by the US ~..nvironment~!
Protection Agency on November 1~, !~)0. The ~tlations [40 Code of l~ederal Reg’ulations
PRrts 122, 123, m’td 124| reqtti~ apeci~ic e~tegories of industrial ac~vities which discharge atorm water
associated with industrial activity (induslzial storm water) to obtain a NPD£S permit and to
implement Best Available Techno|ogy Economically Achievable (BAT) and Beat Conventional
PolJutant Contm! Technology (B~l’) to control pollutmts in industrial storm water discharg~

Z This General Permit shall regulate indust~al storm water discharges h~m industrial facilities in
Oara County to South San Francisco Bay or its U’ibuta~es either direly or through mttrticipal storm
water systems except existing discha~es which have been issued NPDE$ permits including
pr~visions reg’ula~Lng discharges of storm water, disch~ges of storm water from �ortst~uc~on
activities, or storm water discl~rges from industrial facilities determined ineligible by the Regional

par~cipaRng in group applications must either obtain coverage under this Generaldischargers
Permit or apply for an individual permit by October 1, 1993. The gegiorml BoaM has elected not to
accept £PA’s g~oup application approach or to issue general permits for i~dus~al groups at this
~e.

4. To obtain authorization for conlinued and future industrial storm water discharges pursuant to this
General Permit, owners or operators of industrial facilities (dischargers) must submit a Notice of
Intent (NOI) and appropriate annual fee in accordance with Attachment I. Urdess notified by the
Re~;ioal Born’d, dischargers who submit the NOI ~re authorized to discharge storm water from
indusu’ial ac~vities under the ~erms and conditions of this permit

5. If an individual NT’DES permit is issued to i discharger otherwise subject to this General Permit, or
another genera] permit that regulates storm water discharges is subsequent/y issued which covers
dischargers regulated by this General Permit, the applicab~ty of this Genera] Pern~t to such
dischargers is automatic.ally tennL-~ted on the effective date of the individual permit or the date of
approval for coverage under the subsequent general permit.

6. This General Permit does not pre-empt or supersede the authority of local agencies to prohibit,
restrict, or control discha~rges of storm water or other materials to storm drain systems or other
watercourses within theiz jurisdiction.

7. The Santa Clara Va~.ley Nonpoint Source Pollution Control Program {’hereinafter called the Program)
was issued I~PDES Permit No. CA0029718 on June 20, 1990. The Pro~am, on November Z5, 1991,

R0059229

!



adopted a °$tntegy For Program Coordination Of Industrial Storm Water General Permltling
Requirements" to assist indus~es in Santa Clara County in responding to this General Pem~t and
which wil] include a manual describing Best lvlanagement Practices (BMPs) to be implemented by
industrial storm water discharger~ It is intended that discha~en covered by this General Perntit
wil/implement the BlvlPs developed by the Prog~-am or equivalent practices or control measures,

& The State Water Resotu~.s Control Board (State Board) adopted the CalLfomia Inland Surface Watch
PLtn and Enclosed Bays and Estuaries Plan on April 11, lgOl. In addition, the Re~onal Board
amended its Water Quality Conu.ol Plan for the San Francisco Bay Basin (Basin Plan) on December
17, 1986, and the State Board approved it on ]V~y 21, 1987. The Regional Board also amended its
Basin Plan on December 11, 1~1. These pl~u establish water quality objectives which apply to
South San Francisco Bay and its tributaries.

g. F.ffluent limitations, and toxic and effluent standards established in Sections 20S(b), 301, 302, 303(d),
304, 306, .~¢7, and 403 of the Federal Clean Water Act (CWA), as amended, are applicable to storm
water discharges s~gulated by this General Permit.

10. The action to adopt a NPD£$ permit is exempt h~m the provisions of the ~lLfornia £nvimrunen~
~u~lity Act (Public Resources Code Section 21000, et ~eq.), in accordance with Section 13389 of the
CaVorts Water Code.

11. The Regional Board has no~.fied dischargen and interested agendes and pen, ons of |ts intent to
pre~be waste di~h~ge reqt~ements for these di~harges, l~as provided them with an opport~ty
for ¯ public hea~ing and an opportm~ty to subn~t w~ten co--eats and reoo~u~endat~ons, and in a
public meeting, heard and considered ~ co--eats pertain~g to this ~eneral Per~t.

I~. Tl~s Order is a f~DES petit in compliance with Scion 402 of the Clean Water A~ as amended,
and shalJ ta~e eHect upon adoption.

IT IS I-~EP, E~¥ ORDE~ED ~nt alJ indus~al storm water di~hasgen that file a NOI indica~ng the~
intent to be ~eguJated ~der the ten~ and conditions of t~s Oeneral Petit ~ comply with the

A. DISC~IA~E PROI-~BITIONS:

I. D~,d~arges of water, ~atefials, or wastes other than storm water, which are not otherwise authorized
by a N’PDES pem’~t, to a storm dr~n system or wate~ of the state ~re prohibited, with the exception
o~ d~,d~arges stated to be pen~s~bIe in the aKached Table I.

~. A~ d~s~es of storm water from any facility covered by t~s ~eneral Pen~t which cause or
con~ute to a v~olation of f~UES Penni No. CA0029718 issued to the Program are prohib~tod,
tu~e~ spec~ca~ly author~ed by the Program.

3. Indus~al storm water di~’.I’-.~’ges sI’~l not cause or t~reaten to cause poIJul~on, conta~r~n~tion, or

~. Indust~al storm water di~harges shalJ not cont,~n reportable quantities of a hazardous substance
I~sted ~n 40 ~FR ~I? an~or ,I0 CF~ 30~
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se~on A: b’FORM WATER POLLtYrION PREvrr.AWION PLAN

I. A Storm Water Pollu~on Prevention Plan (SWPP Plan) sh~II be developed for each facility covered
by this Genera] Permit The SWPP Plan shall be desi~ned in accordance with good engineering
practices to comply with BAT/B~r and shall address the foUowing objec~ves:

¯ to identiL7 Pol]utant w~ t~t m,~y affect the qtmlity of industria] storm water discharges; and

b. to identify, s~n, and implement control rues¯rues and management practices to mdu~
Pollutants in industrial storm water discharger

For existing facilities (and new facilities beglnnln~ operations before OctoberZ Sc ed e.
b’WPP Plan shall be developed and implemented no l~ter than October I, 199Z For
beginning operations a~ter October l0 1992, ¯ SWPP Plan ~ be developed prior to submitting ¯
NOl and implemented when the fsdlity begia~ opemtion~.

¯ AP.~. The b’WPP Plan ~ be retained on site, ce~i~ed and siKned in ¯ccordance with
Provisions 9. and I0. of Section C: Standard Provisions of this General Permit, and made available
upon request of a repre~ntative of the Re~iona] Board, the Pro~am, and/or local agencies having
Jurisdiction over storm water ~ystem.s or water �ottme$ which receive the industrial storm water
discharge. The Regional Board, the Progr~n, and/or loca] agency may notify the discharger if the
SWPP Plan does not meet one or more of the minimum requirements of this Section. Upon notice,
the discharger shall submit ¯ lime schedule to make the requested changes to the Regional Board,
the Pro~am, and/or local agency. After making the required changes° the discharger shall provide
written certification that the changes have been made.

4. ~IIlg.~. The discharger sha]J amend the SWPP Plan whenever there is a change in desist0
construc’don, operation, or umintertance which has a si~ti~icant effect on the potentia] for the
discharge of pollutants to surface waters, ~undwatex~, or a local ¯genoy’s storm water system. The
SWPP Plan should also be amended if it is in violation of any conditions of this Genera] Permit, or in
achieving the general objectives of �onlzo]Rng pollutants in indus~al storm water discharges

5. Source Identification. The SWPP Plan shall provide a description of Potentia] mm’ces which my be
expected to add significant quantitities of pollutants to storm water discharges, or which may result
in non-storm water discharges from the facility. The SWPP Plan shall include, at a minimum, the
following iteutr

¯ A topographic map (or other acceptable map if a topographic map is unavailable), extendLng one-
quarter miJe beyond the property boundaries of the facility, showing: the facility, surface water
bodies (including springs and wells), and the discharge point where the facility’s storm water
discharges to a murdcipa] storm drain system or other water body. The requixements of this
paragraph may be included in the site mp required under the following paragraph if
appropriate.

b. A site map

L Storm water conveyance, dralrmge, and disch,~rge

ii. An outline of the storm water dr~’tage are=$ for each storm water discharge point

i~i. Paved ar~a$ and buildings;
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iv. A~as of pollutant contact with storm water or release to storm water, actual or potential,
t~dudi~g but not li~ted to outdoor storage, manufactu~ng, and process areas, material
lo~din~ urdoadh,~ storage,and aceeJ~ areas, and waste treat~nent, storage, and disposal m~as;

v. Location of ezisting storm water atructur~ control mediums (i.e., I~.rau, �overin~, etc.);,

vi. Surface water locatiom, ~nclud~$ ~r~s ~d wetlands;

vii. Areas of exist~g and potential sdl emdo~

rift. Vehicle service mus;

ix. Location of each well where fluids from the facility

�. A narrative description of the following:.

i. Significant materials that have been treated, stored, disposed, spilled, or leaked in significant
quantities in storm water discha~e after November 19, 1~8;

ii. /vlater~als, equipment, and vchJde marugement practices employed to minimize contact of
significant materials with storm water

lfi. ]vfaterial loading, urdoading, and acee-d mea~

iv. F~st~g su’uctural and non-structural contTol meas~tres (if any) to reduce pol/utants in storm
water diJchargr,

v. Industrial storm water discharSe treatment facilities

vi. lvfethods of onsite storage and disposal of si&vdficant materials;

via. Outdoor storage, manufactu.,ing, and processing activities including a~vities that generate
sig~icant quantities of dust or pa.~dculates,

d. ^ i~ of Pol/uta~ts that have a reasonable Poter~t~al to
significant quantities, and an esthnate of the annual quantities of these Pol/utants in indus~al
storm water

e. An est~nate of the size of the faci~ty (in acl~J or 8~.1R/~ feet), and the percent of the faci£ity that
has iml~ervious m~as (i.e., pavement, I~ui/d~gs, etc.).

f. A list of significant sl~lls or leaks of toxic or haza~lous pollutants to storm water that have
occuJ~d after November 19, 1988. This ~ include:

i. Toxic chen~dcals ~sted in 40 ~ 372) that have l~een dJs~ha~ed to storm water as reported
on £P^ Form ~

ft. Oil or haz,~-dous substances in excess of reportable quantities (see 40 CTJ( 110, 117 or 302).

g. A s~n~ma~ of existing s~rnl~l]ng data (’ff an~,) des~bing pollutants in indus~a] storm water
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~ All inspections shall be done by trained pemormel. Material hand]inK m~as ~ be
inspected for evidence of, or the potential for, PoUutants enterinK storm water dischm3es. ^
~ack~g or foUow.up procedure sl’utll be used to ensure appropriate resporme has been taken in
respor~ to an inspec~on, lmpectiom and maintenance a~viti, shall be documented and
recorded. Inspection records shall be retained for five ~

J. Rec~s A tracking and fol/0wup procedure ~ be described to ensu~ that adequate resporme
and corrective actions have been taken in response to impections. Records of inspections ~ be
nuint~ined. F, stabliskment of internal record keepin~ m~l internal reporfi~ procedures of
lnspec~om and spill incidents.

7. Non-Storm Water Discha~es. All non.storm water di~, except those identified in Table 1, to
storm water conveyance systems shall be elLmb~ted prior to implementation of this SWPP Plan. The
SV~PP Plan shall include a certification that non4torm water di~es have.been eliminated and a
description of any tests for the presence of non4torm water di~es, the methods used, the dates
of the test~g, and any onsite drairmge points that were observed during the testing. Such
cert~cation may not always be feasible if the di~er a) must make siKrdficant structural changes
to eliminate the discharge of non-storm water di~es to the industrial storm water conveyance
system, or b) has applied for, but not yet received, an NPDF.S permit for the non.storm water
discharKes. In such cases, the discha~er must notify the Re~iorml Bored, the ProKrtm. and local
agencies having jurisdiction over storm water systems or water courses which receive the non-storm
water discha~e prior to implementation of the S~P Plan that non-storm water discharges cannot
be eliminated. The notification shal/include justLfication for a time extension and a schedule, subject
to mod~cation by the Re~onal Board, indicat~g when non4torm water discha~es will be
el~niruted, in no case shall the elimir~tion of non-storm water di~es exceed July 1, 1993.

8~ An annual facility inspection shall be conducted to verify that all elements of the SWPP Plan (i.e.,
site mal~, potentia! pollutant sources, st~uctun] and non-structural controls to reduce pollutants in
indus~al storm water discl~u~e, etc.) are accurate. ^ report of the annual inspection and
Observations that require 8 response (and the appropriate response to the observation) shall be
retained as part of the SWPP Plan.

9. This SWPP PLan may incorporate, by reference, the appropriate elements of other pro~’sm
requLrements (i_e., Spill Prevention Control and CountermeasLu, es ($PCQ plans under Section 311 of
the ~ Best lVlm~gement Prod’ares under 40 CFR 125.100, etc.).

10. The SWPP Plan is considered a report that ~ be available to the public under Sec~on 308~) of the

11. The SWPP Plan shall include the siS’nature and tide of the person responsible for preparation of the
SWPF Plan and include the date of initial preparation and each mnendment, thereto.
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~ "Si~mi~�~t storm w~ter d~h~r~¢" b ¯ �on6nuous d~ch~r~e of storm w~trr for I mb~m of one hour,
or intermittent discharge of storm water for a m~nimum of th~� hours in a l~-hous’ period.
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grvup monitoring alternative (see B(14)), only selected dischargers ~e chosen toUnder
represent the group. The parameters at these fa~lities shall be:

L OiJ and ~7~ase, pH, specific �ondu~trtce, TOC, five-day biochemical oxTgen demand (BODs),
chemica] oxygen demand (COD), TSS, total phosphorus, tot~ kjeldah] nitrogen, and nitrate
plu~ nitrite ni~gen.

iL Toxic chemicals and other pollutants ~at have a reasonable Potential to be present in storm
water di~.ha~e in sign~icant quantities.

8. Samples shall be analyzed for to~:ic chemicals and other Pollutants as ldenl~fied in 4(�)(ll) and
or 7(b)(’d) for at least two cmu.e~utive sampling even~. As an alternative to m~t]yzing for these toxic
chemicals and other Pollutants, ~u]yds for acute tox~dty may be conducted. Acute toxJdty 96-hour
static renewal tests si’~U be conduced with fathead minnows in 100 pe~’ent storm water (no
dilution). If to~i¢ chemicals or other Pollutants ~re not detected in significant quantities in the grab
and composite sample after two comecutive sampling events, or two consecutive sampling events
with no acute toxidt~/~, the fadLity may elb~nate that toxic chemical or Pollutant from future

9. Sampling sl’~l be a combination of a grab sample (to measure fi~t-flu~h water qu~ity) and
composite sample (to provide an esl~.mate of the average runoff water query) from a storm event
that produces sign~nt storm water discharge that is preceded by at least 7~ hours of dry weather
and i:~ a~corda~ce with the following ~uidelines:

grab sample(s) ~ be t~en du~ng the fi~t thizty m~nutes of the disch~’ge. If theThe
�oUe~on of the grab sample(s) du~ng the fi~’st 30 minutes is hnpra~¢able, grab sample(s) can be
taken during the fi~t hour of the disch~uge, and the discharger shall explain in the annual
monitoring report why the grab s~mple(s) could not be t~en in the fi~t 30 minutes~

composite sample sl~U be either flow.weighted3 or time.weightede. Composite samplesb. The
may be t~en with a �ontinuous sampler or a combination of a mi~mum of three grab samples
taken in each hour of discharge or for the first three hours of the dbcha~e, with each grab
sample being separated by a mh~mum period of 15~minute~

~ Only grab samples may be used for the determination of pH and oi] and grease.

d. Composite san~p[ing is not requi~d for discharges from holding ponds or other i~npoundments
with a retention period greater than 24 hours.

~’no acute toxidty’ mea~s no d~ic~nt cL~errnce Ix.~ween the �ontrol mortaU~ and sample mortaUt)" at
9S j~-rcent �or~drnc¢ i~tervaJ us~ the "t-test" 8tat~t~ca] method de~’n’bed in Apjx~d~ H of Sho~ Te~m
~eth~x:Js for Est~ at~_~ t~e C’hmnlc Toxlc~ of ~ff]uents and Receiv~_~ Wate~5 to Fmshwate~ Ch’~_anlsm I (F..PA-
(~(Y4-89/001 March 1989 ~d suix~,quent ecl~ons).

S’Flow-we~ht~,d �ompc~te s,unp|e" mea~s a composite umple cons;*lLn~ of a mixture of 8Uquot~ collected
at 8 consunt t~me i~tervaJ, where the volume of each aJ~uot b pmport~ntl to ~e flow rate of the discharge.

e*T’~me-wei~hted composite’ means a �omFosite sample consbti~$ of ¯ mixture of equal volume
coUected at a constant t~me.

10
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1(~ When a dJscha~er i~ unable to �oUect any of the requb~d stmples due to adverse cLiznatic conditom
(drought, extended heeze, dangerous weather �onditions, eta), a description of why the samples
could not be coUected, including documentation of the event, must be submitted along with the

11. All sampling and sample preservation shall be in accordance with the current edition of "Standard
Methods for the ExamL, ution of Water and Wastewater" (American PubLic Health Association). AU
monitoring instruments and equipment sha/I be r.alibrated and maintained in accordance with
man~ac’turers’specificatom to ensure accurate measurements, AU analyses must be conducted
according to test procedtues under 40 C’F’R Pa~-~ 136, an]ass other test pmcedtues have been specified
in this permit or by the RegiortaJ Board. AU metals shaU be reported as total metals. ToxJdt7 tests
aha]J be conducted in accordance with the latest revisions of Methods for Measurine tll~ Aeut~
l"oxi~ of Effluent to Freshwater and Marine C)tyan~sms. EPA-600/4-8.5-013 ~-1985). All
analys~s sha!] be conducted at a laboratory cer~d for such analyses by the State Department of
HeaJth Service~, Dischargers may conduct their own laboratory analysis o~y if the dJscha~er has
sufficient capab~i~7 (qua!ified employees, laboratory equipment, et~.) to adequately perform the test
pmcedtu~.

1ZRecords of ~ storm water monitoring information and copies of aU reports required by this Permit
shaU be retained for a period of at least five yea~s from the date of the sample, observation,
measurement, or report.

a. The date, exact place, and time of sampling, observations, and/or measuremen~

b. The individual(s) who performed the sampling, observations, and/or measurements;

c Flow measurements or estiJ~ates and alJ standard observations;

d. The date(s) analyses were performed and the I~ne(s) analyses were initiated;

e. The incUvidual(s) who performed the analyses;

f. The ar~cical techniques or methods used and the results of such analyzer,

h. Non-storm water cLischa~e records (see Section B-S);

L AU calibration and maintenance records of imlrtunents used; and

J. AU original a~ip cha~ recordings for con~nuous monitoring imtrtunentation.

13. All storm water monitoring results shall be reported by July I of each year to the Executive Officer
and to the Program. The report shall include copies or summaries of the Monitoring Record of IZa.
through h. listed above. The report sh~ be signed and certified in accordance with Standard
Provisions 9 and 10 of Sedan C of this Permit. The first report wiU be due July 1,1993.

I1
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It ~1~_j~." Group monitoring nay be done in accordance with the following requ~ments:

s. A group monitoring plan m~y be designed and implemented by an entity representing a similar           ~-~
group of dischargers regulated by this General Permit or by the Program. All participants in a
group monitoring plan must discha~e storm water within the boundm’ies of the Regional Board.

b. A minimum of twenty pert’ent of the dischargers participating in a group (minimum of four
dischargers for gn~ups of 20 dLschargers or less) must be monitored. The entity or the
agency skal/select the fadlities that best represent the quality of the group’s storm water

~ The entity or the Pn~am must have the authority to levy fees against the parti~ipati~
dischargers in the group or be able to otherwise pay for the implementation of the group
monito~tg plan.

d. The entity or the Pn~-am is ~sponsible for.

L Development and implementation of the group monitoring plan;
ti. Evaluation and n.,por~ng of group monitoring data;
iii. Recommending appropriate BIV[P, to reduce pollutants in storm water discharges;
iv. Submit~g a group monitoring plan to the appropriate Regional Board and loc~l agency no

later than 60 days prior to the beginning of the wet season, and revising the group
monitoring plan as insmacted by the Regiorml Board or local agency.

e. The group monltorin~ plan shall:

L ident~/the pm~icipants of the group by name and location;

ii. Include a narrative description summarizing the industrial activities of participants of the’, ! "~
group and expl~n why the pa~cipants, as a whole, are su~ficientJy si.m~lar to be covered by a
group monltorin~ plan;

ii£ IncJude a l~$t of sig~icant materials stored or exposed to storm water and material
management prances cun~ntly employed to diminish contact by these materi~ls with storm
water discharge-,

iv. Iden~fy a minimum of twenty percent of the discha~’gers (minimum of fo~ dischargers for
groups of 20 dischargers or less) participate.rig in the group, and describe why the facilities
selected to perform s,xmpling and analysis are representative of the group as a whole in terms-!
of processes u~d or materi~ls managed;

v. Contah~ all items spech%d in Section B(3) above.

L AIJ group monitoring must comply with the applicable requirements of Section B(6), B(7)(b), and
1~18-13) above.

h. Unless otherwise instructed by the Regional Board, the group monitoring plan shall be
implemented at the beginning of the wet season.

12
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This General Permit does not convey any property fights of any sort, or any exdudve priv~Jeges, nor
does it authorize any injtu’y to private property or any invasion of periona~ fights, nor any
inhingement of Federal, State, or local laws or regulations,

7. Duty to Provide Information

The disr.harger shall furnish the Regional Board, State Boa~l, EPA, ProKram, or local storm water
management agency within a reasonable time specified by the agencies, arty requested in/ormation
to determine �ompliance with this General Permit. The d~h~ger shall also furnish, UlX:m I~luest,
copies of ~,~-ords required to be kept by this General Permit.

& Insl~on and Ent~

The discharger shalJ alJow the Regional Board, State Board, £PA, Program, and local storm water
management agency upon the presentation of credentials and other documents as may be requbed
by law, to:.

a. Enter upon the dis~ha~er’s premises where a regulated facility or a~vity is located or conducted
or where records must be kept under the conditiom of this General Permit;

b. Have access to and copy at reasonable limes, any records that must be kept under the conditions
of this General Permit; and

�. Impect at reasonable tiznes any facil~ties or equipment (’including monitoring and contro!
equipment) that are related to or may impact storm water ribs.barge.

d. Sample or monitor at reasonable times for the purpose of ensuring permit �ompliance.

9. Signatory Requirements

a. AJ] Notices of intent submitted to the State Boaxd sha/l be dgned as follows:

(’1) For a corporation: by a responsible corporate officer. For the purpose of this seetior~ a
responsible corporate officer means: (1) a president, secretary, treasurer, or vice-preddent of
the corporation in charge of a principal business fun~on, or any other person who performs
sin~a~ po~cy or decision-mal~ng functions for the corporation; or (2) the manager of the
facility iJ authority to sig~ documents has been assigned or delegated to the manager in
accordance with corporate procedures;

(2) For ¯ pormership or sole proprietorship: by a general parmer or the proprietor, respec~vely;
or

(3) For a munidpalJty, State, FederaJ, or other public agency: by either a prindpal executive
officer or taxing elected offidal. The prindpal exe~t~ve officer of a Federal agency includes
the chief execul~ve officer of the agent, or the ~en~or exe~t~ve officer having responsibility
for the overalJ operat~or~ of a prindpal geographic unit of the agency (e.g. Regional
,~,dministrators of £PA).
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b. All repom, cer~cation, or other information required by the Genera] Pennlt or requested by the
Regional Board, State l~trd, F.PA, Program, or local atonn water n~Lqagement agency
signed by a penon described above or by ¯ d-ly authorized representative. A person is ¯ duly
authorized representative only if:.

(I) The authorization is made in writing by ¯ person dem’ibed above and retained as part of the
Storm Water Pollution Prevent/on Plan.

(2) The ¯uthorization spe~Lfies tither an individtal or ¯ portion having mponslb~ty for the
overaIJ operation of the regulated fad/ity or ¯�~vity, such as the position of manager,
operator, superintendent, or position of equivalent responsib~ty or an individual or position
having overall responsibility for environmental matters for the company. (A duly authorized
representative may thus be either ¯ named individual or any individual occupyin~ ¯ named
posltion.

(~)If an authorL~ation is no longer ¯~’eurate because a diHerent individual or posl~ion has
responsibility for the overall operation of the facility, ¯ new ¯uthorization must be attached to
the Storm Water Pollution Prevention Plan prior to submittal of any reports, certifications, or
information signed by the authorized representat/v~.

I0. Ce~lL~cation

Any.venon signing do~’umen~ under Provision 9 aha/J ma~e the following certi~ica~on:

"! ce~fy under penalty of law that this document and
d~on or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted. Based on my tnq.,;ry of the penon or

. persons who manage the system, or those penons d~ct]y responsible for gathering the ir~rormation,
t~e L,~orrnation submitted,
am aware that there are significant penaJti, for sub~r~ng f~l~ ir~ormation, including the
possibility of fine and imprisonment for knowing violations."

II. Reporting

a. Planned changes: The
and |oca] storm water management agency as soon as possible of any p|anned physical alteration
or additions to the per~tted fac~ty. I~otice is required under this provision only when the

d~scharged.a]terati°n or ¯ddition could significantly chnnge the nature or increase the quantity of pollutants

b. Anticipated noncompliance: The discharger ~ give advance notice to the I~eg~on£ Bo~l, the
Program, and local storm w~ter management agency of any planned changes in the permitted
fac~tity or activity which may ~sult in noncompliance with permit requirements,

~ Compliance s~hedu]es: Reports of compliance or noncompliance wihtt, or any progress reports
on, interim and final requL’ements contained in any compliance ~ched~e of this Genera] Pertnit
s}~a]J be subn~itted no b, ter than 14 days following each schedule date.

d. ]~oncomp~iance reporting: The discharger shal] report any noncompliance at the time monitoring
reports are subn’~itted. The written submission sh~ con~in a des~’iption of the noncompliance
and its cause; the period of no~compliance, including ex~.c~ dntes and ~mes and, if the
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nonemnpliance has not been correct, the anticipated time It is expected to continue’, and steps
taken or planned to reduce, eliminate, and prevent recurrence of the noncompliance.

1:7. Oil and Hazardous Substance Liabnqy

Nothing in t]xis Genera] Permit shall be cortstrued to preclude the institution of any lega] a~don or
rel~eve the dis~h~ger from any responsibBitie$, liabilities, or penalties to which the discharger is or
may be subject under Section 311 of the

I~ Severablaty

The p~isiom of t~s Gener~ Permit tre severable0 and ff any provision of this General Pemdt, or
the ¯ppL~mtion of any provision of this Gener~ Permit to any ~-~ms~nce0 is held immlJd, the
¯ pp~tion of such provision to other ci~’umstances0 and the remainder of this General Permit
not be ~ffected thereby.

If there is evidence indi~g potentia| or ¯ctua] impacts on w¯ter qu~ity due to any storm w¯ter
~sc~e ¯ss~ated with indus~a] a~ivity covered by ~s General Permit, the owner or operator of
such d~scharge nuy be requh~ed to ob~n an individu~ pem~t or an alternative genera~ permit, or
this General Permit nuy be modified to include d~emnt lb~ta~om and/or requl~emen~

15. Perulties for Viobtioru of Genera] Permit

¯ . Scion ~ of the ~A provides sif~i~nt peru~ties for any per~n who viol¯tes ¯ permit
�ondi~on imp|ement~ ~e~iom ~1~ ~, ~60 ~7 ~8, 318, or 4~5 of the C~ or any permit
condition or limitation implementing any such se~on in a permit issued under Se~ion 402. Any
person who violates any permit condition of this pennia is subject to ¯ civil penalty not to exceed
$25,000 per day of such violation, as wel~ as any other appropriate sanction provided by Se~on
309 of the CWA.

b. The Porter-Cologne Water Quality Control Act tiso provides for civil and criminal penalties, in
som_e cases greater than those under the CWA.

l& Availability

A copy of this General Permit sh~ be matntained ¯t the discharge facility and be available at
times to operating penonneL

17. Trandm

This Genera] Permit is not transferable to any penon. A new owner or operator of an existing
facility must subn~t a NOI in accordance with the requirements of this Genera] Permit to be
authorized to discharge under this General Permit.

18, Continuation of Expired General Permit

This Genera] Permit continues in force and effect until a new genera] permit is issued or the State
Board rescinds the Genera] Permit. Only those dischargers authorl,ed to discharge under the
expiring Genera] Permit are covered by the continued Genera] Permit.

16
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FOR GENERAL PERM~ TO DISGHARGE STORM

L ~E~ERAT~

A I �

W. RECEN~G WATER INFORMA~

V. ~DUS~IAL ~F~MA~ON
A ~m)                                          J
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. NOTICE OF INTENT V
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STATE OF CALIFORNIA
STATE WATER RESOURCES CO~ROL BOA~
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V

I~EGULATIONS L

Following ~ the storm water rules from the U.S. EnvLronmcn~ Protection Agency, geprinted              1
from the Federal Register.

2

2

9
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Frklay
November 1~0 1990

2

P~rt II

Environmental
Protection Agency
40 CFR Part~ 122, 123, and 1;~4
National Pollutant Discharge Elimination

~,,,,,,,~ System Permit Application RogulaUons
for Storm Water Discharges; Final RiJle
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4?888 Federal Re~Jster / Vo). SS, No. 222 / Friday. November 16, 1990 / Rules end Regulations

provide a moratorium from permitti.q8
separate sierra sewer syslem servia8 a combined flow enters waters of theother non-storm water discharles. Population of 100.0~0 or more ere

Un,ted Star¯¯ or I municipal separmleConsequenUy. the finaJ definition of
covered by this i!lubtion. FJow| which

sierra sewer.storm waist has hal been expanded
ere channeled inlo belial and which do

Some commenters expres¯ed conre-~
h’om what ws¯ proposed. However, el

not di¯cherle into waters of the United
about ,ncJudin| ¯treat wash waters

discussed in more detail later in today’s
States are not nddremd by today’s rule.

alarm water, One �ommenter 8rl~ednotlc=. municipal operators of municipal
Several �ommentate roquseted that

includin| street
~eporate storm sewer systems will

the term illicit cm%’~ct.ion be replaced wash waters in thelenerelly not be bald responsible for
with a term definition of SloJ’m waist should not"elSecttveJ)’ prohihitinl" hasted r.Jl¯ses tJ~l doe¯ not �onnote Jilt|aS

�onstrued to eliminate the need fordischarles or activity, becauN manyof then discharles thn)uih their
re¯easement practice-, relatin| tomunicipal separate storm sewer discharges of non41orm water to
construction activities where sedimenlmunicipal separate storm sewer Syslemleyeless.

occurred prior to the setahlishment of may ¯imply wash isis liars drains.The proposed rule included esrees with these point., and the
II~Jtretion in the def’mition of slurs th.e...NIE) .£.:S plaitsm[nd in accordance

�oncerne that storm sewers may rere!xewater, in this cefltext one �ommenter wJin Jocat or state reqvb’ements el the
material that pan environmental

sills¯ted that the term Senile’arian be time of the �onoectio~ E.nA diNjrees " prroblems if ¯treat wash waters are
defined, la.rdu.sbon is defined el t0 C.f’R that there should be a r.hsnl~ in this

included in the definition. Accordin;~)..IL.IIX)S(b)I~0j aa water other then terminolol:y. The fact that these
such dischsrles ire no Ion|st in the�onnectiona were at ~le lime iessl doe¯ definition as proposed, endmost bewa¯tewator Jk.I enters o sewor system

not confer each statue now, ~ CWA
nddresNd by municipe| menel~menl(JnrJudinl sewer service connections

_Prohi.bite the poinl ~ discharle of projr¯ms as part of the prohibition onand foundation dra~) from the Irouod
non.storm water not 8ul)ject to an

non-storm water diicharles throu|hI~oulh such means as defective pipes,
NPDF..S permit thmulh m-nicipel

municipal separate storm sewer
pipe joint~, connections or mShhoJN,

separate alarm sewers to waters of the
I~stems.InfiJUIUon does not InrJuda, end is

United States. Thus, r.Je88ifyia8¯ stml’ui¯hed h’om‘ throw. Another
discherles 8¯ illicit properly identifies Several �ommenters requested that

the terms discha~e end Point source, incommenter urled [hat Iround water
such discharses e¯ beinI illqaL

the context of permits for stormi~rdU’stton not be rJa¯sified 8s ¯tars
& �ommenter wanted clarification of

d~¯ch¯rie, be clarified. Several
water beC4use the chemical

the terms "other d~.horle¯., end
�ommenters st¯ted that the £P& shouldcharacter~¯tica and contaminants of

"drainase~ that are ueed in the
clarify that storm Water diacherle does

8~und w~ter will chrfer from a~’face
de/initJon of "’storm water." As noted

not include "’sheet flow" off of’ un
alarm water because of e lanier contact

above, today*8 rule clarifiN that
industrial facility. F.,PA interprets this

period with materiaL8 in the ¯oil and
infillrllion is not �or,’,idared etormbeceuN 8round Waler qualily will not request for clarification on the ItOlUl ofWater. Thus the port,on of’ the dat’mi[ion the terms *’point Iource’* andl’lrJecl curt’tel practices It the lilt, in
of storm water thee re/era to "other

"’discharle’" under these reluletions. In
today’¯ rule, tl~ definition of storm

disch¯rs~s" hal ass been removed,
response, this rulemakinl only covers

water exrJudes infiltration since
However, the term draina|e bee been

¯tars water discharles from point
pollutants in then flow¯ will depend on

retained. "Drainel~" doe¯ not take oni Ii111 number of flCI0rs, inC, JUdi~ lOurcel, A point source is defined el 40interaction¯ w)th coil and peat land use an), mesnlnl other than the I~ow of
CFR 122.2 as "any discernible, conflnecLrunoff in.Is 8 conveyance, a¯ the word is and discrete conveyance, includinl butpracUce¯ al o liven site. Fu.-ther

common]), understood, not limited to, any pipe, ditch, r.~nnel.L’~51t~t~n flows can be contaminated
One �ommenter ¯tared that L"njltion

tunnel, conduit, well, dis�=eta fissure.
by coulee¯ that era not related to

flows �areSSed with alan= water
�onlainer. roliinl stock,

Precipitation events, such as Nepale
discharle¯ aho-Jd be excluded from animal feedinl operation, landtdlfrom NOSter)’ sewers. Accordm~l)’ the
�on¯idaretion in the atonn wirerrmal rel~lstor)’ ianluale does not leachers collection system, vessel orpros]’om. The A4enc), uro~d note the t    other floatin~ ~¯ft from whichInclude infilt, ral~nn in the definition of
ll~8ltion return flows are exrJoded from pollullnll Its or/!1o), bl dischersecL

¯ tars water, Such flows may be subject
~#u.l¯tion under the N1E)ES prolram. This term does not include roluro flo. ¯

to appropriate permit conditions in
=ethan 102(IJll) ¯tease I~t the

from irrisated alriCulture or eSh~hur-I
L"tduet~sl permitl. A8 diacueNd in more

Aclminist~tor or the State ihsll notdetail below, municipal minlle~4nt storm water runoff," F..nA alrees withPaStime m’-,el adcl.r~ss in~lt,-ation require pern~its for d~.,harles compoNdone �orn~enter that this deJ~nitinn isenureJ), of I~tur,n flowl from isletsdwhere identified as ¯ source of
adequate for defininI what diachO~lespollutant¯ to waters of the United aSnculture. The lel’~slal~ve history of the
¯tars water are covered by thisStllll. 1r~7 ~-Jeln Wller Acl. which enacted
rulemlkinl. ]~PA notes thll I~1this itnl~lll~, 8~atse that the word       definition would enoompaN 81~ink:ipiIOne cemmenter questioned the ¯titus

"ontirsl)," wee totanded to ha~t the sap¯rate storm sewers. In v~ew of thisof di¯chtrles from detention and
exception to only thaN flows which do

comprehensive defin, tion of pointrate,orlon bess¯ used to collect liars
not cants;,, ed~bona] d-,r.harlse h’om

source, rr..PA need clarify in thisOf Itorm wirer tsloc~ated with rules¯kin8 only that ¯ storm wirer~:)n~’~¯liona] Record VoL 123 (1g’~.7).     d]lCh¯l~e subiect to NPDF.S roS~dotionindUlLl’ll| lCtlv~l~ lfld disch¯rle, from
Pl. 43e0. Senate Report No. 0.5-370.

does not include slurs water Ihtl Inlet ¯m~mi~p¯l sep¯~te ¯term sewer system¯
^Ccord~ly, e storm water d~sch¯~T¯

the waters of the United States vialerv3fll I population of 1GG.(XX) or more
component, from an tndusLr~al f¯cJlJly

means olher than I "point source." A¯into waters of ~e United Stills.
for example, i~ciuded m ouch "’joint"

further discussed below. 8torm waterTherefore. di¯ch¯r~es from basins that
discharges may be regulated puT~u=nt Is

from ¯n :ndustr:al f¯cdJty which enters¯ rs p~.r~ of j �onve)’¯nce ¯ystem for a
an NPDF.~ permit e~er at the point al

and Js subsequently d:¯charled throu|h
alarm water discht,,Te associated with

which t~¯ alarm water flow enlers or
¯ mun:c~pa] separate alarm sewer is 8~./ Jndust~8! acliv~w or perl or a municipal

Joins Lh¢ irn|auon flow. or where the
"d~schar~e associated w~th industrial
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mso~rc,~ and enfornement. Some alarm water practices. EPA had
br8~ and medium municipelities aremunicipal:ties stated that the burdens of

assumed that liar* esverel case
responsible for reducin| pollulants inthis responsibility would be los Meat

Ix’lulate construction sile activities, that
discharles from municipal Nporalewith rvllsrd to course identification and

they could re|ula~e other induslrisl
|lorm sewers Io the maaimum exlunl8,enerol administration of the pn)grsm,

opomtiuno in a sandier manner. Several
pracliceble. Beceuee storm waterThese commenters claimed they lacked

�ommenlm sul~eeted otherwise, bt
indulthl~ (acililies may be I majorthe necessary technical and re|ulltory

li|ht of these concerns. EP& agrees withexpertise to re~ulale such cources,
certain co~munlers Ihel municipal contributor of poiluinnts to

~porote liarsCommenlers lisa noted that add,atonal
oontrois on mdut~nal feciillies, in lieu of eswer a)htom8.re~ourr.~s to control these eou~es would federal conu’oL m,ght not cnn~ly with municipalities are oblipled Io develop

be difficult to obtain Owe¯ the esction 40~p)(3)(AI |or shoes fucihties.i controls lot elonn water diadm~Wesrestrictions on local taxation in many This cells into question whelher F.nA’a
throujh then’ ayalem in Nab, atonn
assOCiated with ind~t~ml ~tvilyal0Ies and the fact that EPA will hal be

pmpcoed approach would bsve         water monalement ~ ~providin| funding to local Iovemmenu reasonably unplemented Cama~,seional
section VLH.7. of todey°¯ p~emble.) TheIs implement theU Itorm water

Inlent to address industrial alarm water
CWA provides I~mt INmniM ~Prolrams. early and mnnaenUy in the permittin/

Municipelities also expre.ed Process. municipal Hporete atonn eew~s ~
�oncen~ relerdin/en|oreement of EP& al~e a~ with ~ reqmre munintpolities to mdece
EPA’s Wopoaed approach. Some

~onununlm who eraued that municipal Pollutants to the maximum exlenl
munlcipeiities remarked that they did conu’ola co industrial storm water Practicable. Permits i~ued to

municipalities for di~.he~jesnot have appropriate lepl authority to eouff~ we~ not directly m~ioaovs to
municipal esparola storm 8ewe8address these discharaes. Several the Pretreatment Im)87~m under section
reflect terms, apeciJled �ontm~ sad�ommentate ¯leo stated that requtrin~ ~07(b). me Ella su~ested in the

munic~ipelities to be responsible |or preamble to the p~l. The authority projrams that achieve that ~. As willl
addressing storm water discharles at at!el to conU,ol the type end volume all h~)F.,S permtll, responsibility and

liabilityassociated with industrial activity of industrial pollutants into e POI"W is |l determined by ~
through their municipal system would dische~/er’e compliance with the termsBanefully unquestioned under the lewe

of the permit. A municipollty’ereeuil in unequal vestment of indust~es of most elates, since eswafe end
nationwide because of different |ndultrlii Wilts veiu~enl i8 a service responslbilily for industrial storm wolermunicipal requirements and ,Provided by the mu~cipelity. Thus, EPA discharled throu|h their el, stem Ioenforcement procedures. Several nns #renter confidence that cities can loverned by the terms of the permit
municipal entitles expressed concern and will lc~opt effective Preveatment issued. If an indus~ai source dier, hu~s

storm water throulh a municipalwith reprd to thai: responsibility and proarams. By �onU’asL many cities are    separate storm sewer in violatinn of
nobility for POllutants dlsche~/ed to limited in the types of controls they can requirements Lncorporeted into ¯ permit
their municipal storm sewer system, and impose on flows into storm
further asserted that it was unfa~, to cities are more often hailed to for the industrial facility’s did.haTe.require municipalities to bear the full re~|ation* on quantity aS’ industrial that indultnt] operator of the
cost of �onveli,nj such pollutants. Other flows to prevent floocl~ the system. So¯ may Se subject to en enforcemonl
municipe|ities sus~ested that overall too. the pretreetment pmsram allows for inst)tuted by the Director of the NPDF, S
municipal storm water control would be federal en/ercement of local proSram,Impaired, since municipalities would pretreatmont requirements. E~rorcement Today’s r~ie also requires oporeton ofspend a disproportionate amount of

e~si.nst d,x,�~, diecheraere (includinj storm water discheraes a~8ocJated with
resources t...yin8 to �onvel indust~al o Jcnar~re ~h~l mnnic’~f~l alarm fndustriel activity th~ou, ah J~J~e end
discheraes throulh their sewers, rather sewers) is poslibJe only when the medium mu~icipe] systems to provide
(hen addreslin/other storm water municipal requirements are contained in municipal entities of the name. Jocetioel.problems. Ln a related vein. certain an NPDES permit. and type of facility thai is d~er, h~llin8 tO
�ommenters su~ested that. where Aithou, ah today’s rule will ~quire the municipal system. This tnformmion
indusmal storm water was s |iani~cant indust~si d~schorles through municipal will provide municipalities with e bees
Problem in a municipal sewer, F.P^’s alarm sewers to be covered by esperete

_o[~n|orms,tion. from .which manqementproposed approach would hesper permit. ~A st~Jl hetieves that municipal )~ uns can ne devises and implemented.
enfo~.ement at the federal/state level, operators of Jar~e and medium This requirement is in addition to anys~nce eli enforcement measures could be requu’emunts �ontained in the mdus~aJmunicipal systems have an important
dirtied only el the m~’~icipslity, rather role in ~ identif’tcation and the fec.ihty’s permiL As in the proposal thethen el the moat direCl soury’.,e of ansi development of pollutant �ontrols for noUf~cat~on promise will assist cities inproblem, industries that discheq, e storm water development of the~ indusLr~l conU, olLn reoponse to ell of thsee concerns. Uu~ugh mun~pel esl~rete stars erwer programs.ET^ h~ dec~ded to require storm water systems to nppmpr~t¢. Und~ the CWA.

., EPA.intends for the N’PDES pmarem.diacharael aseO~lsted wath lndust~al -- u~rou~n requirements in permits foractivity which discha~e U~oujh ¯ E~^ nmm du, ~e ~q~ ~ m~Jed I,y storm weler discharaes aesoc~iated with

N~F~, permits. Ep,6, heJJevpi that this
~,�~l *~,,e A, et~ 8b~. ate Pm~e~l component o| their storm waterchsnie wl|J adeque ~ely address ell of o,.,,.~.d t~ol aim mid 41lobi)s.~ ~o~lrflo o~ me¯element prt~,’am efforts. EPAthe key concerns re,led by �onu~enters. i~,dv,..~ ,,e,~ e,~,~e~ ~ use m,ob];,.~ ,n *~ believes that permittm/of m~xiclpelNm~ eee,~, ~ ~eo, pmaooJ,~l p,4~-~e=~

storm sewer systems and the indueu.l~JThe A,aency was psi’secularly
[~^ * ~,y oo,~nn~ ~e~., ,~.,~, �,,,e. u,~ le    d~scher~es ~u’o~ them w~ll oct in sin~uenced by concerns thsl mlny for~. e~lllbheh even ~or~tTol8 Tkv4. I~d~p’e ~/~iJ

mun]cipshtles lacked the authority should ~t eaP,~.�~,b~), �~e~e U~e J~qu,~me~ Io complementary manner Is fully controlm’~der state law to address indues¯a| ke ~:,.,d ~ u~,n~-~l **wm~ *~r I~, ~ the poliut-n~ m those sewer syeten~.
This w~il fully implement the intent of
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h ~e~ ~ fl ~1111so ~cen~fl~. ~s~eme~! ~I~U~ end ~e p~ of ~ ~m.

~81 ~tuenU. ~me~. ~ ~n~n~e~n. ~e p~ ~e ~ed from these ~qu~U to ~ ~nl
~d ~t~ ~1 ~ du~ ~e ~ ~m. ~et ~eir impJe~nt8~ leet beet

~ wa~ ~ by ~ ~ ~a~ to eerie Wot~-~de n~met~ of ~ m~

~me ~l ~t ~a~s p~f~ble ~ ~e o~er. If ei~tehon ~veral ~m

~ estimate. ~eSyei8 ~ die~te samples ~ui~enl ~
It ~ ~ ~ ~t ~rs~ d~qe wiU ~ ~ valuebte ~ ~uq ~lib~ti~ ~Wr~a~ ~ve~l

~ofl ~ ~e~ ~ta~d by of ~t~ quality ~d hydmlo~ may ~ ~ ~t
non-ito~ wa~ ~ poUutuU. ~ ~o~. On ~e oth~ ~ ~mple ~echa~e s~ outo~�
many ~n ~tc~ent~ �ontamman~ eJflmefl~ me~J b~ on ~ent equi~t will
~l ms~t f~m IU~I ~nectiono end ev~ ~ e~t ~8n ~n~t~s ~let~ to ~e ~d
~al d~pi~ may ~ e~d m ~ may not ~ti~ ~e e~tio~l ~t ~ e~l~ ~ ~e
~etem ~ti] "~8he~ d~ ~he lnl~ dis~ sample enel~is, me01 ~ ~at
eto~ ~. ~ie d~e not halite ~e ~A ~ltev~ ~tt the fl~l di~he~ ex~nJive ~d ~8t
need for ~o~tt~on on ~e i~n8 ~uld ~ ~nt~ ~ the sJmphnj equipment will

~ ~ulte f~ iliad1 ~e~i~e eut~e may ~ui~ ~e same In ~e some �~ mimed

oudells whe~ ~is ~b~ m~! e~sI. ~i~ te~ to muniupuliti~. ~e make ~U i ~e~
~1 ~ ~ ~ ~d ~ fi~t d~o~u~e load eh~ld uJeo ~ ~Jm~’

d~ ~ ~l av~*~ m~atio~ ~p~ehted to ~ ~ en even~ ~A is ~t ~U~ ~ m~
Either euto~Uc ~ mo~l umpii~ composite sample ~is ~ut~t ~1 use of 8ul~eted ~ul~nt ~ M~
te~ ~ ~ ~d ~t ~mpte ~ Ill,It indus~eJ in ~e d~1 of ~e Mmpl1~ ~u~men~J. A
enti~ b~FoK e tt ~8Jt ~e ~t effective sto~ water m~ment �o~nl~ may ~d
lOUt ~ of iL ~t ~ ~t ~ plans, it ~ld ~ mo~ ~i~t
oe~l ~ ~les e~ us~ted ~A ~ueeted ~ts on the 8~h ~t
hOW ~l~ ~t ~eat ~e v~ tpp~tt~ea of ~e ~ ~ ~i~d not o~y d~
~ow ~ of in areal ~ese end of pm~e~ em~dments to ~e .~e e~pilcation, but abe ~y be
pmced~ ba~ ~ ~entiil f~ ~]ee ~t~ die~e~ eumplm8 ~quJ~ d~ the te~ of ~e ~
pm~ ei~ u ~t ove~ ~mmen~ we~ m~ w~ es~ ~et ~e p~am ~ele am

~n~n~eti~ ~ ~te defini(i~ or imp~i~ ~lfo~ ~tio~l ~idelin~. necessl~ in o~ for
~ w8~o~ p~lS. Au~matic Severe~ ~mm~tm t~ �onc~ ~et tO he~ ~7 me~. U ~m~e~ed
~l~ ~0 a~ e~ avaib~e ~if~ national ~idelin~ may ~t ~ eut~e~� s~5~
~t ~l I ~ ~Ni~ Jo~p]t. eppm~ate due Io ~t ~p~� ~eh ~utte~ed ~w
ei~ ~ ¯ ~~o~d OT ~w ve~eti~s ~ meteoroid, to~iphy, ~ ~q~d I~.
P~ ~. end ~iutant e~el. ~tle m ~A ~

W~ ~te ~e am ~ oo8~ ~et 8 ~lf~ ~delme ~lt tva~b~ty b
~ even~ ever~ ~mposit¢ s~ple ~o pin.de ~ist~ ~ ~e e~p~ Hewers. ~e~ b ~ pr~U~

dirtily yield ~e ev~t o~e~e ~d~el ~t 8~ ~pr~ ~Uv~
of dante liitl niseis l~ti ~ll op~ior h ill~ to Set a~ ~di~! ~ ~o~ W~ Dl’~

e flow-~ilht~ ~Ie limple ~n ~�~ lit ~t ~enl m7 ~t ~
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with indusU’ial activity are required to
¯Yltem-wide or are¯ permits for their

schemes such is area or lenarel
I~ apply for an/~D£S permit. Permits are

system’s dllcharles.-l-bese pemil¯ ere
permitl, le appropriate for dischorle

Io be applied for in one el three wlyl
expected to require that �ontrols be

/ram non-muni~pel sewers, as long
depends/on the type o! facihty~

placRd on ¯term wller disch¯rlesThroulh ~¯ individua! permit

:,P.Pi~:::on process; U~.ulh th¯ Mou,
associated with indu|hi¯l activity which each I,onn water disch¯rl, throulh

¯yltem lo a¯soctoted with Indu¯trlald~ichlrBe th~OUah the munJcipa! I;Item. IChv~ty and *~ua ¢orronUy labile1 tov~,    on process: or throulh I notice It is anticipated that jenerel orof stunt to be coy¯red by general
Individual permits �ovenng indultr~permit. Jt~DES Permit ~overnge.

One State q~ncy commented tbetleers water discharlers to these
theStorm water disc~¢~Tes associated

municipal ¯eparete leers sewer lystems
that d~sche~

intere¯l of unJ/orndly, oU indulU~**with th¯ ifldusmaJ activities identified
will require indulges is comply with Io nms4,mk:ip¯l1ruder J 1Z2.26(b|(14) of today’s rule may
the lerms of the �on.veyon¢~ should b8 ImluJred totrail themselves of 8enerat permits that permit issued is the
m~micipeJtty, as well other terms cor~onn Io the tPpbtion requiremunts.[.PA intends to propose and promullate
epec~� to the permJttee, ann indu¯t~3, stated that the rules must

In th¯ near/utm~e" The 8enerel Permit �’Sto~mworerd~acl~o~lee~oell~ Provide a way for the lilt dt~charlor
wiiJ be avaiJibJe to be promulsated in

non-mun;/�ipo/atorm #~we,.s. Under befm th¯ wete~ of the U.S. Iseach non.NPDF..S State./ollowinl State
today’s r~emakin| aU operators of pero~te |or J’leUIUel d~sehorjlng Utto theconi/~cstinn, and as a model for usa by
¯term Water dlschatles olsociited with upper portions of’ the ¯yltem. F.J~ANPDF.S Stat¯s with general permit
kr~ultfiil activity thai disch¯rl¯ into a ng51es with Ihe0e �ommentl. Today’|authority, it is envisioned that these
privately or Federally aimed Itorm rul¯ provides that each dilche~or myleneral permits will provide baseline
water conveyance (a storm water be covered under individual permile,t̄erm water man¯assent practices. For
conveyance that is not 8 municipal ¢o-permittee8 to o lingJ¯ permit, or bycortam categories o! industries, specific
separate ¯term Sewer) will be reqmred .leneral pennia rather than holding themanngement practices will be
to be covered by on NPDES Permll (e.~.

.~.st di. _8~.heler to the waters of theprescribed in addition to the baseline
on individual Permit. general Permit. or

united bl4tel 80Selfmenngemunt practices. As information
as 8 cn.permmee to a permit issued Is

!~ response to m~e �ommenter. theon specific types of industrial activities
the operator of the portion of th¯ systemfl developed, other, more indust.~,
thai directly discha~es to walers of the to explain that the term refers to non.speci~� general permits wi|l be term "nun-municipal" has been clarified

developed. United St¯ tel). This is a departure from
publicly owned or Federally.ownedthe "either/or" approach that EPA
storm lewer systems.Todsy’l rule requires facilities w~h

requested comments on in the December
Some �oma¯nears ¯upportinl the

exJlbng NPDF..S permits for Storm water
7. 1~. sauce. The "either/or" approach

approach as proposed, noted
d~scharges to apply for indi~dual

would have allowed aither the system
indultria| ¯term water dJlchoJTere into

pem~ls under the individual permit
disch¯rpes to be covered by e permitira"4 application requirements found at

SUch syltems ¢~n lake advuntng¯ of’ thel, sued Is the owner/operator of th¯
8roup ¯pplicatinn pmees8. EP&petunia expires. Facihhes not eliisbje for waters of the United States. or by an         in appropriate �~rc~mstancel, such

¯s when indust~ai f~cilities disch~8~
~ove~|e under ¯ 8enere] permit are

individual permit issued to ¯tch
liars Water to the lime system ore

~eclu~ed to file an individual or 8~oup
�on~butor to the non-municipalpermJt application in accordance with
conveyance, luffici¯ndy similar. ~roup ¯pplic~tiunjtod~y’l rule. The |enerel permits to be

F.-DA requested comment8 on the can be used lot ~scharleI to non.Proposed and proms]anted will indicate
adv¯nta|es and dicadvantales of mu~ucipeJ conveyances. However. EPAwhat facilities ¯re eligible for �ovara/e

behaves thee it would be inappropriateby the 8ene~l permit, retaining the "either/or’" approach for
to spprov¯ 170up applicaLions for thcoeb. $~orm wo~er diS�lose¯ ~u#~ non-mur,~cipel storm sewers. A~
facilities whola only IU~ilanty ilabundance of conunent was recalved bymunicipal ¯lo~m ¯swan, As d~ecussed

£-nA on thil Partic,,]ar plrt of th¯ t~¯y diache~e ¯term water into theabove, many operators of liars water
program. A number of mdus~al lame private conveyance system.�~scharaes 8ssoCialed with ~dulmal
commenfere efficacy of the I~oup applicationIctiv~fy are not requ~,r~d to apply lor an and a smaller n~ber of
mu,"uc~pahtles favored retamu~ th¯      procedu..~ i* Predicated on theindividual permit or Participate in a
"either/or’" appro, ch 88 proposed, wh~e sLmJlan~ of operations and other83~up application u~der J 12~..2~(c) o!
most municipal enuties, one ~dult~.today’s rule if covered by ¯ 8enera] factors. The fact that several industrial¯ and one ~de allO¢~ltJOa [lVored ~l~-~tflt storm water to the ~Jm¯ non.PemuL Under the December 7.108~
requu’u~l perout~ for each ~schar/er. mu.~Jc~pa| sewer system alone may notProposal. d~lchlr~ers Uu’ou~ ia~e e~d

Two �om~enler~ listed that privets make these cbschajles
re¯chum sea,pal separate liars sewer

owners of conv¯yances may no! have a~,,,~lar for F~up eppl~�~bon appmv-Isystems were not reqm.red, al ¯ lenere]
the ie~a| authonly to implement contr~ls

One coma¯star ¯uJaested thair~,. to apply for an m~v~duLI ~erm~t or
on cUlt.hat, el t~ou~ theu’ sy~¢m and has not estabhshed any deacUin¯s foras i Moup applicant. Today’s rule ** ¯
would not want to be held responsible

subs.ionian of Pem~lt applicatinn8 fordsp~.fu~ h’om that proposal. Today’s
for such controls. F.PA a~rses thai t~l il

liars Water dtscberles esoocJsted with
ru~, requires iU d~schar~ers U~roui.h

a potential Probtem. Therefore. today’s
indultrJil ICbv~ty t~’OUah non.m~uucJpsl separate storm sewer syltemJ

rule w~ require permit ceverege for
mu~pal laps.reel storm sewer

to apply for an in¢~viduel perout, apply
each storm we.*er cbsche,le associated

systems. I~PA we~ to clar~ thetII pitt O~ I group IppJIcaIIOTI,. or seek
w~l.b industrial ac[iv~t~,

industrial storm waver discharlers into�ovlre|e under o prom-I~aled J.eoerel
One cam.reenter supported the

privately owned or Federally ownedaleo,~sted w3th mdulG’~a} activi~,
dJschar~e to i non-munic~pa]

,u -/~ly Jar permJt~ in the lime t~me
k4un~pal operators of lille and

�onveyenc~ to be �o-pen~uttees. E~A
"rams el ind~.,rlduaI 04’ 871~up epp[ic4,ntamec~ muA~cipaJ separate storm Sewer

eat’eel that t~s type of Pe~’~ut~r.~
(or as otheJ’w~e p~v~deJ for in ¯~ ~ l)’*leml ~ r~Sl~llble for ObIILG~I

Icheme, aloP4 w+LK Other permll
8~nerll permJt,l,
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induatrinl ecU~lty" to Include storm lndue~al cotolorleo in
pn~.uce basic chemical Is)ducts bywater discharges born facIUUea

I 123.-M{b)(14Xx~) aU tend to .~ae|e in Pr~SominanUy chemical prOC~Ne. SICidantd~nd in tndey’s ~]e at 40 CF’R
Prediction 8c~viUes in the ma~er

20 de~7~be, f*acJJ~Ual that ere en/aled1Z2.~[bXIa)(~) (far.iht~es ¢ieealJSed el de~:r~bed in the pa~ph above. in the petroleum indultFy, Under SICStandard induat~al CieesificeUons ~n, Fac:ilit~es trader SIC 20 l~’W.eaa foods
111, faclUbes 8re aniseed in ~,inrJudml.,m. earl, ~ food, b~dt. end    ~ end ftulllll~ Iddl8 lad ~~0.11 (except 111). 323, M (e=copt 3441). uow’. FeuliUes dseeL[Jed under SiC 2’1

~, ~& 17 (except I~’3). a& 20. ~21-2SJ 6uco p~ceem m chemfc~a ouch ee
e~y if: make �:i/arette8, �//a~. chew~8 tobo~o

anlfuri¢ ec/d and tedium ~to.and rebted PJ~Jucte. Under SIC 2~.     .a~.d dete.~/entJ, end 8 vmie~ of raw end
areas wl~ mule~l baju~l~O, equipment Or |eciJjbee produce yLrn. etc.. &ud/or dye

wtermnd~te mete/ida, 8K~ &~
2p,~,�~. ~.! ~,�~ warn eu~n~l~ t~. ~ a~ in the basins,, of pmd,�~8

mtn,f-ct~e JJase. d~)’. m end
�anasta products foe mw mte~b in~pe~d~cK ~, todwm8| mor.h~er~ el Uteee ck)th~ by eutl~I and eew~

cu~nee em expoeKJ to atorm were,, keb
I~J~hased woven or Judtted texUJe the form queried md mined etoee, clay,see lncJ.de: maten.t l~nd~e elt~L tuna end cend. S/C ~ kJent~ei feciUtise th~t8JIK S|lel wed for ~e appUuUe8 or pl~,ducta. Fie:Jr/Use under SIC ?434 end

Ibapmol of pmcu~J waste wewm lee defined ?.5 are eatebUchmente enae~ed in melt. mf~e fe~ove and ~N~derm~
hu~l~u~ maJd~. SIC MS end 207 _metel.~. born o1~, P/8 Or ec~ep, and

matnte~nce of meteJ~ ke6dl~8 oqWpme~l~ oak/rnse facLUUee that manufact~
eJtee used for Pesldus] ~etment; olms/e or paper bo~d product~ Fectb~se under 8441 idiot/rise fac:LUtlea manufectm/n8
d/opoeet, ships/n8 e~d ~.eW~n8 mot: .SIC ~ peHorm eel’/can ~uch ee fabricated e~ruch~s] metal, hcfllUns

under SIC 17~ anaaae in ddp ~m~n~dacnu,~e b~|�/~8~, m~lenel stors~e bookbmchna, plate mskma, and p.’t~.
~d repeh.L~. The pernWe~eao fay mw matoneb. ~d ,ata;~ed~ata Facflmaa u~der SIC 283 man~ecK~re
mquL-ement8 for storm wate~ diseJu~Nend f~lshed pr~Juc~: e~d 8rein whe~

_i~l~uln’~l IC’0v~fy hie t~kea plea Is ~be peel Ph~’miceuUcoJs ~nd fec/bt~ under MS
from. faci5.Uea in these cotoa~/oea~a ola~JSCa~l motenab mu~w led ~m mantd’,ecr~re.peinta. ~smiehns. lacquers,
uc~onaed born theetpoeed to atom wa~r. e~’mesa, ann 8U/ed P~.�~, Under SIC

Tndly’l ode clarifies that die~0 eeta.bh~hmente menufechu.e p~:luc~
The crlUc~i d~atincUon between the n~m plastics end n~bber. Those seq ..u~ement to apply for a Seriallecil/bes ideated at ~0 C)’R facilities u~der SIC 31 (except 311), 123, eppUee to atorm water ~ocbtraH ~

122.20(bJ(14)(~U) end the fee/loUse M (except ~441). ~5. ~. and 37 (except plant Lees that Le no ~on/er u~d Jor
:ode.~n~.fi..ed e.t ~0 CFR 122.26(b)(14)(i).,(x) 373) mantdactwe indued/el end Lndul~al 8cUv~be8 lif aianiLScent

2
wax ~a Iormer ire not ,-leeaified es commercial metal prndu~’~L mech~er~, miter/ell remain and ere exposed to

hnvu~,8 "alarm water cSar.J~araee equipmant. �ompute~. elech’lcoJ storm water) es weU es Leas th~t m
associated with indust~8l ectivit~" equipment, and ~’ansporto~on cu.’YenLly beinl used for indue~
unJeee certain malenals or ectJWL~e~ ere eqwpmenL and 11nee am)ducts made of’ ocUv~bts, EPA would .1~o ~8.’,~, t~t
exposed to Storm water. Storm water purchased 8Jail. FaciL~lice under SIC 3~ aU chschsr/ea from these Leas h~.lvdi~8
cLioc,h~lal b’om the letter let of manly/scours IcOni� end lleC~’~�-a| thole thin CLJIC~IJll t~o~ iu~-Ip~
fac~t~ee Le considered to be ineh’uments end opbcel &’quipment. eep~’ete ltorm 0ewlre Le eddresend b7
"associated w~th mdue~al ect~v~/" Those u~der SIC 30 men.ochre a th’s n,Jemek~/.
r~JlU~JeJl Of the aCt’U&~ aX~)OaU."~ of vlrie~ Of item~ OUCh es JeweLry, One commenter questioned the ms of
these sere D~tariila Or IcUv~bes to 8~verwlre, ~’uaJc~l ins~l, uments, dolls, the word "or" instced of the word
8to~m water, toys. and ethJebc loads, SiC 4~’1-2~ Le to de.ribs atom water "wJ~Ch Js

E~A believes t~8 d/sKncflon is warehouse/end atore~e acUv~Ues. Iocotad it an indue~a] plant
I~ �onb’ast. t~a facihUee/denbfied by cL~ctJy related toepprnpneta because, when considered

SIC 24 (except and 2434}. 20 (except MS p~’~’.elsLf~, or ~w material stories
~’ec:ilit~ee in I 1Z2~?~J(I4)(z~) ~ end 207), 20 (except 28,3 L~d MS), 20. IrelS et ea indus~,ial planL" The

131. 32 (except 323~. 33, 3441, 3?3 when comment expressed the concern diet emt
andertakan in b~uJdinas; a~eeions ~rnj~

taken III ~’OUpo are expected to have cLilCharael frye Leas not located el uatar.ks ~U be min~ma! or flon-e~etent~
tha uae of rehoused man.act.,in/and one or many of tha re"swan8 .ctW/~ee, indee~e~ plant wo~d be aubject to
heavy indul~aJ e~uipment wW be prc~ceeoes or..�~.~f~ shasta: Ito/’~ raw i~’rDUtLin/by ~Us lan/~qa and

meter/all, intermecSate prnducu, f’~a~ quesUoned whether th~s walm~,n-nal~ outsid~ ~eteria~ atoreae. prnducta, by-products, wants predator, latona. ~.&. a~J that f.~a i~ aChlpnsaJ or handLu4 leneraUy wilt not
or chem~ls ou~ide: mel~Ln/: ret~Ln~, POtanUal aou.-ce o! �onfusion &nd bnsbe a par~ o! the man~’a~’w,~ protean:

and lenerat~n/s~.i.ficont dust or pJ~xluc=Lnl I|~CaJ~I e~/elio~e ~:rom mocl~ed L~O Jim.ale to reJlec( the
pa.~,.’t~eteo wo~d be etyplr.~L As ouch. otacks or aU" exheuat oystems: JostLe/or �onjun�tive instead of the 8Jten~Uve.
these Lnd~t~es ere more 8J~J or u~. oacL~/r.be~tr.81 or bacerdoul Th/i Chjfl/~ hal been made to pm~de

lut)ltancel: the use of ,mkoused �onl|ltency in the n~a whereby ~�omp~-eb|e to hu~U~esses, suCh ae reta/J,
mane|ecru.in8 and heavy indust~’~l ereea et indUl~’/ll plan~ ouCh ae�on~,ercie]. or ler~ce Lndul~eS. w~r..~
eqWpment: and lene~e~,~8 e~’t~r.~nt ecLm~|s~Uve plrk~ Jots wJUcb do lotCon~’ess chd not contemplate ~et~n/
duat or Pa.’U~atee. A~.ordu~y. these have atorm water ~oche~sebefore O~tober 1, 1~2. e.nd storm water
ere CJllsel of fer.~Uee which can be �ommb~ed with mechar~ee from~4’IC~lllel h’Om these/ac~J~Gee Le not
v~ewed II ~eaere~m8 ltOrm water"*sao,:isted wi~ Lndus~al acbvi~),."
¢~sche~See

menl~ect~’Inl ll~el, Ire not includedThus. these ind.o~es w~ be requ~’ed essoctated w~th indus’la] under L~I ru]emal,~,
to obtain a pe~m.~t under todty’l ruJe Icbvlry requu, U,18 a pelq~L "~vO coal/Dm,lterl wanted �,]adf~ceUoe

F’~tabhlJu~enl" |dentb~ed under SIC 24 of’ the term "or p~,cels water," in theonly when Lhe man,declareS processes
(except 2434) are er~a|ed m operehn~ de~m~bon Of d]8~he~e sons.sled w~thunderskirt it such fl~Jhhel wou~d
aawmd)e, pJerm,~ m~il, and ol~er n~Uo

/~duJt.~al ecbvit~ at J ]Z2.28(b)(14). TIUI Pmo~Jt m storm Water contact w~t.h
er~aaed Ln produc~.~8 1~1~. and wood r~lemik~j mplar.~,s th~ term w~th thai~dueu~al ~tenals Jesse/areal w~th the

fe¢~h:y~ basi� meter/eli. SIC 28 fectLJ~eo a~e term "pro, tess waste water" w]~ich b
piper SaUl. Under SiC 2a. fac~hbel dsrmed iI I0 ~ plTI
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by Ibis re|ulslion. It should be noted
rulemakin~. Ii~ ~ulations cover only

Federal and Slate permittin8 authorities.thai SIC classifies III elations is re|all,
permill for use or disposal of slud|e.

F.,PP. has selected lacilities ~dontified~xl P~TW Loads uced ~o~ /o.d ^iso. the ~uJatmns propo~,~ on
under 40 CF’R part S~ |i.e. thoso withopphcohOn ~reotment ~echno/o~y/ February 4, IMP, rover primarily the
desiln flow of 1.0 m/d or mo~ or thosealud#e d~sposol, ~ondh~g orpn)cesein# lechnicll standards for the composition
required to have an approvedo~os. and chemical t~ond/snI end of sewale sluci/¢ which is Io be used or Prot~atmenl Im~rom| Mnc~ Ihesostern, re areas. One �ommenter wanted

disposed. They do not include detailed
facilities will have Isrleel Cml~butionmore �larihcalion or the lerm POTW

permiltinj requirements (or discharges
or mdus~ll pro~81 dm:Jmrlel. SIod~lends. Another commenler requested

of e¢orm water from lands where slud|e
Imm suck h~dilm will ~ htsher�lanfiCahon of the lerms sludse hal been applied to the land. To that
¢oncentrot~on~ o(blm~ lamJ anddisposal sludse handhn| areas, and extent. ErA m not persuaded by these
orlunic pullut~ntl.aiudoe processinl areal. One State �ommenter8 thai POT1Ns and POTW

One �ommenter 818Md IbMeecommended thai I broader term thin Jlnds should be excluded from these
disposal is a public eclivJty Ibet shouldPOT’W should be used. EPA noise that storm water permil application
be addresled th ¯ puld~ foc~ly’e alarmon May 2.1M9. it promulsated NPDES

requireme~ls,
water manalemenI Im~’lm ullderSeWale Sludie Permit Relulationl: State Two �ommemlere noted that some municipal siena walerSJudie Man*israeli Pr°sram Statse already reluJate IludSe use or
~m. EP,~ dioqmes. Indull~ialRequirements el 40 CFR parl S01. This

disposal activities eubltanttilly and that
IK, itieL whether puldidy oweed or"reJuJshon identiGed Ihole facilities that E.PA should refrain from further
not, are required Io apply f~ lad obtainare subject to sicken 405(~ of the CWA

relulal~on. EPA d~sesrees that this is e
permits when t~y ~re d~8~t~d

as "treatment works trellin| domestic
basis for exeJuc~ fscil,tiel fromsowale." tndusLriel activity.Federal requ~emenls. Notwithstondinl

&nether �ornmeal Mated thai i permitin response to the abel’s comments,
eelul,allone in exmtence under State law. IhouJd not be required for fscflit~e~ that

trp,l, nil decided Is use thai lanlusle to I:’p,~ il required by the CW.~ to
collect Ill runoff on lile end Ireat it atdefine what faCll,llel al~. required to

promullale reSuJst~ons for permit the same POTW. E.PA behaves thaiapply for ¯ storm weler perm,t. Under application for storm wirer associated
permiI epphc~tion should he requb~Jthis ruJemaklnI "treatment works Wllh II~Jult~lJ lCllvlly. Under the
from such facilities. However. the ebov~Ireahnl domestic sewale." or any other I~PDES pros~m. States are able to

leWlle sledle or WlSlewlter Ireitment practice can be Lbco6’~oroted BI a permitPromullate more n/arose requirementl, condition for each e facility. O1~device or syslem used in the storsle
However a mmimum level of �onlzoJ is

commenler stated storm water fromtreatment. F~cyclinl. and recJamsllon of required un~. Federal law. One
eludle end chemical hendlml Irellmunicipal or domeshc seWlle, includinl �ommenter also mdiceled thai e lille’s
be routed throl.tJh the beodwod~ of theland dad,cared Is Ihe dilpOlll of sewale

Iludle land apphcetmn Illel mull
POTIN. Tbe elency lirasI hi thil O~),sludie, with I des,in I~ow of 1.0 mid or follow a well del’med plan Is ensure
be In appropriate man, lemanI practK’,emore. or facilities required to have an

there ie no sludle ~eleted runoff.approved pretrestment prolram under for POT1Nj al JanI II ot~rNotwithstanchnl thai e Stale may       rululatory requirement0 8re40 CFR part 403. wiJJ be required to
requ,re sierra water controls for sJudle

with reltrd to POT’WI.1 apply for ¯ alarm water permit,
land IppJlC~tlo(IJ. aS naiad above. I:’pA

fx) Conl,’ucti~ oeb’virie~.However. permit 8pphcatlons will not
is required to pramul~ste relulations

¢learle#. #mdl~lbe required to address land where
requ,nni pem~l eppiJcahons from

oct~vmes except ~eTub~# ~elsludle is beneficially reused such as
appropriate faciht,es. ErA v ewe         an ~he dl#tu~nce o~ leas flml~ ~ive e~efarm ilndl end home Ilrdenl or Ilndl
fled hal each II Wilts treatment pllnll

f.otal land ore~ whack ~ Imt~fused for lludie mini+smell thlt Ire not
thai enllle m On-lilt lludie

lariat common plan ofdevei~menlphylicllly Iocaled wilhin the �onGeal
�°mpOllJnl. Itorlle of chemicals such(offsile facility) of the fat,lily or where asia+ EP~ addreslel whether Ihesoas fen,+ chloride, alum, polymers, and    faCdilise should be covered bysludle il benehcially reused in chlonne, and which may experiencecompliance wilh aeolian 405 of the rule in aeoliansp,lls and b~bbleo~.-ers are Suilsble         The December p. IMS. IWOlm~l alsoClean Water Acl {proposed ruJel were
canal,dates for storm waist peru,Is.

I~quesled comments on mcludin8 thepuh|ilhed on Februs~, ~. tle9. al ~4 FR
FacHiIies Ulir~ such malertals are eel

fo!lowinl other ¢sleJones of d~,ha~leI
SPM). [.p~, behaves thai luck Icl,vlly il

¢:harlclenlhc of commercial or relsil
in the definilion o( mdullnll acbvitiel:eel "’induslnal’" lince it il airlcuhurJ, I or

acliviliel. Use and itorale of chemieall (xh) ,a.ulomolivl repair Ihop8 �l*ls|f~eddomestic application {non-indultr,sl) and the product,on of malarial each el
88 Standard Industrial CliseiJ~cslion~mconnected to the fscd,ty leneratmI sludle, with eltendant heavy metals and
or ?S3: (xi!l) Gasoline lattice tt~tiOnsthe material.

ellen,ca, ie activi~y that is indusmsl in    claleiGed Is Standard lnduoll~alE.PA received many comments on the
allure. The sl~ led sCope of lCli¥itlel

S~14|: (XiV) L~nde other then POTWnecessity end approprislenses of el the flcihty wdl determine the extent
Ilndl forfeits flcililiel) used for *lud/recluir,nl perm,t Ipphcslionl for Itorm I0 which such Ictivitles are undertaken
msnsiement:/xv) Lumber and buJldlll~Water dlschlPses f~om PO’~N lands. It and such materiels used end produced
materiels retail fscihlies �~818i~�J le

wsl anticipaled by numeroul
at the facihly Accordm/ly. F.PA

Slandsrd Industnll ClasslGcatlon $211:�ommenlerl thai Ihe above oiled sludle
behevse lim,tml the fie,lilies covered {-vi) Landfills. land appJlcslion lilll,relulllionl would adequately addrell under this calelory Is those of 1.0 m~d

and open dumpl that do ~ot receiveIIorm wirer d,schar~es from lands and Ihole covered under the industrial
Indullnal wastes sad thai Ire subje¢l Iowhere sludge is apphed However. the

prelreaLmenl prelim il appropriate,
reluJshon under lublille D oflewsse iludBe re~ulshons do eel To the extent that permil app],cantl
|xvil} Fsc,hliel �lall,t, ed sl Standardd,reclJ), address b;PD£S permit

are already requ,red Io employ certain lnduslnel CJllli~�lhon 4~ (Pipelmes.requJremenls for IlOrm waist dllchlf~el
management PrSclicet reisrdml ItOrm except nslurs188s), and 402 {leefrom POTW |lndl and related areas to
water. Ihese rely be mcor~orstsd into pPoduchon lad d,ltnbuuon}:the extent required by todey’l
peru,as end J~rmH cm’ld,tlOnl ilsued by

Miler elecu’~c4l powerhne �orr~ofl.
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~quimd Io ~ubmil quent~lil/ve data)
Infomil~on it would ~ im~ble Io

needed ~o avoid p~blems (~ ~
within ~ monlhs ol r~eivlng pl~ I of

dele~ine tl Ill the facihlies e~
departure or Io eccounl lot new

¯ e I~up Ipphcil~on. Fu~her. dunnI su(ficienlly ~milir. ~A d~ialreel that
eddil~onl Io Ihe Iroup. ~ainly

Ihe ~it 8ppJlcolion P~es8
industries will ~ dissuaded I~m ujinI llJut I~l dirtily Io the facility~Jltin/8u(hohties wjJ] be deveJopinI the I~up eppJicellon P~ess ~caune

seJect~on P~ess whi~ iee ~t~J
~il ~ndJlio~8 for I~ idfnti~ed end

~e odvtnleses of the P~ess e~
component of ~ ~upP~eie~lned ~up of fociJitiel,

undefined. AJthoujh ~mmenlers
~�~htiel need.to ~ u~fvJJy

A~Jowi~ ~tentiaJJy lilnjficlnt num~
pe~eived many bu~en0 eso~i~ted

na ~viewea oF ~ ~ ~
ol pe~it IPph~ntl Io suddenly reject

with i~dJvidul] ~it ePpJJ~tionl, by¯ emseJves mlo ¯ 8mup 8ppJi~tion
such diffiCUll~eLfor ~e most oisnJfi~nt burden           ~versJ~uid ~ecesss~Jy him~r or dJi~pt

identified by ~e comments tl ~e ~ ~ I¯ e timely development of lenereJ end
~qm~ment f~ abe,ramI end ~nfusion ~er w~t b~tiej e~m~eJ ~lij. ~ IddJtmn. if 4 flclJJty

elilible to take edvonto~ of ~ ~Jubm~tt~ quent~ttt~ve date. ~e ~up ~Pp~on p~~ywe~ "added on" the num~r of focJitt~eJ
application i~ln~ntJy ~duces this

/JCIiII~ tnit io ~ui~ to submit o
havre8 Io eubmH quentHillve data may

b&den by ~qmnnI onJyl~ of the
~om water ~it oppJ~ti~ ~

~P ~iow 1~. Thus the fociiJt~
/scilit~es to submit quantitative data if

mesa ~8uJstiono b eiiJible to
desi~ to "add on" rosy ~ put in the

the hUmOr in the 8~up is over 1~. if
~icipate tne ~up Ippli~t~.

~lHion o;~vms to submit the
the number ~ ~e jroup il over 1~.quinlHative dst~ themteive8, which
then only !~ of the fic~lJtie8 need However. whether, focilit~ ~n ~w~ld clearly defest ~he Pu~se of
submit qutnt~tel~ve information. If ~up 8 Ito~ water ~it under 8 ~up~n8 e pe~ of the 8roup *Pphcetmn.
oppJt~ntl develop cost 8hlrinj

whether ~et facility is e mem~r ~
eppJ~t~on pr~edu~ wjJJ de~ndNevertheless. EPA has added,

P~du~s to ~duce the fiflS~CljJ and
~me effluent lu~deJme Iu~it~.

~vJs~on to 1~.2~e) which ensbles
administrative burdens of 8ubm~ttml

*~ sufhc~emJy
llCillt~el tO odd on to a StOup

qulntJtlllvt data. ~t ~e evident Ihll s~m~lar Io other
of the 8mup to ~ epp~phate f~ I

opph~t~on et the discretion of the
utJh~mg the group Ipphcet~on �ould

jenersJ ~d or individual ~mJt~A’o alice of Water ~/or~mem and
save industries as much 08 ~ on the

issued pu~ulm to ~e I~up eppli~~lto, end upon ¯ showinI of load
most economl¢oJiy bu~ensome~ule by Ihe 8~up epplJcsnt. For the
of ~he 8pplicJtion. Acco~injl~. ffroup oPPJJCitions e~

broiled to nihona] ~sde JJ8~iiliu,
~esons naiad 8bo~’e. ~A Jnli~ipttes

Sever8l �ommemen pe~eived thee
The elenc~ ~Jievej Ihol the¯ is p~vioion wiJJ be invoked only in

the group epph~tJon P~cedure did not
J 1~.26(�)(2) odequoteiy

limited cases where 8o~ cause is
offer them sigmfjcint savings because these �oncerns. The pr~ess d~s ~tshown. FJctlJhel hal p~perly identified
under the proposes their porhcu~ir

prohibit ~ pirlicuJor ~mpony with
M the 8roup IppiJctlJon. and which

indust~ would only be required to test
multiple facilities f~m filinI e ~up

~ot meet the 8ood cause lest will be
for COD, BODS. pH. TSS, od and grease,

lpphcalion Jl JanI II thole fJ~litm
~qui~d to lubmJl individual pe~it

nltr~en, end phosphorous. These
sufficiently similar.

lppJicelions. ~A will adv~s~ 8uch
�ommenle~ staled the: semPhn8 for

One �ommenler exp~ssed �on~m
. fscillt~eo wilhin ~ days of ~ceivinj the

Ihese ~liutents ~ not particularly
Ihat a single company would not ~

~ues[ as to whaler ~e ~8cihly may
ex~nsJve. ~A behaves thai even if ~

Io life advJntJ~e of the 8roup
8dd on.

8roup ~ required only to submit minimal JpplJcstion benefits unless the �~nyHowever, the "odd on’" facility must
quantitative data on Ptrhcu~sr

had more than ten fJciJilles. Under
meet ~e foliowinI ~qui~menls: ~e

po]Jullntj. 8Ubllanttt] savinjJ~en
circumlttncej the company would

8~Ji~tion for lee lddilionsl faclhty il
locke to I plrtJcullr indult~ if ~e

to become mlelr8led with ~ laser ~up
made Wilhin :S months of the Enal ~le;

Iroup haj many members. This jl
of fecihlles owned by other �om~m~

and the addition of the facility does hal
porhcultrly tree when the number of

in o~er to take 8dvantl#e o~ the
~duce ~e pe~entaje of the ~8cilihel

oulfa]]s to be sampled, the mfo~Jtmn
benefits offo~ed by the 8roup

Ihal a~ ~quJred Io Jubmi~ quantitative
on lto~ events. 8nd ~ow

8pphcJtion p~cedure. In ~s~n~. ~edote Io ~Jow 3~ unless there ere over
measuremento ~ factored into Ihe Colt

Agency is providm8 for e #roup~ facilities tht~ tre lubm~tting
enJlys:s. An edd:tJonal ~neht for

oppJicslion of between four ond ten
qulnlilolive dais. Approval to become

members of ~e ~roup es wel~ ~ for
members, however el least half ~eplrl o~ ~ 8roup spphcslion iI oblamed

pe~Jt lllumj a~encJes 18 that the
facihliel mull lubmil data. One

from the group or Ihe trade
process of devejopins ~ ~it,          �ommenter silted Ihll Ihe numNr ~end i8 cerhEed by 8 repreoentetJve of
incJudmj drafting end ~opondm~ to

fscihlies ~qui~d Io submit qutnlitahvethe 8~up: epp~ve] for addmE on to ~
pubhc �ommentj on the pe~it, tj

dote should be datelined on 8 ~
R~up is obtoined from lhe Ofhce of

�onsolidated by the group 8pphcelion
case basil. ~A behaves that ~0 ~tWater ~fo~ement and Pe~Jts.

praters. Accordingly. il II 1e8~ ~source
~or ~upl with over ten mem~ ~~ve~l �ommente~ Itsled tell the

intensive for the 8roup to wore wile
be ealieJt to lmpJemenl for bolhapplication ~qu:remen~8 for Jroups ere

pe~t issuance luthorlhel to develop
Jndu8t~ end ~A, and will ensu~ ~1

~o burdenoome t~t the edvsnte~es of
well ~ounded pe~t �ondmons.

adequate represenlolJve quanlilltive
the process ere undefined These

One �ommenter tossed a �oncern
dill ere obtained ~o Ihll mesni~ful�oncerns ere addressed in #relier detail

Iboul the sJtultion ~ere one of the
dare.tuitions of ftciJJty Jimiiinty ~

I~low. Amon~ the requirements which
~acHJttes thol J8 desJsnJted for

be mJde end epproprtjte pe~it
�ommenterj ob~ecled ere Ihe

submJltm~ quenhtthve date dro~s out
�onditions m general or model~qutrementj to hit eve~ jroup

of the group If less hippened, then
�Jn be deve]opedmem~r’s �ompiny by name snd

another fecJht~ would hsve to submit
Another �Ommenter Su~eJte~

address ~A Js convinced lhot j
qutnt~t~tJve dst~ In response. ~A

one facility wile ~ mulhlude~nd~t~on precedem to epp~vJn~ a
no~es that one 8Pprooch would be for

wJter dJschs~e points should ~~oup epphcotJon ts ~ Jees~ ~dent~fyin8 the group to¯ e mem~ of the Stoup. ~’~thoul ouch have one or lwo more use the group peril lpPh~tion Io
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thai # 1o e~qele~d to sebndL ’This i0 ¯n similar Jl¢iJilise thai cbd hal per~ciplte pe~duded¯ ~’urole M~mervition bat only to the in the 8romp IppJtcaboe.. EPA dam not opplic~tlno pmcndu~e under theirexlunt that the |Jollity nombme¯ with ¯In. The benefit or tpplyin8 ¯s ¯ 8~oup Jnunei~menl plan for IndustrialOever¯l other flciblJse to fo4~ I 8y~p. opphc~nl is to take odvunta~ee or dl~d~rje into their municipal eyMem, inb wh~ u~e only I0~ o/the flcdme~ nducnd ~pe~oen~bve quonlitltive dll¯ oe~ler to lemlmlino develolnn8ileal ~lbl~t quontil~tive I~t~. 3"he requJremet~t~. ’This inc~Uve will extol Joy suchMoup Opl:~ication pmcadu~, in lode},’¯ ease!dines of whether or how mode) One industry woutsd rJarir~lio~ tbetOde ~,, dus;~ned for use by im~dtipbe permits am used. Fm’the~. lechno~oi:y /¯dlitiee located within ¯ menicipehl~flc~hbe¯ ordy. However. if in tndwidusl t;inafer can at=or thu-~8 the wo~Jd be 8~ilA¯ to !l~te iof¯cilll~ hei 10 o~tfllis with ten development o~ permits hosed on 8~oup Ippl~.~tioll. All idus~¯louhe[,,nUally identical erfluuntl the tndovlduil oppbcation- is weU 80 those iJctiv~tiel J~luileld Is cobmil inIb~e~ m~y petitioo the i)u~�:tor to based on 8~up opplicatlm~.
I~mpie only one of the outf¯lil, with OIIi..,c..~,eu~e.. n!.er ~u&~seted m~vin/ indlv~d-.,! penNt ors ~fitk, d to ladl~ll
that d¯t8 IpplyJn! to the remtiflin/ is Pert of 8rou~ opplKmtion, ezcaptease or me licildy specific isdortnetSon those with exi¯Uq NPD£S permits
o~tf¯lis. See J 12,2~1(8)f?). Tl~us, n’~uirement¯ of pert I of the 8rasp

�overin~ storm wain!. Thcaeoxie~18 authority already allows for I ¯ppLicaboo to pert 2 of the I~oup
that dilchef~, throulh ¯ ilunicipel"85’~u~like" Inmc:eel for semplin8 ¯ application in order Io promde more

¯ uheel of storm water oil!ells it ¯ ¯bails tncenhve to apply 80 ¯ 8~P. EP& bee ~eparete etonu newer oriel
.~L’llit~. to eubmil in individual Op~lcatioe�onatde~d thi- and behoves ouch ¯Concern w¯e expets~d thtl the spill charge wonJd be inapi~ol~lte. Part 1 (because they do not fill udthtn ,,

eeportin~ requirement from each facility into!motion will be used to mike 8n ttener¯l permil) ore not prododed from
in Part IB would preclude lay I, rovp informed decision ¯bout whether usln8 th¯ 8Youp ¯pplicatlon peocadu~ Jf

appropriate.Jrom ck’~onatrotm8 that th¯ ficiJitiel lndividuil |lc, iJitiel ~’e Ippros)rilte ¯s
Other municipalitieleeml~od am "roPresent¯tive," because 8!sup members and appropriate ror

confusion over the industnlf 8roupthe incid¯nca of pill spills is very Bite- ¯ubn~tlin~ representatwe quantitative
¯pplicahon �oncapl. The foflow~specific. EPA holes that since il has d~,t¯. Fortt’.ermore. into!motion burdens
relpondl to these comments. F~t.dropped the pert 1B requLr¯munLe for from providlll~ site lpecific ficlorl in
mumcipelitiea ¯re not eligible forother rellorll dl0cussed below, this pert | II relatively minimal. Ind t~ecomment il now moot reformation requiremenll in the Participation in ¯ 8roup application

Numerous �ommenlere noted that if i .p~o. Pesed part 1B application have been because the Llroup Ipplication procase i~
lricility ’" pert of I #rasp Ippllcetion endItimineted. des~ned J’or ind~ltrill ICtivilies.is subsequently re,scrod ¯8 ¯ |roup

One �omments! 8u~es~ed that trade ~mplin8 requirements for municipal
8ppllcanL ¯uch in nobly would hal beve ouociet~ons des.slop model permits permit 8pl::hcltsons ire already limiteda full yelr to euMnil in individual

since the). have the most knc~wledie to I small subset of the suit¯ill from t~.
permit application. F,~A agrees that this about the chirlcter~atics of the system, la diecu,ed below.
is a et~ni|lcant �on(~rn. At,�o!dill/Jr. indultnes they represent. As noted Furthermore, permits for municipal
those |¯cilitlee that apply as e memberabove, i~P,~ expects that the industries separate storm newer systems will be
Of ¯ aT’sup application will be of!ordeal I and trade ¯bsoc:etions wi|l hive input, issued or~ ¯ system-wide or jurisdiction.
lull yen! from the time the), ~’e noti(~od through the permit application process, wide bali,s, rather than Individually for
of their reiection is ¯ member of the il to how permit conditions for stain tach out!¯ll. Thus. today’s Njul~lion
J’roup to file in indlvidull 8pphcatlon, water dilch¯tles ire devil¯pad Whi~e ¯Ireldy incorporltel ¯ "iro~plike"
EPA ¯ales that Jl intends to ¯�! on 8!¯up the ¯pphcant can submit proposed permit application pro~sel |orapplication requests within E0 days of pePmit �~mditions with any type of’ municipeimea. Furthermore. it il lulhlyreceipt: thua this approach will only application, EPA however cannot unlikely that v,,.oul mumcipel stormprovide f¯cihties that 8re reiec~d from delelate the dreftml of model permits to sewer systems would be "¯ubelantiel.ly¯ ~’roup ¯pplir~tion ¯ short extension of the permmees £PA is developrn8 and l]mildr’" enouFh to lushly It¯upthe de¯dims for other individual publilhinj ruidance in conjunction with treatment m theipphcitior~s, this r~lem¯kinj for develo~in8 permit f¯c,ht~es. In response t~ anotherOne �ommenter �amp]lined lh¯t the

¢o~dJtio~s. comment, thiscost of defendinI a ~roup’s choice of O~e �omments! ¯uipeste~J thee new directly Five the municipalityrepresent¯tire facilities may exceed the diKhaqleJl should be able to take enforcement power over members of incost or submit¯toil in mdwidua] permit ¯dv¯nta~e of Reneral permits developed industrial [b"x)up who may beapplies¯ion, thereby reducm~ the pursuant to Llroup apphclhonl kl with through its lystem Only the permittm8incentive l¯ apply el ~roup The ilency other 8enerei permits, F.,PA Inticlpetes 8~thorit) end privets cihz~nl endInticdp~lei LJ~I the Ill.ban proc4.sl that such discharges wfli be Ibis to fill oJllnizatJonl (Jncludmj thewill be one open to nelot~tion between withlo the ¯Gape o( ¯ 8e51eral permH municipehiy Ictins In luch ¯ capacity|the IS’letted par~ies and one that wilt baled m,t ¯ l~’1~p Ipphcation where will have enforcement power overend in ¯ mutually setJl|¯ctory ~’oup of appropriate, members of the $~oup once permits IreJ’ec~iltlea It is the inlent of I:’PA to One camel¯tar ¯toted t~et the l’roup issued to those membersreduce the oases of ~bmlthn8 s permit ¯pphcatm~ dose oo1 benefit One �ommenter believed that theippiJcstlon as moth ¯s possible, wh,ie muni,’~palmes since there is no S~tes with authorized NPD£S pro~em,~peovldu~ odeSuate mformsbo~ to roquuement for i~duatrJal discharges rather than F.PA should establtlh permitsupport perm~tun~ aohvmej, throuLl~h m~tc~l~l sewere Io apply for a lares for permitsAnal,bar �omma¯tar lr~ued thnt the permit,/~ naiad in ¯ previous ¯pphcahonsuse ~’ model permits will creels i
dtscueslOy~ indulL,-itl dilchlr~el lhrou~,h r~omment. E,,PA wishes to clarify its ro}~dlimcenhve for plrhc~p¯hr~ in ¯ ~Youp municipal lewePl mull be covered by in In the ~oup al:~hcahon pro:eli. Groupbecau~,e model perm~ may be ut, ed by NPDF..5 permiL ,,~ch faciiitles .~ey avstl apphcatmnsthe p~l~Ji ~M~I.~ authority to I~lue them*elves o� Lhe It¯up ¯pphcahon hea, dquarter~ where they will bemd~wdu=1 pe’rm~ls |at d~ac~r~es |ram pro<~dm’e. Also, mun~cepelme~ atY not reviewed ind lumml~sed The
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aflec~ ¯~orm waler quality wmJld not the proc~du~, wJUch is oclequ¯i¯ |or the drained by each out|all end ¯ nan~sttveprovide ¯pplicanls with ¯uJTic~ent ~ of ~enerel permits‘ is descr~plion of ~Knihcant n~tedsls;J~tdenc~ us to the appropnatoneJ~ ol inedeoe~ta for the development of ¯ serhrJcotto~ I~l oll out/ills that shouldI"dividua! lndca~ee |or 8roof 8roup application. EPA belt¯yes th¯t t/:e contain ~orm water dischaiTes"lwlicatton~ end wou/d not provide octavia inside a facilt,,/will to¯orally associated with indust~al ar.tvvlty beveinformation needed to draft appropriate �orrtspoad to ~csiv~t~eo outside of the been te~ted fro’ the pease¯ca of non.model permit �ondibons for potentially .Plant that ore exposed to ¯tom~ events, storm water diKbe~ts: (D) a~latin|d~f~erent types of ¯dust¯as‘ indusu’l¯l inclodtq stack enuMin~s‘ material bs/armlhoo q¯~ll8 ~8~iflcant ieni~pm~,~e.- e,~d moter~l manasement star,8,, ind waste pt’oducla, or spills of Imstc el’ ~ pollutantspractical. F~ore. if focal,ties ore ab]e to ¯t the fl¢fllrF. I~J ¯ um~st|ve desr~iptkmHowever. EPA J~0J~tes tbel the demonstrate their alarm water d,Khsqte of Induet~l ~ mt the f~cildy thatmlbcateSory deaiSnaUoa~ may not hoe mmiiar chamctemtJm, thai is one on difVe~M from ee Ib¯l are ta ~dditionalways be 8v-;I-ble or en el/active element in th¯ ¯nslysis needed for to the ec~vitins deKribed under porltethodoJo~, for Moupinl applicants‘ estabbchinl that the 8rouP is 1As and ~ ¯ ~ of oil �one¯it¯ants that,~Uen. there are ~ituotim~ ~*,here opprq)rinte. ~PA dicaM, ee8 that the ore 0~ kl ¯ NIq)ES permitprocesses IJ~t ors ’subject to d~flerent ch~en, ore too v~e U fJcihues are to the flciltty Jar any of non.sto,~ wellr¯ ubcateJones Irt combined. £.nA ai, n’~a �:oaoemed that lie¯oral permit coati8 b discbertt~. Part t of ¯ 8roup applicationthat the 8~oup ¯pp:ication option should in~trGc~ent In, idonce, then ¯ub¢it~8~l¯s J~iuirod quets~t~Jve data from |0be tie.hie am~i~Sh to allow 8roups to be under 40 ~ subchepter N should be percent of the facilities identified.=rented where subr, stqor~es ore too used. EPA believes that the prods’am will Some �ommente~s felt that spill1~Sid or otherwise inappropriate for fanctme besl if flexibility for r.~olin~l histories, d.,.~maS~ maps. mJtt~a:deveJopln| Jq’oup opphclhons or where J~oupe is maintained, ms¯¯semen1 pr~chces, end irdommtJon|acihties are inte~’ated or overlap into !: i h’PI)~S ¯ppro~’ed State feels that v on $i~nJr~nt llmtehiJe stored osltsJdeother subs¯rosaries. For these raisons, tilthler 8~oupin8 of opphclnts is are too I~rden~me o, menninsless forthis ruJemsk,~ do~s not limit the appropriate individual permit e~’aluatm8 timibrlty ofsubmission to FJ)A subcatelones alone, oppl,cot~ns r..en be ~,q,lested from amen| 8rsvp applicants. Severalbut rather 8Slows 81"¯ups to be formed tho~e pen’~it applic.~,nts. One �am¯enter cam¯enters staled thlt ouchWJ~ere liCiilbtl ire ¯~milar enoch to be indic¯ted that t! was hal dear whether J~quiremen~ ~ere IJ~ 8YOtlp mayoppropr~Ste for 8eneril permit �o~’era~te. the ~ ¯pplic~ti~n procedure could �on.~ial of ee~’erel In¯¯lend facilitiesi~ determinir~ whether a 8~oup is be used for all NPDES requirement~ we~. d~pra~tical and would not
¯ ppmpn¯le fur 8ens~ai permit �overase. EPA v~x,ld clarify that the 8rasp F.PA in deveiopin~ model permits.ESPY. intends that the I’roup appJlr..sn! ipplir.abon is desisted only to �o~.e~ coma¯¯lets aM.isled that theuse the factors set forth in 40 CFR storm wirer dJsChe~es f~mm the requirements in,posed in Pert IB woulc112-’-.~(aX2)(,). ths current/*ejuiatiolls indus~.ul facilities identified in e~fectivel), discourape ~e or the/roup8ovemm~ 8enerol pernuLs. ¯s ¯ 8~Jde. If | 1Zt.,1~’o)(14). application procedure. F.PA asr~es infa¢iiib¯s aU involve the same or siaL/at As sated above. ~P.A w~shes to citify, Ja~e part wi~ these �ommenb~. Afterlypel o[ operations, d~schat~e the ~me t~mt fac~lltlrs w~:h existin8 indtvidus5 " reevaJu"tin8 t.l~ cGmponents nf part lB.types of wastes, have the same ef/~ue.’d h’T~E~ Permits for alarm water are not ¯n~ the entire relior,-’le fur institut~lll~Iunit¯tlofl 8/td ~me or similar ol~ib:e to parbc~ps~e in th~ jr~’u~ the |rasp application procedure. FPAmonitor~18 r~quu’¢menl-, where oPl’lIcstio.=l p~r.rss From in his dec~ded to excise pert 1B frnm theapphcable, they would probably be 8dmin~stra:ive s:andpoir~t F.PA i8 not requirements‘ and r~ly on purl 1A ladappropriate for ¯ ~oup app|ical~o~. To J~r~pered tO create in e~tirely different Pe.’l 2 |of devtlc~,il~q ap~.,.’opriate permitthll extent, facilities thai attempt to m~sm for pe,’mit:inj industries condition Where appropriatc. [.PA myform I~ups where the constituent wh0ch a!read¥ have such PeP¯its require facilities Io 8ubmJl thamlkeup of iU process waslewater is � Gwup Applico~z~,n ~’~uiremen~ infonnltion, formerly in part 1B. durin8dissimilar may r~n ~e risk of not bein8 The 8mup aFpl,clt~on, as proposed, the term of t~e permlL/n oliver cases.8cceptod for p,:rposes of ¯ 8rasp ¯eluded the followi~.| Pe~uirementa in F.P~ will establish whlr.~ |aGilities muslapplication. ¯ threeaeparate par~s Purl IA of a |roup submit in,4,x.idmH permitSome �am¯enters expressed the view ¯ppGcahon included’ (AS Identificabon where more site ¯pec~flc permits arethat cure, ones formed usa| tlensrsl of the participants in the 8rasp ¯pproprJota.permit factors Ire too b~ad or that the apphc.etion b.v name and iocat~on~ (/3) a Under ~e ~d per~ I and perti’nS,sje is los vil~ue. One �am¯enter nar~a~ve desc:hpt~on summed¯in8 the [PA will receive infofwto|ion pertlinirt~qexpressed the view that the standard is mdust~ll activities of pirticipanLs~ (C) a to Ihe :yRs of mdualrmJ activityto~ subjec,,ve and that permit waters list o~ aiSn~/’lc~t materials stored enfold in by the 8map. materii;s uoodwill be evaluatin~ tJ~ similarity of outside by parli,’,pants: and ID) by the facilities, and repre~enintivechar.horSe too subiectivei)., while ol~e, ideated.allan of 10 psrccnt of Ihe quantitative dim. EPA can use suchcam¯enters felt that the ~atena ¯houJd dJs~r/ere perU¢ipatin8 in the ~oup inf(,rm~tioa Io develop managementbe broad and flexible. Other apphr.~lion for aubmJttifl8 qua¯tit¯ live p~’act,.c5 that addrc~s pollutants incommenler~ st-ted that (,he af/’~uent data. A proposed pitt IB of the 8J’~up alarm woiar diK,stif~t5 f~m such8~ideima aubcate~o~ or 8sacral permit apphcabon mciudcd the foil¯win8 (acidities. For mosl facdit|es. Itensrslcover¯lira facto¯ ir~ not related to atom information fro~ each parUctpafl! ~ the 83od hou~ekeel~ o~ man¯tie¯antwater d~charj, es. because much of the try’sup applica~,on. (A) A site map practices wii~ el:¯male pollutants in�~lena are based upon what is ahowm~ topoiraphy (or ind~caLm8 the storm water S~ch requirement,0 can beoc.cumi~ inside the planL rather tha~ ¯ulnas of drainage stall served by t~e further mfin¢~ by deter¯ram| the

believes thai 8he~¢ criteria are sill¯ale o[ Lile araa o~ Imj~twiou| and by phil¯u18 is|or¯alton on

I~up Ippl0calJO~. FJ~A da,~’ees Ihll bu~dil~ I~O/S) arid the to~al IreJ repr~RfltlllYe InlllltlVl (~ltl ~ I
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a
upon approval of the pro~¯m by EP~ autho~ty in order Io facilitate the

8¯tharin/plane. The �am,entermay then issue 8ener¯l permil,. Within
pern~t~n/pace**. as,erred that any decision, by F.PAthe �omexl of the NPD£S provision, of

�)na �o*sealer advised that the rule,
the �ontenl of apeciGc Jr*upthe CWA. if Stales do not have |instal should ¯tile that a HPDU approved
application, would be rvJemakin8, endpermitlinj authority, then |snare| Stale may accepl a j~oup appGcation or
thus subject to the provisions o(permits are not availaMe in thoH require add*anal information. F.PA hll
AdminJou.aUvs Precodu~ Act.Sinlas. decided not to explicitly irate ~i in the

in mponae to one comment. [p,~ ruse. However. thi, comment doe, raise []).~ �~celrell with IIlil ~onunln| tJsat
doe, sol have authority to issue |enar¯l

.lame pain.to that need to be add~aced,
the Foup opplicotiml iJofltea the

or individual permits to facilities in ueceuse me 8roup application opbon ia Federal Advice/, ~omlittna Act
NPDF..S approved st¯Is,. Today’s rule J modificlhoa of a~stinl N1E)F.S permit (FA~.A): F.4.~ Inomsl Ildy
provide, a mce~l for affected indu,u’ies applicahon requirements, the Stats is ~lyoup, thlt 8re ellolllJdled or "uUliznd"
to be covered by 8enerel permit, free to adopt this option, but is not

obtaininl "ndvico" ~deveinped via the 8~oup upplicetlon required to. if the State choorea to adopt
procedure a, well a, from 8ener¯l the/nap uppJicetinn and it doll not "re~..om.m. msdltinna. Tile p~up

bays leneru| permit authority, the 8~’oup ¯ppllcoiJoo *plane does not coUdt orpermil~ developed independently of the
apphcehon con be used to issue involve on), "advice" or8~oup application process. Accordm/ly.

today’s rule ~liicip¯tse that most tndividuel permits, i~ an approvad "l~.ommendaliona.- It simply
submission of dot8 by certain membe~~ State choo,se to not issueNPOES State8 will seek 8snares permit

pen*t, beced on the I’roup application, of a Foup in occo~dlnce with upedl~�:l*euance authority to implement the
facilttise that disch¯~ae storm water .~8~l.ltory criteria for detenuininI wlddlalarm water pn:srem i~ the most
ascoc~ted with iadu,triaJ activity that

~ such. the 8~oup application il mereJ)~
efficient and economical way. Without

¯re loclled in that State must submit
/a¢l|itiae ire "ruprecentotiva" of ¯ p, nop.

8seers] permit issuance authority                                            aindividual appltcltions to the State        lubmi¯sion in acootdanco lind inNPDF..~ Stilal will be required to issue
pePn~ttinl authority. Before submittinj ¯ compliance with specific re~tor7individual permit, �overs, storm water
Or*up application, facilitie, should requirements and does not �ontjindi~-harle8 to potentially thou¯and, of
o~cerinin from the Stole permitting discretionary Imob’umllc~ibed "ndvico-indu,triaJ facilities. or "recommendations" jj I0 whichautho~ty whether that St¯re intends to

facilities ere representative of a Foup.One �o*sealer recommended that ~*ue permit, be*ed upon a |roupSlates with approved ~;PD£S prosram, ¯ppGcat~on approved by ~PA for the "rhu,. the determination of whichshould be involved in detePminin8 whet purls*as of devil,pin8 8enere~ permit,, racilitie, chould submit le,tinl dot¯ inindus*e, are representative for
For fecibtJes that dl0c~er,ae storm water accordance with reaulatory �~ter~submitting quamitelive data. essocialed w3th mdu,mal activity which liltie different from many other-’ recojs.tise, that States will hive an ere named in a Or*up upplic¯tion, the regulatory requirements where anintere,t in thi, dete~in¯tion and may D~rector may require in sadie;duel app]icant mu,! submit information inposies, m,ight as to the facibt), to *ubmit an individual accordance with certain a’llaria. ForaPproprialene** of u,in8 some facilities, opphcobnn where he or she determine, example, wider 40 C:FR IZ2.Zl IllHowever. ~p,~ may be manor,aS that lenerol permit coverage would be ou~ails must be tasted except wherehlmeL~d, of group apphc¯lions ¯ncl *appropriate for the particular facility, two or more have ’*substantially

appmvin8 or dissppmvin8 them is One �o*mimer or.re*sod that IEPA identical" elTluente. Similarly.
expeditiously a, Pos,ibJe. F.PA believe, shoutd st~amime the procedure for quenlilative data for certain pollvtlnt~
that any,Ivan8 the Slate, in thi, alroady State¯ de*inn| to obtain ,enerel permit are to be provided whirs the uppJicoot
admini,b’at|vely complex and time covera~. F..nA be,. over the la,I year. knows or ’1111 roiloll |o believe" ouch
�on*~m~in8 l.mdertekin| would be ¯treandmod thi, pmced~ and pollutant, are dlecl~rled. Both of thece
counterproductive. In in), event. NIXIES e.ncou~lse Sates Io take advent,as of provision, allow the appticint to
approved Slate, 8re not bound by the _me, procedure. F..oA recommends that exe~i,a di,crelion in ,akinI certlin
determination, of EPA 8, to the :blaise consider obtlininj general permit jud,ments but such action i,
approprlitanes, of |roups or the authority is a mains to ef|JcJentJ), i**ue circumscribed by reaulatory *tandarda.
issuance of permit, b¯,ed on model permt~ for storm water d~,�.hirae,. ~A fu,"~er hoe authority to requirepermit, or individual permits. However. These States should contact the OJ’Gce the,e/oc~litie, to submit individual
State, w~li be encore’sled to u,a model of Water F..nforcement and Permits at appiJc~tinns. In nona of thsee ina’-ncm;
permits that ¯re developed by F.P,~. F.P^ EP^ HHdquartere o0 ¯son o, possible, are "’roconmsend¯tloa," or "odvlco"
wd] endeavor to dcsil= 8instal and 6. Group Applicebon: Procedure] involved. EPA also notes that it iamodes permit, thll ire effective while

Concerns questionable whether, in pruvidq
Iroup lpphcationl, il il "loli¢itinl-sis, adaptable Io the concerns nf

One ~ommenter CJlimld toll the IdVice or rocommeodllionl from 8s, OUpldieTer*st State,. A8¯in. Stiles ire able
proposed I~oup upphc~tion prates, and or that each 8~)upe 8re bernI "utililld-to develop more su.mlent *tandards
proceduros vioitttd federal llW. 7"bil by r:.PA as a "’proferred sou~" of’~here they deem It to be appropriJte.
�o*mimer claimed that E:PA was advice. See 40 F’R ll324 (April ~. 1083).There are cun’enUy seventeen Slates
abrogebnl its re*Ponsibilily by ailowLnl Fu~hermore. this date collection at/artthat have lath,rill’ to i**ue |snares
¯ vide associ¯Uon to des{i~ ¯ data me). be supplemented by EPA iJ’. oherpe/’miLl: ~U’klnlil, Colorado, |lllnOil,
collection plan m I~eu of �ompletml an

review of the dill. I~PA determine,Kentuck),, Mane,oil. MillOul’~.
NPDE..5 application form des~ned b),

odd,banal date is necessity for permitMontana. New JePley. Norms DlkOt8.
[.PA. thUl violitin~ the Federal t*ausnce. Other information letherinlOregon. Rhode l,land. Utah.
Advisory C~n’m~ttee Act. The

ms), act ¯s ¯ check on the ~roupWashington. ~5’esl Yir~inis Ind
co*minter stated thai ~.DA would be

Ipplic.IllOnl received.~f~F~Jsc°ns|n* ~’~ *ui.lestod in the improperly i~uehced 0y Ipeciei ~..D.~ also doe8 not al~ee with thi~./ Comments. EPA ~s encore.sling more interests d t.rede Islociations were Ibis
�ommenler’l claim thai ll~¯’lies to develop ,instil pea’nit illuin, to delllT, tJ’.e,r own liars Wllet dill      IppJl¢lhon scheme rePrecems In
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basin for tamer~ the ¯ubmitt¯l of      (SPCC) Plans. Under ~ focUi~ee     water c~nt¯minetk~. SPA notes that
J~,rmit 8ppbGItjmle for storm water

thai ¯re Gkely to di~a oil into
neither the statute nor the le~¯JativedJech~rse8 from oil and pe faceless. ~o waters of the United St~tse ¯re j~lluired hi¯tory provides any Juidanoe oil thaidsecr~bed m the propoesL oil end lie to main¯sin e ~ plln. Jn Use event
qua¯¯ion. Futlhermore. SPA d~operaUonl that hive been requ~¯d to

the fecihty hie n epiU of 1,800 |uJlunl or with the �omma¯taro who sujlestod that
nearly authontiee of the release of ¯ither 2 or more repot¯side quuntmes of o~i inoil or m bor.~doue ¯ubet¯nce via m ¯term

¯ 12 month period, the focihty b
role¯see !n the/m0t Fell’ ~water route would be requued to ¯ubnht

required to cubmil.its ~ pica to the¯ pe/’DUt ¯pp~ic.lbon. l/I othtr wor~. Mly
facibty requu’ed to pro~de not~ficl ¯Jan ~.e.ncyo The ~ events Proposed

more valid seesaw¯ st the po~eU81 far
cun~nt �ontlmin86oil lllloy me �ommon¯ere lor at¯ water
proposed test. 1’bore le no MIlintk~l orof the rela¯se of ¯n R(} ~f oil or ¯ permits f°r °it mad 8so °Pemtine¯ I~ other basinhazards¯¯ ¯ublt~oce in 8torm water in ¯

Fix re .port¯bi~. ~ or disehlwles of for p~efe~ eae lest to
other. However, SPA does ~ withthe past wo~]d be required to ~,pply for ¯

nszarocue ¯u~ol~tces (other {hun off) in those �ommuntere Ibot ou88~1 ¯hit ¯¯ term we tar pernUt under the cunent
excess of oecbon ~11 or as¯Usa 102

¯insle rel¯ese in the dMtunt peel marule. ]~ oddities, any fecihty required to
reportable quasi, lass v~a n sto~n water

not accurately reflect cun~nt cldltinesprovide notif~�-~ion rePrdml ¯ release
poet aourc~ roots ever uny t~.six nnd tbo cun~nt potonUal/oroccv~n8 from the af’fecLive date of
month posed, it was eulSested that U’

�ant¯men¯ban.today’s ¯de forward would be requh’ed this threshold ie relcbed u operator
EPA boo d:erefore emendedto apply for ¯ storm water permit,

wosdd then 5is ¯ pennia ¯pldicutie~ (or
rule to provide thai on}y oil end leeComma¯term maintained that the one join t 8~wup ¯p~icution) booed upon the
f¯cilihes which hive hid e relesesof bi|tor~rm| diochal.see to require pea’sit presumption that its �~’rent storm water
R(~ of oil or hazardous ¯abet¯noes in¯ pplication8 is inca¯salient with the

dJschlPlel ire �=lto~inlled. .,term w.,t:r in ~, pest ~ ),era ~lenSu¯le and retest of section ~2(1)(2) in response to these �ommente. the
oe ~qul~d to ¯ulmUt¯ permitof the CW.~ end relevant |~i01¯tlva

Paency believes Ibet pelt I~IIHI ¯hit
app,�¯tion. EPA believe¯ ¯hit linddlt~history, both of wJ~ch focus on present ere reportable ql~bt~es tin be ¯ valid
the permit I~is~ej, to event¯ of the pelt�ontamination. Requmn/storm water lndi:itor of the potential for present
t.h~e years will ocici~s~ �omments¯’perm0t¯ based ¯olely on the occun, ence

contamination ofdi¯chorlse. Theof pie! �on¯smeared d,echaP~es, even
leads|afire h|etory se �~ted above nielory’* in ~etel’n~ whether 8~where no present �o¯tame¯usa is
supports thin �ondseion. EP& wo,Jd

application is required. SPA soles ¯hitevident, would 8o beyond the etit~,tor~
note that Use eail~nee of t RQ release the U~ee year cutoff is �o¯sis¯usa withrequirement t~at F.nA not issue ¯ pem~t
would sere only es ¯ ailj,~in/ the requirement for industrialabsent ¯ find~n$ present �ontamJnit~on. mechanism for a permit application,

to repon ¯iS~fictnt leaks at’ 0piUi it theCommon¯ere ales noted that th¯ Under the proposed rule, evidence of
fatal|t), in theiJ’ ¯term wJt~ permitproposal did not take mrs ¯ccomlt the

past �o¯famine¯ires would merely
¯pplic|Uon8. See 40 ~fact that past problems le¯�[in8 to ouch

require ¯ubmie~un of¯ permitreleases may hive been �on’~cted. and application and w=sdd not be used as
Conu~enters asserted ~b0t EPA udh̄it tequila/8n ~P~.S permit may no

conclusive ewde, n~e of cum.,nt
the States must hive someJ°nler be naceeo¯O,. The result of such ¯ �ontamination. The determma~on as to
beoie for �oncludeI that ¯ storm weal,req-,remen[. �o~’unenters re¯stained,

whether ¯ permit would be actually
dischir~e i8 �ant¯eMoted befos~would be an excessive number of

required due to cu~nt cunlam.mited
requ~n~ pern’ut ¯ppl~caUunl or palmate.unnece¯a¯r), permit applicJtmn¯ beinI dmchurl’e would be made by the Comma¯term believed thatsubmitted. It eii:nificlnt cost und

permian/authoPl.i7 after ~ewinI the
J 122.26(�)(1)(i,)(B~ ¯e proposed klpUedmm~m¯l benefit to both reSu~ated

permit application. The fact of t peat RQ
that the Apency’s ¯uthorJt), in thil/acilitiei.lnd reguliting authorities,

relel, se does not necseseri]¥ imply ¯Common¯ere "]so indi�¯ted that vain8 mpect i0 mu’ezt~ctecL la respol~e.conc|uetve findin8 of contamination,
may coJlect ouch dst¯ by whitevorthe release of reporlibie quanta,as of

only that euff:cient potential for
¯pprophate m~ans the statute eUows, inoil. g~ease or bo¯erdoue substance8 el ¯

�ontar/u.natton exam to w¯n’~nt t order to obtain information th,,t e penniapermit u-~88er would identify di$chil,,~e$
permit appticabon or the �otJect~on of

JJof in iaolated nature, rather then the
other ha-¯her mr’¯marion. Today’s nde L;ou¯]ly. the most

tool for dOinl so i¯ the permit�o¯tin¯¯u¯ di~..haJ3eo" wh~r.h should be does not chan~e the proposed approer.b
appbcst~on itself. However, U’ neceesa~the focus of the NPDE.S pemut prod’am

~n this respect. Thus. SPA does oat to 0uppJement the in/orm¯Uon modeunder sect~ofl 40~ Such so ¯pprnach.
believe that today’s ride exceeds the

available to the A~enc’y. SPA 1,8| timed¯ om,~,nte,, m,int,,ned, i, incon,i,tant
w,th e~e~n$ res~lat]one under secbon authority of secuon 402(I)(2|. authority to obtain ild’orusetJoaEPA believes [hit there i8 no lepi

nece,=:ry to de¯eraSe whether or not ¯311 of the CWA. and wo~d result in
impediment to uIm8 pelt R(} cGechsqel peb’m~ Ja required, under se¢~oa ~8 ofpermit applications from faciiJUee ~t
as ¯ t~8~er for req~,u~ ¯ storm water    the Clean Water Act. Given the ~

section 3~!. mentioned above, even those            Cor~p’eeoionaJ intent as ms¯fleeted inDespite these criticisms, many �o~menters who objected to thecomma¯term recosn~zed tha¢ ¯ha A/easy
proposed test on ~ ¯uthonty 8s’~m’lds the leS"ielabve hiltory, the A~nc7 b

�onvmced ¯hit the "ppmecb doeorJb~is left w~th the task of de¯armies8 when
merely o~e~d an u|ternate teat I.hat      ¯boys is appropriate. Yet. 08dJlcha~lel from oil end |ll flc,tjues ~ req~res mort relesee8 to have occurred

dale¯sued below. F.nA bee ¯ass deleted�ontarn.mnte~ in order ~o re8u~late them w~th~n ¯ aho~er period of t|ma before a
¯s redund~n! J~.der section ~ ] J(ZJ. it was 8~ested permit appL~cat~ou m required.

Reeard:-"~ the lypse ofby as.marcus com",,enters that the ~)A
The:afore. the on~y cGsa~ement that

I~clucled in the storm water I~atlol~ ¯adopt an appro¯r.,h similar to that used
remains ~e o~’er whir �or’~tHutel aunder ~ect;on 311 of t~,-’~.I/VA for SpIU
reasonable t~ll thai w.ll idcnb~ numb~.r of’ �om,~enterl 84~88seted thai

the A~enc~ hal InJlcenlU,~ed b~lPP~vcntion ConU’o] and r:,,untePmeas,.re /iciest,as with the PoOh,ill for liars
meanm, I Of facihtieS "¯slO¢llted
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Acco~*~ly ~A is �om~lled to et ~nof~ of ~e 8its end ~e in~8~ m
of p~ect81~ d~y0 ~fore they ereIdd~ll these elude under ~ese

~pe~Jou8 ere, after the ~ns~c~on
scheduled to~JuJetion8 8fld the~by ~luJote ~eae oddresled in lhe pe~it oppJJ~l~on issources ~der o nationally �onsistent

~mpJeted. e desc~ption of ~e nature of Numeral �ommente~ expm~
�oncern over who should ~proar~m w th an epprophete level of

flJJ material I~d existt~ date des~binj
for opplyi~ for ~e ~it. Twoenfor~ment and ovemjht. ~e soil or the quehty of ~e disease.
~mmente, feb ~e o~er ~ldTe~quej to p~vent or ~ntrol Pe~it application ~qui~ment, for
~s~nsible so ~at ~na~ bid~JJulJnl8 ~ Ito~ water dJocha~es

�onit~chon activities do not mclude ~e~m �onst~ction 8~ well developed
submission of quJntitetJve dat8. ~k documents ~n ~d~e ~ 8~

ma~ogemenl ~ui~ a~
and ~de~t~. A pnme~ ~n~l

~l~eve8 that ~e ~8nji~ n~tu~ of
~nx~ion mmo~

te~nique i8 jo~ Isle pie~m8. A �ons~ction activities ~t 8 site to ~~b~alaon of no~J~cturol and covered by ~e permit eppJi~tion 8u~ontrecto~. ~e ~o~ct~sJ best men88ement practices
~qui~mentJ jenerelly would all ~ ~et either the ~rl~ve~.a~ t~l~lly used on �Ofll~CtiOh mites,
adequately deJ~d by quantitative Je~raJ ~n~act~ 8~M ~Relatively inexpensive nonst~ct~t~
da~t. The comments ~ceived by ~ ~8~nsible. ~oth~ ~t~veletsttve �oflt~J8. Bach 88 ,eedin8 sad tupport ~is deteminebon. ~e Stile ou~ested ~8t ~ desist s~ldmuJchinj, e~ effective �on~l �o~ented ~8t e p~em ~ey obtain the ~lt whi~ wo~dtec~Jque8. ~ some ~oe8. more

nece,8~ e~sion ~n~ole toinstituted has ~en based on           ~ project plan. ~verel ~nte~expensive 8~ct~8l �o, trois may ~
quantitative data f~ ~e pest 10 yee~

~quested ~lt ~e ~sponsibili~ 8~pJynacelleS, such eJ detention balms or
end hal proven to ~ ve~ awkwa~diversions. ~e most efficient cont~lo even ~nworkable. be more ~eir]y defined.

~ ~sponse to these �omm~ ~A
~JuJ( when s comprehensive I(o~

Twenty �o~ente~ ~J~nded (o ~e
would citify ~ot the o~ral~ ~~o~er ~aaon thl~ [PA hal decided to

8ppli~hon deadlines including. Three lenerally ~ ~s~nsJble for
to~s (<I~.~ ~pu]atton): one ~e ~it epphcation. ~nder e~Jst~is part of ~e Ajency’s ~cent emphasis
medium munlcipeh(y: one ]J~e ~ulotions at 1 122.21(b). w~non pollution prevenuon. Studies such aj
munictpahty: one eJency associated facJhty m owned b~ one ~ butNU~ indicate thJt it is much more cost
with ~ Ja~e m~ic@aJtty: ~ee 8sencies operated by lnother, then it is ~e dut~effective to develop me~l~el to p~vent
Isloclited counties: ~ree saencJe~ of the operator to *pply for ~eor ~duce ~lJutento in sto~ water
aseoczated with S~les: ~o mdut~es; Due to the temporo~ nature ofdunnj new development than it Jl to five indul~al llS~il{10,l; I~ o~e �onst~ctwn lctivlliel. EPACo~ect the~ problems later on. Many of
private o~anizetJon representing that the o~retor il the moll¯ ese prevention end �on~o] practj~s,
indust~. The �ommenten pnmer;Jy pecan to be ~sponsJbie for bo~ ~honwhich can tees the fo~ of Ired~nj
focused on actual deadlines end end Jan8 te~ best monelementpatterns es well ts other
pe~lttnj lulhorily response time. praceices mciuded on the life. ~A#eners]Jy ~mam in place eher ~e

Applicants for pe~tj to discha~e considers the te~ "operator" tocnnat~ction Ichvitiel ere �ompleted.
o~o~ waist into ~e waters of ~e ¯ 8eneral contractor, who would0. ~if App/ic~f/on ~equ;~men~. U,iled Stalel from e �ons~ction site 8enertJ~y be famihar enoujh wi~l~ today’l ~]emlkin/. ~A hal set for~
would no~al]y ~ requi~d to submit l~te to p~pare ~e application ~ todistract ~Jl IppJicitton ~qui~ments
pewits m ~e 8ime I:me hams es new ensure that ~e Sill would ~ ~for these �onst~ction 8clJv~tJel. el
lOurCel end new dischi~ea. Thil �omp)iance with the pe~itJ l~.2~(c)[])(ii), to ~ uoed where ~iemikJnj ~quirel pe~t tpphcltions requt~mentl. ~ner,] ~n~l~o~.~enerel pewits to be developed and
from Iuch laurel ~o ~ submitted el msny ctJ~l, wJJl often ~ on ISleP~muJlited by ~A ere mipplicJble, least 1~ da~ p~or to the date on which ~ordl~ltl~j Ihe o~rilio~ lmO~Such flcJJities w~J] be requ red to the dJJchl~e ij to �adence Fo~ her staff and *ny Iubconlrl¢to~.p~vJde e mop Jnd~catZn8 the site’s �o--enters I~ed w~th ~e Ipphcttion F~thermore. ~e operetort~nerellocation and the name of the rece~vinj
deadline of 1~ dtyj prior to �on~actor would be much mo~ femJ]idrwtter and e na~a~sve description of:
�o~encement of dJlcht~e. ~ree with �onst~ctwn site operehonl¯ ~e filial of ~e coat,orion

Ictivi~: �ommenterl felt it would be difficult to the o~er and ohould be involved
lpply 1~ days prior to when ~e lJte p)a~ng from ttl ~Jtil] labial.¯ The total m~J of the site and ~e
deachm~e w8j to ~8m. ~ee JpphcetJon ~qui~ments in t~jy’ll~l o~ ~e life that is expected to
�ommenters ~�ommended Iho~en~ mrs desired Is p~vide ~exibi]i~~de~o excevttton d~ ~e ida o~ ~e ~e [~me ~nod to ~ dayo. N~e~uspe~st: developml commie to reduce ~lJutan~
other �ommente~ were ~ncemed ove~ in oto~ water dil~m~es ~m¯ ~opoled me/l~el. ~�]udinl ~lt
de)lyl d~n8 ~e pe~Jtti~ ou~o~ty’l �oat,orion lite8. A lilm~cl~tmanagement practices. Is �ontrol ~vsew of the pe~1t appl~tion. ~e to thlj tl ~e ale of State and I~1po]Jutent8 tn Jto~ water dJacho~e8
�o~ente~ ~queoled ~at 8 mtx~m~ muthontieo in control of ~nJ~ctiond~ ~nl~ct]on. Jnc]udmg ~
~oponse time ~ let ~ ~e ~gu]etlon. Jto~ wirer dJacha~es. S~ty-~edes~ptJon of apphcable Federal
Su~eJted msx~m~ ~Jponoe braes �ommentate addressed ~e queluon of~quirements tad Stets or Jocll e~lion
we~ ~ end ~ dayl. whet ~e ~]e o~ St~te ladlad ledzment �ontrol ~qul~mentl;

~ response to these �o--eats. ~A 8u~o~tJel sho~d be. ~bJl Of" ~sed measles to �on~o] hat chmnaed ~e application deadime for �ommentate ouppo~ed Iocol Iove~entpollutants in IIO~ water dJ~che~eo conJ~ctlon pe~tl ~m i1 least 1~
control of �ozJlt~ct)on d~scha~es~et ~]J oc~ after �onJ~ct~on ~aye prior to dJscht~e to ~t lease ~ thst quel~ed Stale pro8rJm~ Jho~dopere~onJ hove been completed.

~ay, prior to ~e dale when conlt~�~oo Iltll~y Feder8) ~;mremenl8.including ~ delcmption of IpphcabJe JJ Is commence. ~jj chJn~e ~ectJ
Many �ommenterl ~pre~ent~State or J~aJ ~qm~mentl. and

~A’o reco~Hion of ~e notre of m~iclpshttel. SIIIII. lad iodul~, fell" ~ estimate of ~e ~nof~ coe~cient �onJ~ctton operations m ~at
~at local Sovemment lhould hove full(frlchon of flail r*t~alJ ~lt wiJJ Ippeir

developers/builders may not be ,w8~ con[rot o~er �ons~rticn llO~ water
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separate atom sewere solely throulh
activities, the presence of ~]ictt requirements end issue permits fortredluonal end.oGplpe treatment end �ormechonj. ~nd the ratio of the storm

diech¯J~es from three cJo~,~ o4rintended for F.P& and NPD£S Stalel to water dtlchar~e to receiv~8 water flow. municipal separate stormdevelop permit requirements that w~re
In e~aclin8 section 40.5 of the WQ~. systems. The CWA requires th~tmuch broader in nalu~ than Con~’~ss recoJau¯ed that permsl

permits be issued for discharleIrequirements which are tJ’¯dition¯lly requirements for mumcipei separate J~rje mu~dcipel ~eparele alarm esqverfarad in NPDF..5 permits for ifldusme~ ¯tort sewer systems shou/d be
systems (systems Nrvi~ ¯ popalatloapr~.A.81 dMchar/es or PaTti. The

developed m a flexible manner to allow of more than ~50.000) by M Into’r thuiqisiabve I~story rod,ceres, m~nicipa~ ¯its-specific pero~l �ond~bons to reflect¯ tort sewer system "’permits will not the wide r~e of aspects thai cen be February 4. 1~1. Permit~ fro,
from medium municipal separate stormnecessarily be I~ke industr:ai dischifTe associated with then chschar~el. The
sewer ¯ysten~ (¯y~teml ~ ¯perout~. Often. on end-of-the.pipe Jeetalstiv¯ k;story occompenyLr~ the

.treatment teen¯sissy is SOl appropriate provision expiated that "(p}erout~ for popu/at~on of more than 100.000. bet
lot this type of dlschar/e." (Vol. 132 discharges f~om municipal separate then 2.q0.0C0) must be immd
Come. Rec. $1642.5 |daily ed. Oct. 18. ¯tormwtter systems ¯ ¯ ¯ must mdude .Jr.ebruiry 4, 10~. Altar Octobey 1.1882,.
l~ee)J. ¯ requ-’tment to effectively prohibit me reqotrements of oactkm¯ ~01 end

of the CW^ tm restored fo~ eU otherA shLft towards comprehensive storm non.atormwater Ci,lcharjes utto storm �~Jlc~8~el f~om municipalwater quality management proerams to sewers and �ontroi~ to re’duce thereduce the di¯charJe of pollutants h’om dischar/e of poUutants is the maximum ¯tort ~ewere.
muni,-,paJ Np¯rele storm sewer systems extent practicable. ¯ * ¯ These The phorittes established in eke Act

ore based on the size of theis ¯ppropnal¯ for a number of reliant. �onu’ols may be different in different
esrved by the system. MunicipalFirlt. discharles from municipal storm permits. All types of controls hated m
operators of these systems are 8earn, Sill,sewers ere hilhly intermittent, end are subsection {(p)(3)(C}| are not required to
thouiht to be more capable of lnJtiaUn8usually ch¯recler~aed by very hash flows be im.orporeled rots each permit" Wol.
storm water problems andaccusal over reJalively Ihort time 132 Con8 Rec. )’U0576 (daily ed. October
~rom mu.,~cipel separate storm seaintervals. For this reason, municipal 15, 108~) Conference ReportS. Consistent
servinl lar/er populations are thoueht tostorm sewer systems ¯re usually with the intent of Co¯stets. this rule sets
present I hilher potential fordesilned with an extremely hieh number out permit application requirements that
�ant¯burial to adverse water qualityof .outS¯lie with,n ¯ liven memcipelity to Ire sufficiently flexible to allow the
impacts. NUP.P and olher studies bevereauce potential floods8 Tradltionll development of site-specific

end-of.pipe controls are l~msted by the �o¯die,one. vet:feed thai th~ event seen
concentrationmaterials marl¯assent problems that Several �omma¯tars affreed with this of pollutants in turn

ante with htsh volume, inten~,ttent Ipproach. One municip¯hty r~off from reside¯tie} and �ommem.J~l
flows occtu~sfll at i l¯r/e number of recommended that there be a* much areas remains relatively constant ham
outsells. Second, the nature and extent flexibility as possible so that the one area to another, indicebn| that
of pollutants in ditch¯tees from permittin~ authority can work with each pollutant loads from re’ban nmofr
municipal systems will depend on the municipality in developins mesn~n~fu ;u’on¢ly depend on the total area end

~pervtousness of day¯loped land.¯ ctJviues occu,-nn$ on the lands which ions-term 8oalt with plans for smproving
contribute tunaS7 to the system, storm water quslsty. This carats¯tar which in turu is related to population.
Mu,’ucipal separate storm sewers tend to noted that too many specific red,lesions The term "municipal separate storm
"~’sch¯Jle rtmof( ckained from lands that apply nationwide do not take mrs sewer system" ts not defined by the Act.
used for 8 wide variety of activities, consideration the climatic and By not dsf’u~n8 the term. ConFess
Given the mate¯el man¯lament |overnmental differences within the trended to provide F.,oA diet, ration to
problems associated with end.of-pipe Settee. F.P^ ¯~rees LSat is much define the 8cope of municipal system
controls, man¯sement proerems that 8re flexibility ¯s possible should be �ontestant with the objectives of
du’ected ¯t pollutant so~ces are often incorporated into the proeram. However. deveJopin~ late-specific manaeement
more practical then relyin8 solely on flexibility should not be built into the prod¯ms m NPD[,S permits. EPA
end-of-pipe controls, prols"am to such an extent that all �onsidered hvo key t.sces in dermin~

In past rulemalunls’ much of the

mumcJpalmes do not face essentially the scope of municipal separate ¯tort
exoticism of the concept of aubiec~lnj the same responsibilities and sewer system: (1) What is ¯

commitment for schievins the 8oats of definition of the term "system." end (1)dlsch¯~es from municipal separate
the CW^. EPA believes that these final how to determine the number of peoplostorm sewers to the NPD£S permit
re~lation~ build in substantial "served" by ¯ storm sewer system. EPAprosram focused on the perception that
flexibility m desij, nifl8 proersms that found these two issues to bethe rt|id reeulato~ proeram applied to
meet ps~culsr needs, without ~t,errw~ed. Different approaches toindustr:a| process waters and effluent8
abandonin8 ¯ oationaiJy consistent assign| the scope of a system Illow~dfrom publicly owned t~stmeot works
structure desired to crests storm water for 8rester or loller certainty inwas not 8ppropnale for the site.apeciGc
control prolrams, determine8 the Populabon served by thenatu,"e of the so~ces which ere

rosl)oflltbJe for the dsschar/e of 4. Lares and Medium Municipal Storm system.
pollutants from mumcipal liars sewers. Sewer Systems In the December ~. 1M8, Propo~L

F~A described seven opbons forThe water quality impacts of
Duels8 the 1087 ~authonaation of the defining8 "’municipal separate stormdisc-harlot f~m munic,p-I separate

CWA. Confess estebhshed a sewer system." ~,1 developi.,18 thesestorm sewer systems depend on o wide
framework/or F~A to tmpien~nt j opt~o~ the E.uA considered:re¯So of factors mcJud:n~ The
permit prod’am for mU/liClpil 8eparate * The mter-iu,":sdJction complexitiesmaB:~itude and durst:on of rsu’Jsll storm sewers end estabhsh.m,8 phased alsoclated with mu~’umpel 8overomenta;events, the t~rne period between eve¯el,
deadhnes for its I~plementauon "/’he ¯ The fact that many municipal stormd IOii �ofldiUon8. Lhe froctmn of Jsfld thit
amended CWA estabhlhes pnonhes for water mane|ernest pro~’eat~ baysit ~mp~r’vmuo to rain JaiL land use
F..~A to develop permit spphcation

traditionally/sound on water quantity
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concerns, and beve not evaluated water defoe munlctpe| systems on a development of the program on a
quality Impacts of system discha~es or ~eoprophic basis. Under Options 4, g. 6, watershed basis, and tncorporele
developed mellUrsl to reduce 7 and $ all mumicJpel separate storm elements of exJsti~ pro~rems and
pollut~,nts in such discharges; ~ewem w~thm the specified 8en~rephic frameworks and re~ional di~emncos in

¯Tba advnotages of developin~ area wo~.d be pen of the mmucipel climate. Ifeogrephy. and pofitical
system.wide storm water m~emenl e~,etom, rejardiess of which municipal institutinqe" 13) permJttees must have
Jm~rams for municipal systems: entity owns or operates the storm sewer, Jepl auth¢.’it,y and control over lend

¯ The 8enpaphic basis necessary for SPA did not4)topese to derma the scope use: (4) cbschgr8es f~om Stets hl|hweys.
plin~sm~ of comprehensive mine|smear of s municipal 8operate storm sewer identified as s oi~nt source of
pros’rams to reduce poliutgnts in system La anjineerin/terms because of noon end pollutant8, should be
d~schtrges from mu~cipel separate practical problems determJmn8 the Uscluded Us the Im~rgm end ¢~mbined
storm sewers to the maximum extent boundaries of and the popuJgtions Us same mgnner with one or more of the
practicable: or~’ad by "systems" defined in such e other op|Jonl: (S) Iba dermfiion should

¯ "/’he 8enj~ephi¢ basis necessgry to manner. Us addition 8~ engineering oddness bow the bsclusJon ofprovide fiexiJ~Jtty to target �onu’ols on 8ppmgch based on physical inter~hlled discharges thto the
8mas where water quality impacts UstoJ~’.onnKtions of storm sewer pipes municipal seperete atom sewer system
nseociated w~th discbarjes from by itself doe8 not provide ¯ retiorml ~re timed, decided upon. debit with. etc.:municipal systems 8re the 8~gtest and basis for developing a storm water (6) any nppmsch must address theto provide an opportunity to develop proshtem to improve water quality where major see’cos of poJJutgnts: (7)
cost effective controls; ¯ I~rle number of individual storm development of �o-permitiee¯The need to establish a reasonable water cotohments are found within a management plans must be �oordinatednumber of permits for m.~nicipel ~ygtanu ~unlcipelity. or developed on a regions! basis end USdurra/the initial phases of prepare in the December ?, 10e8, pmpnsal, the same time frame=-fralmented ordevelopment that will provide an EPA favored those options that relied balkenise6 programs must be ovoJded:adequate basis for ¯ storm water qugiity pnma~l¥ on the mu~cipet entity which (8) mb.nic~a~itie8 should be regulated Bemonajement program for over 13,000 owns or operates or otherwise has equ~Gebl~4s possible; (9) flood �on~Jm~nirJpelibes after the October 1, 1992 lunsdsction over storm sewers. These distr~cLs should be addressed el ageneral prohibition on storm water options were preferred barJuse it was el.stem or pa~ of a system: (10) thej~ermits expires: and anticipated that the administrative defmmon must conform to the Jells¯ Con/~ssional ~tent le allow the complexities of developing the permit requirements of the Clean Waterde’v~)opment of juIhsdJctJon,.wide, pro~’ems would be reduced by and |11) the dehnition should limit the�omprehensive itorm water decreasing the number of affected number of �o-pemittees 8s much msmanagement programs with priohties munic~pel entities. However, most possible.8~ven to the most heavily poPUlated �ommenters were not sat:ailed that such ~.~[~nitiono~’/o~eondmed,~umareas of ~e country, an approach would redure mun~po/ae~orole aton1~ leW~rl.v~l#m.a. Overv;e,. o~)~ropo#ed Options and administrettve burdens or complexities. A combination of ths options outlined UsCommen~s. The December ?. 108~. The d~vereity of arguments and the loe~ proposal would address most ofproposal requested comment on seven retwhlles offered m comments
options for deflate8 large and medium Justtfyms the selection of pe~ticulgr these �oncerns, while achievinj a
municipal separate storm sewer system, option, or �ombmaUons thereof, were realistic end environmentally beneficial
With the addition of ¯ watershed-based 8enerelly a f~nct~on of |eogreph:¢. storm woter program Acco~ingly. SPA
approach 8u~ested hy ca.’lain cJtmJtir, end institutional d~ffer,~nces has adopted the followin8 definition of
�ommentate, e~ght options or 8ro~md the country. As such, there was large and medium municipal seperete
approaches were addressed by the over little substantive agreement with how storm sewer systems. LArge and medium
2~o �ommenters on thJ8 issue~ Option this program should be implemented as separate storm sewer systems 8re
1-.,4yet�ms ov~ed or operated by far as definsng large and mad.urn municipal separate storm sewers that:
Usco~orated pieces ausmented by municipal separate storm sewer el) Are IocJted in an incorporated
Ustegrated d~scherges: Option 2~ 8ylteml. Of all the options. Option I place with i Popu!ation of I(X),000 or
s~,’stems ow~ed or operated hy |enerally received the most favorable more or 250.00G or more as determined
Uscorporeted pieces augmented with comment, However, the overwhelming by the latest Decennigl Census by the
li~l’lifiCInt other mm’,cipsl d~scberges: ~tio~ty of comments suJgested Bm’eau o! Census (see appendices F and
Option 3-4ystemt owned or operated different options or other alternatives. G of pert 1Z2 for a list of these places
by �o~’~ties: Option 4~4),llem8 owned J’Javing reviewed the comments 81 based off the 1980 Consul):
and operated by States or State length. £PA is �onvinced that the (is) Are located within countZti hevinj
deperu~ents of transportation: Option defmition of municipal separate storm ar~e. that are designated is u~banized
6--systems ~vithin the boundaries of on sewers should possess elements of areas by latest decennial Bursas of
t~�o~oreted place: Option 6-.-systems aeverel of the options enumerated above Consul estimates and where the
within the boundaries of co~mtiti~ and a mechanism that enables States or )~opulation of such 8reli exceeds
Option 7-4.Yslems in census desi~laled J~PA Regions Is define s system that leX).(Y.O, afie~ the population in the
urbanized aress~ and Option 8~4ystems best suits their venous political and incorporated pisces, townships or towns
denned by watershed boundaries. |eographicll cond~tionL within such counties is ex~uded (see

~neralty. these optJOllS can be The following comments were the 8ppendJces H and I for a Jisltn| of these
I~tJli~ed into two categories, The first most pal-Vii}re, end represent thane �ounties based on the 1H0 censusl
Catesory of opt)one Options 1.2 and 3. issues and concerns of 8restest (race,orated p~ices, town8, and
define municipal systems in terms of the importance to the publ~c~ (1) The townships wJ:h~n these counties are
municipal entxty which owns or operates approach chosen initially must be excluded from permit applicetion
storm sewers within mungo:pal resl,st,c end ichJevable req~:rements unless they fall under
bounda~e* of the reqmsite population odmin:strst;veiy; (2) the definit:on must paragraph (~) or are des~|neled unde:
The aecon’~ �’~le~or~ of options would be fleaible enough Io accommodsxe peragrsph [,.]), or |.i) are owned or
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munlc~pel mopev~te storm zewer system towns end townJhlpe) udllin the ~oun~. Perev¯pha (i) end eli) above will help
servia/over 100~000 people, as munic~pel moperete alarm mowers t~t ~t~olve the p~blenu ¯scoc~ted wilt

Sevorid �ommenlers �oncJuded Ll~t ore tackled m the small incolporeted permJtlees not Isavu~ adequate lendEPA ebo~d be/iex~ble enough to allow place~ townships o~ towns with~ themo �ont~lk the ie|~ 8ulbohly to
h p~rmitlirlJ authority brand d’K~b0~ �OUCheS ere not eutoeu~bcoUy inc~ded implement mtml~ and ~e ovnre~ipto e~tabliab system wide permit~, W~lb on pen of Ihe system, of the �oarsens8. This |oclor wasJiood �~JlTol diatr+�lt ~d/~r �ounties EPA hem focused oa Ihe monbolted by n~nerous
octiq mo �o-permJtteea with the venous uninco~ted areas hlclumo jlef~Jt the pmpozed ol~oeu, Iopeciallyb~of’poraled ~bes within ~ d~elnct ¯pplinltiolll =ll~Ot be ISlhlub~d ~ IovernJl~nta. UIId~ pllllrlphl (i)boundaries. �,a-,reenters expmMed eyeless that mary¯ I p0pllJaUO0 ills (iS). e!1 publi~y owned Illt~mte store)conc~m thai Opt+on I wo-)d not allow then 100,000, unless deman+led. ErA mowers within 6e epp~pr/e municipal
|or ouch flezlbihty, ll~iwd the samson! that f~ the mowers bco~darie~ will he darted il Perl o/lieAJTumonts Ihel were advanced by in incoqx~ted planes within such munk:ipel silos. In may ~mos. 8�ommentepe in support of p~peaed counties ware included aa port Of the number of municipal egerlto~ dOption I are I~lually epplir, abJe to system for that �ount, there w~dd be storm mowem u~dl be mpun~bJe fe~paragraph (i). above. Like proposed the polenUel for syateml ~ ¯ dischetles h’om theze syallml+ ~ aOption 1. !he approach outhned 8hove populal~e Jess thus ~ to be lumber of �o-pe~mittee~ mayIll’lets moist cittes. However. it also has improperly eubje~! to jlennit addrosled in the pePl~ll |01’ Ilrezethe advantage of eddrosaing mumcipel I’lquirlmentL ErA ea+’ees with the diechsJ1~s, I~oldtN anted willmoparate storm mower systems which �~mmenL ascap! 1.58t [PA I~Oerve8 the Ihe ability to co~l~ol pollutant8 thlt eremay be tnlePpelated 1o thole owned by authority to cJeml~¯te mowers in small ©on!ributed f~xn/nlerv~latedthe city. a benefit reco87~ized by one incorporated pi~cos H perl of the will be n~inimized. Sl~te highways mrmunic~peGty that endorsed the molection system subject to pemUtbnj. I~usnt to flood control dis~cta, which may haveof propomod Option $. ’l’his will -los give paragraph (iii) of the final debnit+on, no I~nd use authority in Inoorpee~ledthe permlttin8 authority more d)acrehon l~coPporlted Mess within thl 6dentJt~ed Idtiea, will be �o-permitteea will Ikl dtyto establish co-permittee relat+onlhips. �ounties w~li be I~lUired to 61e peh’~it which dolpi poiaeJs land m inllo~!y.PareFsph (ii) of the final definition epplic+lions if the palliation morved by ErA eaviaionl llat permit co~dilionl for¯ leo v~s I 8eolPaphir,81 approach to ~he the municipal zeperate storm mower lleae systems will be w~itlen todefinition of municipal storm sewer system ia 100,000 or more, establish duties that ore �ommenHre!eeystem~ to include municipal storm As one �ommentey noted, the �ounties with the legal author+ties of ¯ co.mowers within w’banized counties. Thus. addressed by lie de£mition will permittee. For example, under ¯ permJLit cJozely resembles Option ~ of the 8eneral|y be areas of htsh 8Yowth with a8 flood control disthct may bepropoasl. The �ountitl ldentil’~ed Jn
paragraph (ii) have, baaed on the 1~ |Powinj !ex bees that can fmence ¯ responsible for the m~iniunanze of
C’.ensuL s popula!ion of 100.000 or mope storm water manoleme~t program, dJ’amage thermals that they

~umeroul �Ounliel enacted by |ul~adiclioll over, wh~le e ~ly is~ urbanized) unincorporaled por~ionl peraa~ph (ii) commented on the responsible for impJemenlin8 s ledimenlof’ !he county. In the uninPorporeled proposal. ~everai of inemo re�coted a end erosion ordmance for conalroctionerase of these ©aunties (or in the 20 preference for Ibe county Iovemmont as sites which relates to d~schaqe8 ISStiles where the ~nlul racoanisel the permiltee. O~ers mdic~led thor dJ’iinile channel. Conluaio~ overminor civil divisions, umnco~orated their county bed the ability to pe~orm ownership of conveyances or 8ysieml,county areas outside of towns l)r
the |unctions of lie pel’l~l applicJflt and it least for the puPi)o~ea of determinin8townships), the county is the pnms~ permJttee. One county bmtllht to F-nA’s whether they require i permit, will belocal government entity, in these cases, attention that the county hid hid plans minimized lines ill �onveyencll will hethe county performs many Of the lime Jot ¯ storm water ul~Jly K~.eduled to be covered. Stmilarly. under psrelh’aph eli),ll£nctions as inco~ora~.ed cities with I m operation ~1 IMg. Several of [he lie affected �ounhes Iz~ expected topopulation of tO0.1X~, and il 8enerally �asabas supposed the use of have the nec~sM~ ie881 lad innd usaexpected to hove the necesaa~ legit watersheds, or f3e~ible agiooal authority to ~mplemenl programs andend land use authority in these Irell Is
Ipprotchel. II [hi i~alil for the controls m unmcorperated, urbanizedbells Is implement ston~ water
defmibon of municipal separate storm Spell beMUlt the coun!y 8ovemmuntmanelement prolPams. I~e to the mower lystema. "I’ll mad+fled deru~t+oo the phmar~ polit~ll or Ioveminl enltlyurbanized nature of their population,
should zet+s~ these �onoema. in these 8eOlPephic~dischaPles f~om the muni~pel separate

ErA recoInir.~s that ease of the Many commenlers b, om 811 levels ofstorm sewers in these counties will have
counbel 8ddTl|led by today’s ode have. Stele end Snell government expellzedmany aimilal’+tiel Is dilchlrJel ll"OlP,
bl add+lion to arias with nilh conchs Iboul canto, sills8 poUutlntlmunicipal lylteml in Incorporated

~th a population of 100.131~ or mope. unincorl)Oreled lu’ba~zed populll~Ol)l, lrom Still hilhWlyl. Parel~ephJ (i) I~d
AddPtll~")8 the+e co~nties i~ this epees that ape essentially n-el or (it) will result in dJIC~l+l from

uninhabited and may not be’the subject aspirate ltor~ aeWtl’l Hrvilll St¯toJ’llhion will not adversely affect lmlll
of planned development. While pePs+to h~lJ~ways and other hJlhwlyl thl,oulhmu~ic~peliliel (incorporlted pLa~ee.
I,ued for these mun+r~pel systems w~ liars sewers that ere Is�lied within
cover mu:~cipel lyltam d~lchallel in inco~oreled places will the,1~e It,~ev of c+~v, d+r,~, v~n~ ,mu un|ncorporeted portionl of ~he county. It appropriate popUJlliOo Or hil~wlyl in

llniTe+ 0+’,7 let+ Oldie ~’llh ¯ il,q~.tjt~lql r,,~P~ plane and oth~r componentl of the �ounbea l>e~l mcluded Ii pl~l o/the

Ij’ m per Knl i be lv+~ed muniClpll Nplrlle iIorm mowepe included Plrllrlph (iv) i IlCilillll
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the submission of a permit application    (Option ~) would result in lyslams
political institutions. Some States werefor storm sewers operated as part of an

which did all �on’espond to
particularly expressive regarding thisentire Stets hi|hwey system. Pera|r*ph Jurisdictions the! am in a position to
�oncern One State maintained thai(iv) would allow on entire system in a

implement a storm water pro~-ame,
infexible program could totally disruptseo~aph,r.~l r~ion under the p~u’view

Thus. EPA h;s modified Option ? and
on/sial State efforts. Other �ommanter~of a S~ta agency (such a| I State

combined it with Op~on e to �:~ate
ur/ed that the regnletion eflcotua|eDepartment of Transportation) to be

P~rograph (ill above.deeegnalod, where all the Permit
P~’e~’eph |lli) incorporate| a establiah,~ent of ru/ional elorm water

euthorJt|es or other mec~nisme thatappl,�~tion requu’emente and
designation 8uthohly such h~t

ran deal w~th |tonn water quality onrequirements established under
mun:cipelities that own or operate watershed basis. One Slate proposedJ 122-28(a)(tii)(C) �4fl be ¯eL
discherses h’om ~eparsie storm Nwere

dennis/the monJcJpoJ eeparota stormParaFephs (i) and (ti) can effectively systaml other than those described indeal with many of the major sources of sewer system to include ,ql municipalpsragra ph (i) or (fi) may be designated    eeperota storm ~ewor8 within a corepollutants. One municipality noted thit by the Director as pert of the I-Tie or
Jflcoqsoroted pitt¯ of 100.O00 or more.Option $ (par*lroph (l)) wo-ld require me~um municipal separate storm Nwer
end aU eurroundin8 incorporated placesaU syalama in the incorporated

system due to the interr~labonchip within the State dermed watershed. Oneboundaries to obtain Permits and between the other chscharjes of the
of the State water districts advised thatInstitute control meeeuros. Tether than

designated storm sewer and the the regulatton~ should be flexible|uet the few owned Or Operated by
discharges from the Jarls or medium

onoush to allow regional water quslit7
IncoqxJr*tod c~ties. Another

municipal separate storm sewers. In
boards to apply the relulstionsmunicipality noted thai this approach mak~ this determination the phye|cal
8eo~’ephically. One national associationcould deal with many of the regional

intercoonecbons between the munic~j~] expressed concern that exisUnlvahations in sources of pollution, ldany separate storm ~wers. the locution of
inatitu!ional arranjements for ~ood�o¯masters. includin/environmental

d~schar~el from the desiSt¯ted
control and dreinage~would be 18norecLSToups. believed that proposed Option :3

municipal separate storm ~ewer relative
while another warned ajlinlt foatarin8

(systems owned or operated by
to discharles from |aria or medium

a Proliferation of inconsistentcounties). Option 6 (systems w~thin the
municipal separate storm sewers, the

patchwork programs based onbounda~es of countiel), and Option 7
qumnti~ and nature of pollutants        definitions and lunsdictions which bear(system in ~bmnieed a~al~ were load
d~scharged to waters of the Umtad no relationship to water quality.apprcaches because more sources of
St¯tel, the oaturo of the receiving

F..P~ is convinced thgt the mechanismpollution wo~d be addressed, it was
water¯, or other relevant factors mgy be

described in paragraph (iv) providesalso maintained that Options 3.0 and 7
considered.

means whereby the mechanisms and¢o,,~d incorporate wate~hed planning
Comments indicated that the concepts identified above can bewhich, in the view of some conunenten,

designation authority e: proposed and
uti]ized or cr*eted in

1~ the ordy ef’fecbve way to add~ss
delcnbed above should be retained.

�~rcumstances. In addition. J ~22.~(f~(4)
poUutants in storm water.

One State noted that this appronch lives provides a means for State or localConunentars noted that addressin|
the most fexibiJi~ in ¯akin/the case. 8overru~ent agencies to petition thecounUes and u~bonizod area8 wo,,~d
by-case delignations, while ells

Director for the designation of relionelfocus attention on developing trail
de|*neatin/in a~rficient detail whet authorities responsible for a porticos ofwhich wuuJd otherwise be left out in the
chteria are used to make the

the storm water program. For example,in;till phases of permittan8 One
dstenr~etiun. Thil �ommenler was

~ome States or counties may currently�o¯¯enter noted that molt new
concerned about being able to reJ’ulate

or in the nest future have regional Itormdevelopment in |ar/e urbanized trill
many of the interrelated dJscharsel from

water men¯lament authorities that haveoccun outside of core cities
counbes lun~undtn/u~�orpor*ted(incorporated cities with a population of
cities, the abihty to apply for permits under

today’s rule and carry out the terms of100.(X~0 or more). Newly developing
Par*graph (iv) of the fn8) defnition the permit. Some of these authoritiesITems provide opportunities for :nstaJJu~

e~|ows the Permit0nl authority, upon may encompass within their jurisdictionpollutant conU’ole cost effectively, ~PA
petition. Is designate as m medium or

Ja~le or medium municipal separatee~ees with these conunents and hotel
liras music,pal separate storm sewer storm sewer |ysteml as darned inthat paragraph (it] addresses e
eysten~, munJCipal separate Jtorm

today’s rule. F.PA wishes to eacou~jesignificant number of counties with
sew¯re located within the bound¯nee of such entities to assume the roleh~’dy developed or developinj areal,
a region defined by a storm water

permittee under today’,, rule. ThatHowever. £p^ is convinced that
¯abaSement regional auinohty bused

purpose of psra|r*ph (iv). Suchaddreseir~ all �ounties or u;’banised on m )unsd~ctional. watershed, or other
authorities may petition the Du’tctor to8roam in the initial phases of the storm

appropriate basis that includes one or
assume such a role.water program is ill-advised,

snore of the systems described m
J~dany �o¯¯enters expressed the viewCom.¯enters noted thee lose counties

psr*graphl (i). (ii). liii), thor munJczpml man¯lament plans musthave ¯appropriate or nonexistent
Par*sraph (iv) was added to the final be coordinated or developed amos/co.govenunental structures, and thl! a

de~n,tion8 to respond to a variety of permittees on a rejJonsl basis and in theProl:~’sm that addresled all �o,;"~tiej in
,concerns of co¯¯enters. One of the

seme |imefr*me. Par*graphs (i). (iit) andthe counU~, with a popuiation of’ IO0.(XX)
prime concerns o! �o¯¯enters was that

(iv) would bnng in ell appropnateor more would be unman¯feeble,
the def;~inon of large and medium

municipal ent~t,ee with )uriad,ction overbecause too many mu.~icipa~ ent,t,es
sun,tips[ separate *to~rn sewer lylleml

a spec,~ed geographical Ir*l in thenationwide would be involved in the
must be flex,ble enough to

same lamer’rome Several �o¯menial,8.Prcgram ,nit,slay. Com.¯enters adv’~led
accommodate: Pro~r*m, on a watershed

Includ,nj one State. noted proposedthal detains municipal Slurs ~wer
bej~J, ex,stjnl Jtorm water programs

Opt,on ! would lead to frsjmenled, ill.syltems solely in ten’no of’ the
and h’smeworkj and rel,,ona]

�oordtnated prolr*ml. Par*iT*phiboundaries of’ census urbanized areal
dJfi’erences in �~,mate. leo~aph)’, and

(its.). and (,v) do not suffer this cL"awback
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§- Charac.lerLtalion of D:acha~eo means for trockin~ down Uiict! the informalion from the field ~r.roen In.
The charecteriutioo plan and dela connections end improper disposal. I~rt I of the application will be used

collection reqmred in today’s rule ms As discussed in Ireater del~il in alanI w~th other Information. sur.JI~eclioo VI.H.Y.b of today’s Iweomble, the ego of developmenl end defoe ofelements of Pan-one and Perl.two of the
£PA Is pmpoeir~ to require thai lnduslri¯l ectivily in the drsina|emunicipal permit application is
municipal applicants submit ¯

M ldentif~ areas or auU’ells which are¯ompnsed of several major �omponenls:
compreben~ive plan to devulop I¯ A screams! analysis to provide appropri¯ta tarlet~ for menelement

information to develop ¯ prestos |or Proem Io delecl end oontml UJictt
�onnectior~ end illegal dumptn/. ~n pr~’raml nod lor inveelil¯lions dir~ted

detecting end �ontrolimg ilhcJt
order ta develop ¯ppropriate priorities at Klentifyin~ end cm~ollinI non.storm

¯ onnecbnn~ end die|el dumpu~ to the
for these prairies, epp]icaola ~hall waler diKhar/t~ Is eeperole ¯term

municipal separate storm sewer system:
submit the results o| ¯ K~l~inI

lowers dm’~l the term of the PormiL
¯ ~iti¯l quantitative data to allow the an¯lysis to be performed oo major In the Decomber Y. IlM. proposaL

development of a representative o¯tralis or "fie|d acreeninI points" In the ~-=A IWOl~Wed a ~ pha~e of the~amplml program to be incoq~oretod ¯s systems to detect the pre¯enco of ~l"�~t I~eeninl an¯lysis ~quirinl that wet.a permit cood~tion: hookups end lilelal dumpinj The weather end dry-weather ~emples be
¯ System-wide estimates of annual results of the screening u,,.lysis, collecled and onalyxed in accordel~epollutant load,haS and the mean refer~ed to us the field ~ would be with analytical methods approved underconcentralion of pollutants in alarm reposed in p~rt I of the pe~it 40 CFR part IM h’om de|i~tod ~lJorweler discharges, and a schedule to application, outfe"s for e laeler set of pollutantsprovide estimates durini the term of the Under the requirement~ for a field identified w~th iilici! connections.permit |or each rosier ouffa]l of the screen, the applicant or �04ppl~cants Commeflls essentially viewed this~eacoflal pollutant Joodings and the will submit a description of proposal Is too ambitious for the permitevent mean concentr¯tion of pollut¯nts observations of dry weather discharges application. One �ommenterIn atonn water dJacharles: and from major outfeJls or "field m:roenin8 recommended that this procedure could¯A~ identihcation of receiving points" identified in pert I of the belt be eccomplishad durinI the term ofw¯ter~ with known water qualit). 8pl~lication. At a minimum, the field the permit. Some comments maintainedImpacts escociated with storm waist screen would include 8 dea~iption of that the collection of 8naJylica] compassdischarges, visual observations made durra8 e dry 8s ¯ follow up to an initial field K~en

Several �ommente~ noted the weather period. If any flow b observed tnalylil we,, not the most �osl4ffectJve,importance of developing and tsrleting dunnfj ¯ dry weather period. Iwo 8rob practicable or efhcient method for
manege*meat proFrams based on samples will be collected du,"ml a 24 pinpointin| illicit connections.d~scharge characterization data and hour pehod with e minimum period of

recognizes that ~everel municipalmonitoring Numerous other �ommenter~ four hour~ between samples. For 111 ¯ programs to detecl end control illicll ’stressed the importance of a program to such s¯mples, e desc~ptJon of the color,
connections end other non-storm wetaridentify and eliminate illicit connections odor, turbidity, the presence of an oil dischaQes have been successfullyand improper disposal. F..PA agrees that sheen or surface scum as well 8s any developed and implemented without thedischarge characterizatmn is an other relevant obeervation ~t~erdin8 the use of extensive analytical sampling (forimportant component of dave)aping potential presence of non-~torm water example, programs in Fort Worth, TXmanagement programs. Most of the d,scha~ea or illegal dumpin~ would be and Washtenaw County. Ida). Afterdischarge charscter,zstJon components provided. ~n addition, the applicant
|dentif),in| end analyze| the commenlsof the manic,pal ¯ppl:calion procedure should provide the results of 8 field
on this aspect of the proposal EPA halhave been retained as proposed screen wi~ich includes on.site eitimates w~lhdrewfl this dement of the proposalHowever some changes sad of pH. torsi chlonne, total �oppe~’. total
from today’s rule. EPA behaves that ¯�iarihcations have been made. sad phenol, deter~ents (or surfacants] alor~
follow-up phase to the initial fieldthese are noted below, with a description of the flow. E~A is
sc."ee~lin| is more appropriate dunna. $¢reen/e~ o~o]).$~ ~or/i/,’~l not requiring analytical methods
term of the permit. Thus. F.PA hasd;scho/~es [port ! o.f~pphcot~or) itl~cit approved under 40 CFR per~ 1M be used
dropped the field screenin/requirementexclusively in the field screen. Rather.    proposed for Part 2 of the application.discharges (non.storm water discharges

the use of mexpensive field ~mplin/without t NP]:)ES permi;), and diego1
techniques such as the use of b. Rep~esenLotive doto fPo~ 2dumpin# to municipal separate storm
�oJormetric detection methods is opphcotion). The NURP study showedsewer systems occur in a re]atJve]y
anticipated. Where the field ea’een does thai pollutant �oncenlrilions in urbanhaphazard manner. Due to the
not involve enalybcal methods runoff can exhibit signihcant variation.unpred)ctabi!~t), of such dtscharges,
approved ¯odor 40 CF’R part 13~. the Pollulant concentrations in suchtoday’s permit applications require s
applicant it required to provide s disc.boris! vary during storm events endfield anaJy,Js for the development of
description of the method u~d which from storm event to storm event. Givenpr~ontJes for detectmg end �ontroJJ~
includes the name of the minut’acturer the �omplex. tenable nature of stormsuch d~scharges. A ~eld 8creenm~
of the tees method, includ,n| the ranis water discharges from municipalapproach w~Ji provide ¯ means of
and accuracy of the test. Appropriate systems. EPA fsvor~ s permit schemedetectm8 h~ah levels cf polJutsnto in do,
field techniques for ¯ held screen of do, where the �ollection of representativeweather ~owa. which jo one indicator el’
weather d~acher~ej are discussed in data is primarily a task thai will bel|]~c~t �onnect,on~ Results of a held lest
~..PA guidance for sun:caps] storm w¯ler accomplished through monitoringo]’ ~uch d~lcha,’Te, w~fl provide |urlhe~"
�l~schsrge permit applications, proarem~ durra8 thr term of the permit.ini’ormat;on shoo! the ns~.re of the

It should be �ler,~’~ed lhst data from Permit Wrilell have thedischarge to determmed’ further
the held screen as lenera]l~ not flexibihty to develop mommr~ngmvel:,gat~on II Warranted V~lua~
"ppropnete for �omprehensive requirements that more accuratelysheet’,alma of dry weather f]ow~ has evalusl]on of water �~u=]~ty ~mpects. or reflect Ihe Irue nature o~ h~|hly variablebeen sho~n ~o be one Ihe runs" effechve
est~mat n| po])utan! |oad~nas. Rather. and �omplex
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Today’s rule provides for an I~il~el types of pollutants: I rein event after, from Ja~cb used for msiclentiaLassessment of the quaJ,ty of di~charles dry spell of sc.verel months will not be
�ommercial ~nd liSh! todusl.-hllImm municipal |eparete storm sewerl rePresentabve when �ompa~d to ruin
.=ctiviUen. The NUKP prolrombaaed primarily on eouecu adenine=ties events or.me.inS cJo~er tolether, due to ,ee~q for eid~entoe e~d dmuJs. II.eaull~measure5 ~sd existing mformeUoa the bald up of constituents: one ~z~ole Ior ~even olbor or~nJc lUStilyreceived in the permit application. ’This may reflec~ ~or~ term effects inch el pollutants ware eel oenMde~d validIn[ormehon will be used to begin to improper despots] rethe.r then ion/term
due to cd~nsee in. ee eoast~lnt~ e8 tealcharecte~se system discheiTes. The s’flKts: end thlt rein events are methed~. Seventy.am, an IWierityanalysis developed under this epgroach 8enerally too rulable to rely on the pollutant8 were detested th samples Ofwill not rely sole), on 8amplin/data limited samplin/as proposed. Clearly
atone water disclmi’lee from leithcollected durin~ the application process, the data �oUected from sampling storm for rosidentuL commercial mid bsbtbut will else Incarporete existm~ date water dilchirles his a lendency to vet),industries taken dumq die NURP stod3r.bases 8uch as the one developed underI~atty. The morn samplin/that is
_i~_ ,!u.dinl 14_ .U~rS. inic aid Mthe NULLS study. Today’s ruse requires 8~.,ompliahed. the as’eater extent to
pouuinflts. Table M.~ Ibowl Iblthat ~ome quantitative data will be ~’hich this variability may be accounted pollutants which ~ detested�ollected to enssu’e the system for end appropriate maa~ement

checherles can be epprol~etely programs developed. Jesse ten percent of the ~
represented by the various e~istm8 da~l In selectia/the amount of dete Is be samples whi,-k wm eampled
bases end to provide e basis for �ollected durtn/the permit eppGcatJon pr~orit), poUutolt~.
developm8 e monitonn/plan to be procou. F.PA bee attempted to blt~nc~
implemented es ¯ permit condition, the usefulness of this date against the Ta~.! Id-,?..-=Pmole~ POLLUI’aNY8

Today’s rule requires that quantitative economic end IosisticeI �oast.feints in ’ric’rio IN AT L~.b.ST 10%
date be submitted for dtschsrSes f~om actually oGta~ain/iL In some ca~es the
selected 8term events at between | end data obtained wiU support initial

eu11) outfells or field |creenin/points. "rbe Jo~dtn| end �:oncenti’etion estimates
municipality wilt recummend and the obtained usin/various modelin/

~ ,he ~Director wil! then desJsnate the eutfalls tedu~iques, from which appropriate
or held screenin/points as permit con,4,tions can be developed.
representative of the commercial Date obtained may be supplemented awen~o~ ........
roeidenbel end induemal land u.se with ha’abet date caUection de’in8 the ~,,.activities of the cb’ainele ires term of the perm]L �,Is, a�ontnbutin/Is the system, on the basis [,PA believes thee the requirement Ovum,
Of lnJ’ormation race,red in pert I of the thai selected major municipal ou0"alJs or Cases ....
application. The apphcenl wiU be "’r’eld screenJl~ points" be campled for L*se ...... lerequired to collect samples of a storm more than one event wi~ provide N=um._
~becha~3e from three storm evenla verif’iuation thee the chsrectehut~on Of Irene,urn
o~urru.~ one month apart for ee,-h d~sr.h~le is v-~id. Where en on,sial z,~.. _
desi6maeed outfall or held screemn/ eampimj proizam is da~ned for the term ,~a-eeuc:~,oryel~emm~. 80pout. This is a mod|J’lcition Is the ~of th.e permil. ~a.~. pies taken dunn/the ~m~.m~ee~e~ sODecember 7. I~M. proposal wherein nret tow yea.re oJ this period can be used ~--only one of the S to 10 outfelie was to be to verify the 8ppJ~cabon resells. If 8 Lmlao ....
sampled de.in8 t~ree alarm events, and mu~cipality or an i~dueu’y queeLior~ u.ewu, e~we.~. I1the remainmg sampled only once. This the �oncluei,,r~ cLraw’a from the ~ .e~requirement may be modif:ed by the chsracter~lation samples, it may it its ~-- 14Dxrector ~ the type end frequency of discretion choose to pe~orm additional ~ ~euav~re.~
storm events require d~fferent, se.mplin/. 8amplin/to either �om"u’m or cLiepel " Pme~mThe Du’ector may require samples of these ¢oncemo. Phe~m,. i~.emtmm~.~
d~scharle- to be collected du.’m| anew All samples caUected will be analyzed

Ov~,u~e... ,q~reasm~melts or du.,fin/spec,J~ed seasons. The for .ll po|lutsnts listed in Table U.
~-- 10Director may also require additional (arsenic pollutants), end Tebt~ UJ. (tal� ~testinl durin8 a susie event if it is mete[~, cys~tde and total phenol) of l~mno_ :~mi~kely that there will be three storm eppemci~ D of 40 ~ pin 122. and for

_events suitable for lempira/du."Lni the the poliutl,ms I~stad in Tabb M-1
year. Furthermore. the Director may below: The N’IJP, P data ease 8hawed e
81]ow exemptions to the ~ storm 8igmGcant number oJ’ these samples
event requirement when cUmatic Table M-1 exceeded eiriou~ freebwatsr water
�onditions create good cause for ~uch quaU~ criteria. The attendance of

T*~ mmlm~i~ ~ Te~l iila~,sd solldA water que~ly cl’iterie does notexemptions: for example, trid re~ons or
areas expenen~:r~ drousht �ondi,Wn8 COD ~ necessahJy imply that I~
dunn$ the period when upplicaUons ere oq emd FUN --__ Ire~.ad ~ viol’boO aS’ ltend, i/,dl wiU exist
dave aped could be exempted, s.~, on,guests__ p~. receivi=~ water body ia qutltlKD,.,~iml sb~p~,~ Rather. the enumeration of ezco~el~F.-nA has added requi~’ements to 1"e~i e~m~. si.~ Y~l ~Is~ple more stor~ evenLs in resents to e.to,~ e.m~,~, larval II ¯ l~eou1~ fu~�~on to
Comments that the simple8 pror.~lu~ Te~ ~ iuq.e_ 1~. plm en~ identi(y t~se constituents whose
proposed would not nece.sa~y Field presence m u~�~a storm water

may w~rr&nt h~ priority for furtherrep*esentatwa data. Commenterl
A portion of the ~ peers,,, evsluat-ion.Ind,catec] t~at: rein events of dd’ferent

involved monitol~n/3.20 priority )Aember~ of tl~ 8mup nl~uennt eU171 .enJlt~-/~ly )’laid dit~erent levels and
pollutants in alarm V~ter el,ic~lt,~l t~l mij~/" aslant’ chemical
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/mind Lu Toide U of appendix D of 40
water ditc~ oemplsa obin~ed et aPPropriate. Th,e data ~n lben be usod�~R peJ’t 122 (volebJea. e~d compounds, v~rtoul time¯ duri~ ¯ storm bydro~eph in coniunct,on with other exisUnl datebune/l~uUlls, peebrJdee). Today’s ~Je event. Vorioue USeS held procedures t~d ~odel| Is develop eppmpr~le laterequires ~tin/for ¯U orl~r~� cue be used te obteto d~chaqe dam |or

8Peelfic meunlement prolmme endo~Jb~enU in T¯ble I] rather ~ plpe~, culverl~ etc.. lypicaUy fo-nd in    more 8eoer~Lwd mmulement programIlmJl~a/the sampiin/mqub~ments to
urban e~e¯e. I~Uut~m models ram be

otrot~g~e~ Whom ex~lin8 dat~ end dat8the ~ I~x~� c~ns~ituents found In the r~librsled with date und long-term collected under today’8 ode v¯r~ee orNU~ study be~u-e they w~J pmvMe e
8~ln~¯U J~:ords Is e~muiate the quai,ty

does not .m~!�.h. fmsbef sampiinl underbauer de J~:~ipLion of the charlene 8t of eyet~n cimcubor~s und comped to the term O! the plmdt will beesaonti~Jy the same coat. (The coat of other a~orm velar mode|s~
ocoempl~bed to mo~t eccu~telyu~yzt~ samples for orlunic che~�lb hi odd~Uol=. EPA recoanizee that may
the diech~le of ~¯ tnm~Jy depends on the number of muWc~p~Ut~ libya Pa."bc~p¯ted in

�./¯Jade/maJ=r or~amc r.bemic~l fract~o~ tooted).
Itucbee. math so NURP. that tovolve

~"~o~ {I~ ~ ~li~ The¯ be NU’KP ¯ll~dy foculed on
simple8 of ~ nmoff el wtU ue

¯sasaemeot of the water �l~lity impoct8�:boruc~rix~l storm water dear.ha.lea other oempeeents of digitates from
of disc.hi,Tee fyom munJCll~l secreteImm lt~de used for midenb81, municip*l sapw’ete atom newer
storm sawer systems on ~eivinl~mmercieJ end i~t iaduJ~¯l eyeleml. AU exl¯tin/storm water
WIIL~I J*lqu~/~l ~ INJylliC~tVtbes ~ 8eneral. the NUR.n ¯tudy

simple8 dais ~on/with releve.,Jl waterdid not locus un other sources of qt~hty date. ~qtiment data. fiih Us¯us pollulunl Jo~dinal led ~on~DUIUoel of
poUuLunts to munJcipal separate 8tore dlta or bioeu~vey data t~en over tke pollutants i~ dischmlee.
sawer systems encL therefure, does not bet ten years le cue,,dared relevant 1"be Ioedln8 und �oncenU.atjon
i, lflec~ 82 potenUal pollutants thlt may tad, under today’s ~e. muJt be estimates in todoy’e nab wiU be used to
be prtsent m cbacharlee from mun~cipo] oubmilted with pert I of the ¯pphcat~on. evaluate two (ypej of wller quality

impecU: (1) Shun.term impacts; end (2)soperete storm sewer systems.
S~nplml date thai ie ¯ubmitted m-,t be

iuna-term Lmpect-. Specifically. theThe ~plin~ requbements for the eccompe~ed with i na~at,vepem~Jt ¯ppi,rabon address I Im~ited rel,,uJit~on require¯ estimates sighs~de ..8~pticm of the dmma|e m~¯ served Innual poUutant load of the cumulativenumber of samj:)lin$ Jocatinnl bul
oy me outfall monitored. ¯ deechpbonrequb~ Ln¯lys,s for a wide range of
of the ¯utopia8 und qual,D, control d,sch~es to waters of the United

poUutl,’lts. SamphnI for a wide ren/e of progrum, end ~e location of receivin~ Sl~te~ tam mu~,-,p~l oulfalle lad the
J~llut~nts =s J permit ¯ppi,cat,on

water monitor~, event mean �oncen~¯bon of therequirement ehcuid provMe pel’z~jt ~..PA requested �~omments on the use cumulebve d,ech¯~es to waters of thewriters w~th appropriate det¯ to tll~el
of ex~ltin/data, such ¯q that 8uncrated United States municipal oudaJle dor~Imore 8pacific poiJutante when
under the NURP st~,dy, to eatJsf~ the ¯ storm event for BUD,. COD. TSS.

developin8 requirements for ¯ l~quirement of provides8 representative dissolved solids, total n~tn~en, totalmon~tonnl program dunn/*he term of samplul~ data. Commenters d~d not ammoS¯ plus OlTam¢ IdtFojelL totalthe permit,
tgree on the value of ~ results as an pboaphon~s, d,esolved phoaphm.ua.Numerous �ommenters stated that ~d~r.4tor of repreee.’~tat~ve data. Several cJd~um, copper, lead. Indmonitoru~ for all pfiorffy Pollutants �onunenters expressed the v,ew that EarLe¯tel ihall be occompefliecl by ¯seemed excess,re However. £PA is
exisKn/date could be u~ed to aat~sf7 in deechption of the procedural [or�onvmced thai it is more ¯pp~pr~ate for
whole or in pen the representative ee~meLm8 oenet,tuent Ioadlpermit conditions IO fOCUS on and
samplU~ requirements of the 8tor~ ¶oncentJ’.thone. includinI any modaU~8.pnoritize pertic-,Jer pollutant problems
water permit ¯ppl’~fion. How~’er. oat¯ ¯nelys,s. and calc~lat,on methods.¯ her data �ovenn8 e broad lpec~u~ of �ommentm 8usefully did not offer Must,psi,ties have opuses in the usa of

PO]luta~’tl ~ developed. As noted ours|led criteria that could be used to methodoJo~ee, includmlabove, h"~ ,dent,fled ~7 priority
verify the v¯li,4.ty of ex~st~n8 data. One presented m NUR.n for c~]culsUn| Jo¯d~.poUutanle in urban runoff, but ordy from
�ommunist behaved that ~nlensive Short term impact8 from d,acha~lesreside’nUll, commercial, and l,ght
samplml over ¯ pehod of ten years in 12 hum municip-I ~perate storm sawerstnd~tnal (ej,. indus~eJ perkl) areas, basins, when combined w~th NU~q.~ involve chan~es in water quelily thatOne munJcipel ant,t,/, elated that this
data. wouJd be adequate, ices" d~u’uq end shortly ~ter etonnappr~ch is a rue¯unable end re¯lilt,� One commenter ¯upported the use of eveuts. Examples of shift.termmaa~8 of provicbn8 some uoefu] bieelme
data. ¯uch ee thai obtained bum the thlt r.~n lead to impairments lncJudedata. whiJe others recommended
NUR~ study, to tilter 81mplm~ periodic chesolved oxyaen depreaeionsample8 a variety of parameters that pn~,r¯me. EPA supports ouch a due Io the ox~dabon of �oatumL~ate.~ mr.luded m Tables M..] end M-2. methodolo~ end bee retimed this hiah bacteria levels, fish k~8. acuteAnother mu~ic~pel enhty stated that portion of the prepo~ed chscher~e e~ects of toxic pollutants, soninctr-hsr~clen~t~on of out~a|l dJscha~e r.haracter~abon �omponenL EPA recreebon U~peirments end Joss ofq~h~ dunng afore events ie neceeMryreceived elron8 support horn ¯n ¯ubmer~ed mecrophyles.is a means o! t~rletinI so~rc, e �on~.ol
..’nvu~nmenteJ group for retemin~ thiJ Chara~er~.~hon of met~am pollutant¯ct,wbes. Udormabon rsSu~’~ment in part 1 of the �oncenU’ations bused on sol,metedEPA ia workLng with the United Steles
app|ic~hon’

psi|st¯st ~once.~�;abone in systemGeoJc~ical Sm’vey (’USES) to evaluate
in I,aht Qf these comments EPA dJscher~e; am |mporlant for evils¯Us/the ¯va~Jabilm/of USeS tech~Uc4] behaves it is appropriate to retam the these ~pe8 of impacts.aJs,~tan~e to muni,’,pahbel through

representat,ve sarnplin~ requlrernenl8 Lx)r~.term water q-ah~ ~mpectsccoperet~ve flu~¢bn~ programs Is lid m w~thout reeortu~ to the use of exJst~n8 dlsc~lJ’~es h~rn mun,¢ipe| separate¢OJJeC’t,Jz:g Rpreeentatwe qUlnhlatwe date exr.Jul~vely, l~ule Of the ltOrrn sewers ely be �,ouMd bydale of 84om) water d~h~jee from
U~e.~nt vm-tabihty in reGebiJ~ty and �ontamment, associated w~thmu~,cipa] systems.

USGS dote coLlect,on proKr~s with aPPhcab~hly Of lX~lr~ll~ dell. ~..DA ts euJpended aohdl that ~etde fLn receivesconvtnr.~d that a naUsea|IV �onsistent water ~edlmenl8 and b)’ nutrients whichl’nuJ~�~pa]ltJel ty~iC411y mc~ude storm     me~odolo&,y for �oUectmz data iJ        enter receivesI water eylteme v-~th June
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rel~,nlion times. Pollutanl loading dais appropfiale for tim preve.~tin8 or appropriate pllCel in the applicelian:Ire |mporlant for evaluation of �Onl~ollt~ discha~es of po|lutan~, cttaccssed below, however, doubleimpeirmems such nl lois of atora|e As noted am’liar. EJ)A recognizes 1~a: �asein|~ ~f pollutant removll must becapacity tn lt~aml, asluafies, problems associated with storm water, avoided when the total assessment ofrosen~oire, lakes and bays. lake
combined sewer overflows (CSOs) end �:ont~ol measures i~ performed.euU~phication caused by hi|h nutrient I~f;Itration end inflow (Mi) ire ell inlet. /although many lend mloedin/s, end destruction of benthic rola|ed even though they ere treated

ha.re multiple purpose~, inrJudin~ thehabitat. Other examples of the lon/.term somewhat diferontly under the law
reaucflon of pollutants in dlocha~aeswater quality impacts Include depressed [PA believes that it is importafll Is from municipal sepereta siam sewerdissolved oxy|en caused by the be|in linkin/these programs end systems, the propcoed llmli~emantoxidation of oral nice in bottom activities end. because of the potentJll
proarams in today’l ale 8Jl Jntondedsad,meats and biological nccumulation �ost to lace| 8overomentu. to investilets address only those �onUtdl whJr~ �anof toxJce 8s s result of uptake by the use of innovative, nont~editionalo~er.ilms Jn the food chain. An be Implam. anted by the pemdt npplloant

e~timata of annual pollutant inedmj approaches to re:lucia8 oe P~vontinj or �o,appliCants,~ EPA n~nnot nbf~ate�ontamination~ of sial’In water. The its responsibilities under the CWA to8acoctated with discharles from application process fo~ developin8 implement the NPOES permit pro~llmmunicipal JtoJ’m water sewer e,/stema ie
municipal storm water m~ne|ement by rolyin~ on pollution control Proa~m8oenessar), to evaluate the ma;nitude plans provides on Jdcol opportunity that are outside the NPDF.S pro~am. Foeand seventy ef the er.vironmental between steps | and ~ fo~ example, municipal permitimpacts of such discharaes and to
the f~dJ reuse of nontrodJhonaL programs may not rely exr.JusJveJy onevaluate the effectiveness of controls preventive approaches, erosio.n or sediment control Jewswhich are imposed at a later time.

The permit application roquirementa implementin8 that portion ofMunicipal storm water sewer systems in today’s rule ro¢luiro tbe apphcent or management proarems that eddme88enerelJy handle runoff from t-qs i:o*appllcant~ to develop muss|ernest discharles from construction sites.d~ainage areas end the anus.as of prolrems for four types of pollutant unless such Jews implement NPOESpsi|uriah ar~ usually ve~ difuse. The cources which discherle to larae end permit Proarem roquJrements enfirolyconcentrations of many pollutants in medium municipal storm sewer systems, end that such implementation J~ ¯ Pertdtscheraes from these systems are often
DJscha.-~es from lorle end medium of the permit.low ro|ative to many industrial process municipal alarm sewer systems 8re F.PA anticipates that storm welm’and PO’/’W discherjes. The water
usually expected to be composed menelement pro&~rams wiU evolve andquality impacts of Jaw concentration primarily of: (1) Runoff from �ommercial mature over time. The permits forpollution discharaes tend to be ,end residential areas: {2) storm water dJschatles from municipal separatecumulative and need to be evaluated in runoff from industria~ areas: (3) runoff storm sewer systems will be w~tten toterms of ewelete loadinas as well as from construction sites: and (4) non. reflect chan~inj conditions that reauhpollutant concentrations. A
storm water discharles. Pert 2 of the from prosram development and~oadin8 Inl:ylJl �lfl be UI~J to evak, ate permit application has been desianed to implementation end �onespondinj(he rolat;ve �ontribution of various allow the applicant the opportunity to improvements m water quality. Thepollutunt cou~ces, propose ~ �on~’oi reassures for each proposed permit applications w~

?. Storm Water Quality M~nalement of these components of the diacha~, requiro applicant8 to provide aPlans D:scharaes f~om some municipal description of the range of
I],sttms may also �ontain pollutants measures considered for impJemantaUonToday’s rule facilitates the from other sources, such eJ runoff from d~in| the term of the Permit. Flonibill.ydevelopment of site.specific permit land disposal activities (Jeakir~ septic ~ develoPin8 permit conditions w~JJ beconditions by roquinn~ lerle end tanks, landfills and land application of encoure|ed by providinI eppGcen,- anmedium municipal permit applicants to sewuje sludge). Where other sources, opportunity to identify L~ the permitsubmit. ¯Ion8 with other information, j such as ~40d �~:sposvl. �ontribute application phonty controls appropriatadescription of axistmj structural and sJJniflcent amounts of pollutants Is a for the mitial implementation ofnon-structural prevention end �ontrol municipal storm sewer system,

manuaemenl Prolrems. Manymeas-~’as on dlechu~es of pollutants appropriate control measures should be con~menters endorsed the flexible site-from municipal storm sewers in part ! of inclu,~ed on a site.specifi� basis. ipecifi¢ alarm water pro|ram approachthe permit epplication~ Section
Proposed msnaaement proarems will os proposed as a method for addrseain8122.2~dl(2)(w) requires the applicant to then be evaluated m the development of re|iunul water qushty control proJ~m8|denttfy m pe~ 2 of the application, to permit conditions. J~ e cost effective manner. To thisthe de,roe necessary to meet the ~

There is some overlap in the manner extent. ~PA aaroee with onestandard, additional provention or L,~ which these pullutunt co~’ces ere municipality that mana/ementcontrol meisuros which will be cherscte~eed and their sources aho.-Id focus o.n more serious problemsimplemented during the life of the identified For reliance. Lmproper ann sources st pollutants identified topermit. AJthouah. in many ciiel, it will disposes Of Oil into storm d~lH~l il often the municipal system. However.not be possible to identify 8]1 preventmn associated with do-it-yourse]f believes that to implement sectionand control measures thlt ire automobile oil changes in residential 40Z(p)(3J, comprthensive storm waterapprop~ate as permit �onditions. E.PA areas, or improper 8pphcetion or over- ~unsjement programs which adcLresbehaves that the procell of identifyinI use of herbicides end pesticides in number of moist so~.~’ces of pollutants tocompon-nts of ¯ comprehensive resldentls~ sreas can also OCCm" in e ly/tem ire necessary MunicipalPrevention und/or control prosrum industrial areas Also, some �onU’ol proirams should not be focused solelyshould be,in early und that applicants measures wi]| reduce pollutant loads for on s sinlle source of pollution, SUch asshould be liven the o~’porlunJty to multiple components of the municlp81 illicit �orm.charts.Identify and propose the components of alarm sewer dlschsrle. These meus~u’es One �ommenter maintained thaithe prolrsm this the~ believe are
ihould be iden.rJed under ell msnsiement ."rod,’am development
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~ld ~ ~xible e~h to IUow I~ under ~ lushly of litton ~p)16} ~hs~e from diffu~ ~1 ~

wi~ ~is ~mment. ~me slrileiiel for
~ ~enlem s~sled ~ll elemen~ of ~ mi~le~nl plans

~1 ~ pmct;~l m ~e ~ulhwelL such
cleveland el p~ of ~e ~mil ~an~ ~ ~ p~im ~

ice,ties. ~e ~it sppli~tion
p~es w~l dele~in~ what eUalelie;

~;emenl ~ and ~ ~ ~ams em a ~.I~ 8pp~ale in difle~nt i~tions,
development sho~d ~ p~ of ~e ~enter ~s~ ~t ~n~~ver, l ~mmente~

ed~88i~ slam water ~liultnl ~it tern. However. ~A i8 p~hibit~ ~ ~I~s 8~ ~
~nvin~d, and ~ny ~t~ ep~. emo~ment ~ 8 ~�~l meJ~ of e~biemj ~uEh msnosemen~ pricli~s
~8t ~ ~Jl ep~i~t~on ~ould ou~llful ~m in ~il ~l~. ~A~ ~re~ ~ther than end of pi~
~ntli~ ~o~ltlon ~ what ~e o~ee ~th these ~enU and~il or ~otment. ~A *~es
~itt~ ~i ~ne Is ~te and what il ~seq~ntly will Ntain ~f~ie ~ent to the extent {hit IlO~
prepare end plans to do dunn8 ~e as mJni~nl p~Mom d~elopmentw~ter miooFment prict~cel ere a
~il tom ~eed u~n its ds~e ~at tn~ude o des~plion of o ~m~ml ~me of this ~lemokm8 with
chorocle~tmn end ~u~e for edu~lional activities e~ el public~a~ Is m~icipol ~itl. However.

¯ e~ ~lJ ~ ~J~l whe~ such
dilates e~ ~st odd~ssed thrush end J~i~l opp~ech sad one ~ot meetsand toxic mitchell end the use of
~noJ~ such os ~tentmn. ~tentmn ~e m~ent and Jetmr of secfi~ ~(p)(3) herbicides. ~st6cides and fertile.
or ~dt~tmn ponds, of ~c CW~. A8 J~ted 8~ve, this ~me ~mmente~ noted thit

would ~ on 8pp~p~ete method for dJsche~e cherocle~zJtion Jj~e ~mmenter ~acted unfavorably ~plementtn8 s~o~ water mtni~mem for develo~ent of epp~ote

msno~ment plans. EP~ libel withto ~e flexible 8~te-spec~hc manejement p~remj ~et should mature end evo)~e
these comments and hJl ~tam~ the

plan 8pp~ich ltlli~j ~ll the~ is no
over time.he~ ~te~, upon which to judje ~e

dtsche~e chsracte~zitJon �om~ntt8d~ of p~oms. ~other Applicants will p~pose pfiohtJes
m ~is ~lemtkms. However. ~~ente~ felt that ~em should be i ~sed on I �onsideration of 8pp~p~Jte
disi~s that the results ofB~T *tsnds~ for municipal pewits. ~n~ols incjudtn8, but not limited to.
dis~e~e ¢hsrscler~zition p~edu~s~other �o--enter staled thll ~e ~le consideration of controls ~l~ ed~ess:
(7.e.. par5 1 end part 2) e~ nec~so~ 10should �~lam 8~cific B~s (hat ~e ~ducini po]Jutaflts to m~icJpa]
des~ end praise 8 prolram as~mittee must comply wi~. ~ Separate 8to~ sewer system dzlcharjes
~qui~d tfl ~rt 2 or the ippJl~ti~. ~edtseS~es ~ these ~em8. ~e ~ot o~ etlOClOled with Sto~ wa~er
8pphcitmn of various m~els isClean Water Act ~qui~l m~icipalities from commercial end re~{dentil] areas
available to ~it applicants, w~reto apply for ~it8 ~at wits ~duce (J l~.~(d)(Z)(iv)(A)): iJhcit ~scha~es needed, to develop epprop~ate
menaEemenl prosrams. ~lJ Iviibbleexten~ pricti~ble sad sets out ~e types (J ~(d)(2)(W)(B)): sW~ water f~m s~t¢ specific dischs~e chiracle~tionof ~n~]8 ~8t e~ �ontempialed to deal mdust~8l 8~a8 (J ]~.~(d){2)(Jv)(CJ):
data should ~ evail~le to thewi~ slo~ wale~ dllcEi~ej ~om 8~d ~noff from ~nstruction silel writer to draft appropriate ~flditiofl8m~icips[i~es. The 18n~sSe of CWA (I l~(d)(2)(iv)(D)). Pe~il, for the te~ of the pe~Jt.secbon ~p~(3) �ontemplotes ~at. dJffe~nt muni~pshtte, will plots

~use of ~e fundamemslJy dJffe~nt d~ffe~m emp~iiJj on �ontrolling ~e ~mmenter noted thai in
important es~ct of developmj~lracte~shcs of many mumcipalihes, various components at discharges from
management plans is esiiblJshi~ themunicipals.as w~il have pe~s tailored municipal sto~ sewers. For example,
necessa~ legal authority Is improveto mee~ particular 8eoErgphJc8]. ~e potential for uoss-connec~ions Isuch
wirer qusl~ty, @A I8~el with thishydrological, end chmatic �onditions. e~ municipal sewage or industrial
�ommenl Ifld his ~to:ned those ll~CllMan, gamut practices and programs process wiltewlter dis~es to a
of ~e radiation whi~ ~ll formay ~ m~ora~ed m~o the te~j o[ m~cipal separate Ilo~ sewer) is
deveiopmem end attainment of¯ e ~it where appropriate Pe~*t 8enerslJy expected to ~ ~eate~ m
adequate JejaJ authority ~ ~th pa~s of~nd~tmns. which require ~a~ sto~ m~JcipsJJliel w~ older developed the municipal 8ppJlcltJo~.water msnagemem P~grams be eras. On ~e o~er hand. m~ic~pal~t~es

One �ommenter stated thatdeveloped and implemented or ~quire ~ liqer t~ll of new development ~ould add~s8 previously idemdledspecific practices, s~ e~o~eable in ~ll have s ~ster oppo~unity to focus
water quihty p~blemj in other8ccoNtnce ~ ~e le~l of ~e pe~it. ~n~ls to ~duce potlutsnls in llO~
p~srams ~o~ 8re yequired by ~¢liOn~A dillies ~ ~e notion ~it ~ii wirer lenemled by ~e a~o trier ~ is
~{1) of ~e CWA. ~A o8~eo lea1~Jiuon. wh~ch Id~esled peril cleveland, d~sche~e8 ~m �onst~ction ~¢nhfJed water ~UlJlly p~blem8 ~edeppli~bon ~quirements. 8ho~d �~ate sites, and other p],~ ectWities, to ~ addressed by manalemenlmsndJlo~ pe~it ~qui~mentJ which ~A ~quested comments on ~e p~amJ, and the muntcop81ely hive no JeEihmele Ipph~tion to I

pr~eJs end me,ads for deve)opt~ Ipphcitmn w~Ji cl]i for an identiG~tionpe~cuJsr m~cipeht).. ~e who)e point Ipprop~Jle pr;onl]ej in m8na~ement of ~ese waists However. ~A ~esof ~e peril scheme for these
p~jrsm8 proposed in 8pp]JcJbonl ~nd endows odd~essm8 these wste~ to ~edtechJ~et is to 8void inflexib]hty ~ ~e how ~e development of ~ese pnontJee exclusmn of ell o:her8 within thef~es end leve]s of �onuo] Fur~er. Io ~n ~ coordinated wi~ canal8 on boundsr~es of Ihe municipal~e degas ~at auch mandato~ other discha~ej Io ensue Ihe ItO~ ~ewer 8yslem. ~me w,~e~

R~¢~ementl Iho~ld be eltabhshed and the lOllj of ~e CWA, rim evenlo and Ihl] ~t ~ hsled under
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end metntel~n/the system for its developlnl These meier, offer en e probable source of pollutants in stormexpected life. Important opportunity to limit increases water dischlrles from resldenliel"rise un~veilebility of lind in hilly in pollutant in’de, as well as salemI end other de.teen8developed orals often makes the use of The third component ¯ctivities, |n response to this �onuneflt,etruct~,rel �onU’olI infeasible for | 122.26{dJ(=)i~v)|A) provides e pert of e community mine/easel pleamocb/y~ many ex.istmg systems. Non. description of practices for operatin/ ely include controls or educition¯t~ucfl~l practices tin play e morc
and meinteinJnI pubhc rooc~ and prepares to limit the impacts of theseimportant role. Noa.stroctu~’el practices hi/hwiys end procedure for reduces/ sources of poUut~nie. One commentercon include erosion conU’ol, sU’eembln~ the impact oa recetv~/~ weten of ~Ol~l this mel~ ~oil~l¯fliliOl alreadymine|amens tecl~iques, street cleen~/ ch~he~les f,’om municipal storm sewer

.h.e..ve bouselsold lex~_ disposal pro~n~operetionl, ve|etatioa/llwT: systems. General I’sddelines where epprolN~le I~se r.ln be¯ "etotenence �oati’nit. debts removal, t’ocommeaded for mention8 highway Incorpmltod into mmidpolro~d lilt application ml¯el,~meal end storm witer nmoff in,-aude Utter ¯ontroL mini/enterpublic ¯wereases pro/real, pesticide/herbiclde nee m~*nlgemeat. Some �ommesstore cul~atodAJ ¯need shivs, the ht component I~duclrl~ direct discherles, reducing substituting the menelement Im:~mof t~e proposed prelate In reduce runoff velocity. Irosced chiantis, curb desc~ption for residential endpoUuteats in storm water 5"ore
¯iin~nltion, cetchblsin m-lmenence, commercial trees vdth ¯ simpler.Ommerciel end ~’sidentiel trail wl~ch ippropr~ete etroelcleeainS, eetlbbsinn/ Identificotion of eppU¢lble menelemonld~sr..his, le to municipal storm sewer end meintli.,’l~ vo/~tiboh, practices. EPA iF’see thai idenUllc~Uonsystems Ii to deschbe maintenance development of meal|amens controls of appropriate management I~CHcos¯ ctivitiel lad sclsedule. The second Ior selt sterile facilities, educetio¯ end ¯ critical component of ¯ prt~’emcomponent of the p~osed pros’~lm to culibrotion practices Ior deicinl description for these areas. In eeHW’j.reduce pollutants in storm water from Oppllcltion. lnfilt~tion proctices, end this is whet the prosYem descriptioncommercial end residential areas which detentionlretention practices, designed to achieve. However, fro,discl~ir~e to municipal itorm sewer ’The lourth component of

~esoas discussed in Iroater detailsystems provides thee Ippliciflts
| l?2.~d)(2)(iv)(A) provides that IhOVe, E:PA is convinced thee endescribe the planning procedures end a
applicants identl~ proceduJ’es thlt appropriate prosrim must Idd/’olscomprehensive master plea that will enable flood management Igencies to the components of the menilementassert that mcreeces of pollutant consider the impact of flood

ProFim for residentJll end commercdlllending associated with ¯ewly management projects on the water trois that ere outhaed in Iodey’l I~le,developed Irell ere. to the maximum
quility Of receivia/Iu~iml. A well. ~’m’ther. for the pu~pocel of wl’ltm~ eextent prlcticlh~e, limiled. These developed storm wirer meal|ernest permit w~th e~forcesbls conditions, themeasures should Iddress storm wirer program tea reduce the amount of epplicltion should identify e lobed-re tofrom �ommercisl end residentill ireis
pollutants Ul storm wirer ,4~lrhelles Js Implement ministatet J)l’ictJcel, 1"hiwhich dische~,le to the municipal storm
well is benefit flood �ontJ’ol objectives. 8pplJcsnt shvuld be able to est,imste thesewer thlt occ~’ after the construction As discussed 8bove. mcrcesed rcduction in pollutant iolds is epaise of development is completed,
development can mcresss both the of the development of certainCoalTols for �onstriction activities ore quantity of runoff h’om �ommercill end management practices and prolroms8ddressed liter ia today’8 rule. One ~sidentisl tress end the pcllutent 1old (J 12.2.26(d)f2)(v). A proih’em may�ommenter noted the felsib~lity of
essocilted with such d)jc~lllel, include public educition prol~’ems,developing management plans for new]), Dllt~bir~ the lend �ove~. eltermj which ere not necessirtl), vieweddeveloping trees. F.PA agrees with this
nst~el drliaije Patterns. end traditionalCOmment sad his resisted that port, on
~crelsin8 imoervious ores ell increase b. Meosu~s ~or i//ic/f disr.7~o~le~of the relulstion that deals with s the quantity and rite of ru~o~f, thereby improper dispo$o/. The CWAdescription of controls for tress of new
recreating bo~ erosion lad floodln,8 t.hlt ~,’PDF..S permits for dischezles fromdevelopment. Similarly. one
potential. An intefrlted planning municipal storm sewers "shill inrJude em~nicipality stressed the importance approach helps p|snners Bake the best rcquu’ement to effectively prohibit non.end echievibil~ty of addressing storm decisions to benefit both flood �ont,-ol etormwlter dischlrles into the stormwater distastes from construction end wirer quality objectives. sewers." In tods),’s rule, r~A w~tt be[resites.

The fifth component of to Implement this ste,.ttory menders byAJ u~bmn development occurs, the
i 122.26(d)[Z)(iv)(A) would provide that loessial on two t)7,es of dJschezles tovolume of stoz~n water end its rote of
m~nicipai applicants submit 8 Jezle Ind medium municipal separatedlschll"~e iacreises. These increlse, ore description of J pro~’lm to r~luce, to storm sewer systems.�.lused when pavement end struct~.es the maximum extent prscticable,

| l~2.2~(d)(l)(iv)[l:)) end [d)(2)(iv)~).�over soils Ind destroy vegetation
pollutants b~ dischi~es f~om municipal One type of non.storm wirer dischl~leswhich otherwise would s:ow and absorb separate storm sewers 8~lOCiSled W;lJl Ire illicit dilchl:les which Ire plumbedruneS[ DeveJ~)pment else iccelerltes the Ippll~tion of pesticides, herbicides Into the system or that result fromerosion thr~ush alteration of the lend end fertilizer. Such s pro~’im ms>’ |e-~,sje of senitlry sews|e syslem. Thel~’fiCe. A, rels that ore in the procell of
include controls such is educat,onil other elias of non-storm waterdevelopment offer the 8~eltest potential activities tad other meisutes for dischlrses ~sult from the improperfor utll~zinS the f~ll rinse of structu~81
�om.mercill applicators led dist,"ibutore d’lp0lll Of’ materials such el used oilmad aSh-Structural best monistical end controls for Ippllcstion in public end ol~er toxic materials.practices. If these mess~-es ore Io
l’~Shts-of-ws), end it mu~cipsl ficil,t,es. Illi�it~ d/scAo~es In someprovide �ontroll Is reduce pollutant
~)iJchsr~ej of l~ese miterisls to

lYlt,LniCipilltJ¢l, ililcil connections ofdjschsiles ester t~e ores hal been mu.~icips] storm sewer lyltem| con he
llnilsr)’, �orn.martial lad indust.-il]developed, comprehensive p~annini �ontrolled by proper application of t~ese d~schsrses to slorm sawer systems hovemu,0t be used to incorporate these

mste~,sJs Some �onu’nenters noted that hld t s~i, nif’~cant implct on the watermellurel ii the are., is in the process o~’
U’llectlcidel used :n residential Irs81 ore qul]it~ el’ receivlh~ waters .~,Jthou|h
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~
that controls ¯ad/er retrofittmj eel¯tin| potential for incmsaistenl requirements. S4ctiofl 122-20(dJ(2XivXDJ of today’¯facilities would be necessary whou Industries that dische~a storm water rule requires applicants for ¯ permitviolations Ire found and thai citLtens associated with mduatrml 8cUvity into Jarls or mad, urn mumcipol eepamsowill be belier served by monroe �ontruls the waters or the Umted Stat~a m’e storm sewer systems to ~bmit ¯appropriate to the individual problem, required to be covered by Usdlv~ual

deechption of ¯ proposedF.PA ¯~ees with these �~mments I~ permits or tenerai pero~ts ror auc~
pm~rsm l¯ aontmJ poUntenin inthe extent that aour~’.~ controls lad d~ache~es. Dascharjem of storm water

mann|ernest programs are the Jen~ral associated with indust~jJ activity �onstruction site nmoff that di~
thrust of thee4 regulations. However. in through municipal seperele storm sewer is munJclpil lyltcosa. Under
~oma situationl end.of-p@e treat¯ant, syatsms was be svb~ec~ so municipal pm’~siou, municipal ql~Iconts w~
8u~ as holdt~ ponds, may be ths only management proaremj thlt 8dd~ela submit ¯ descdptlo~ o~0 11~08rum f~
reasonab|a alternative. F..PA diaaFees such discherles us well us to an ample¯satinS lad I~ ltroctum!with one indust~ai �am¯enter that the

~oividuil or 8eneral NPDES pern~l for sad non-smlctuml best ~lmunlclpelitles should be ¯~most ¯hi, rely one d, schaPSes. EPA does not beG¯v¯ practices for �oaln~Un8 alarm wntertssponsible for t~stir~ municipal there is ¯ st~if’iclnt risk of inconsislent run¯ST at consu’uctioe sites. ~diachsraea st tha end of.the.pipe ~,qu~ements. amc~ each industrial will add¯as procedures for sitew~thout reliance on coul, ce �on~ols by
.IracilJfy’ must meet B&T/~’~T.ievel plnnni~, enfo~.eabJe requJmmenl~indulu’ial disch,lr~rs. Municipal �onu, ols in Its NPDF~ permit. ~P^ nonstructm’el end imlc(uml bestPaSt¯ms may require �onS’sis on doubts that munKIpehlso~ will impase man¯assent practices, procedw~eindustrial sources with demonstrated much more a~naeut �ontrols. in¯pectinS sites and enforoin8 �oetmistorm water dlscharBe problems. One Jqany �onuneatere st¯led that if cities mees~.u’es, and educational and ~industrial association noted thai its and municipehtie¢ are SO be responsibla mese~s. Generally, �onalnachon silomember companies already have for indusmal stm~’~ ~. dmcharaes oral¯trices are ef~ectivs when I~7incentive to properly handle the~ thl~ouah their lyaltm, thms munic~pelities Implemented. How¯vet, Us manymaterials and facilmes because of other should have authority so make even though ordinances ax~L they beveenWrormseatal proayams with spill and determinations es ~o Wh4l industries

!in’heed effectivenses because they neeorcsion controls, should be regulated, bow they ire
not ¯dequatsly implemented.Numerous �am¯enters staled that the tea, slated, nnd when enforcement
J~4aintaimnj best ¯anise¯eel pr~licesP~aram eddress~8 industrial lotions 8r~ undertake~. In response,dil:haQere through municipal system8 F.PA notes thee the proposal has been also presents problem. Releetion and

needs lo be clearly defined in order to changed and that municipalities will not infiltration basins nil up and silt fenc~
eliminate, as m~,ch as possible, potential be solely responsible for industries may brian or be overtopped. Weak

,.~ -4 conflicts between the system operator
dischet3ing through the~ ~yatem. inspection end enforce¯sol point Is theand ~acha~3era. E,o^ has provided I
Nonetheless, mumcipehhes witl be need for more emphasis on traininj

framework for develop¯earl of required to meet the liras of their education to �o¯pie¯sol reavlatorymanias¯eat plans to �orm’el pollutants pem-.its related to ~,ndustnal diachar;ers, prt:~rams. Permits issued tofrom these particular courts. However.
Municipalities may u~de,ftske proarsms municipalities will address theebecause of the d~fferences in municipal that 8o beyond the tl’.resheld concerns.systems and hydrolog), nationwide, SPA
requirements of the peril. Someis nat �~n~,’,~ced that pro~:ra..n specificity
. muninipaJ entitiel elated thai municipal 8. &see¯amine of Coetrol8

is an aporopnate approach. The concept per¯attica should be able Is require ~.PA p.,’oposed thll municipalof the manias¯eat program is to pent, it applJc,~lwns froq~ tedualnes in ~-pp|ictnll provide In initialprovide flexibility to the permit
the eeme man~er that EPA does end or the e~fectivensas of ths �oaL-elapplicants to develop re.anal ISle ¯!as require peases, in ~’eponse, if method for slructural or non-structuralspe(.ific �onS’el programs,
opemtor~ of larae and medium controls which he~’s been p~d inOne co¯minter sur,~ested that municipal seperste atom ~ewer s~ stems

the management proaram. Somerequired �asuals should be limited to a
w,sh Io employ such a Im~ram. tJ~en

�am¯enters ¯Isled thai the seseskm~nlfacility’s proportional �onlr.buti~n this portion o! the muntacrr, en! proJrem
of controls should be left to the term of(based on �oncen~etion] of pollutants, may mcorporata such priceless.

E.-nA disasters, k4ost facitltles d. Measures Is ~ p~/u~onfs in the permit because the effectiveness of
discharlu’~ IJu~uah a mumcipa] runo.~lrom �o¯resection e.es ~n~o �oat.ale will be hard to estabGah. F-,PA
seperale storm sewer will need to be muni�ipal lyrics#. SectJo~ VI.FA of believes thai an initial eslim4le or
�o~,,md by a general or individual toda).’s r~e discusses FJ)A’o propos.I tu assessment is needed because thepermit. These permJtS will ¢onU,ol ths

define the term "alarm water d~aeheJle parlor¯inca of sppropria!einu’~duction of polil.tants ira¯ that Issocialed with mdus~r~l acll~,~ty" Is �~nlrols to hif:~y dependent en site.faci~ty throuah the m~micipel storm include P.moff from �onstruct:on sites, specifi� factors. The asses¯me¯ wiU besewer to the welers of (he ~.S. ,tj~y includlJIJ precongU’~ction activities used in conjunction with theadditional �oaL¯Is placed off the flcility except operations that result In the development of pollutant ioedin8 sadby the m~,micipellty will be at the disturbance of less thai S acres total �ohcenull|On estimates (lee VI.H.&c)disc~’~bon of I~e mu,mcipsJlty. F..PA is land are which are not pen of a ler~er and the evalualion of water s,~aiitynot requmr~j municipei~ties to adopt a common plan ~ development or sale. benefits 8ssocieled with ample¯satin8pert;c-is7 level of �,o~t.’wb on industrial Under tobay’s rule. facilities that contr~ls ~J,~h assessments do not havefacilities as eualeste~ by the discharger tuner7 from �o~lr~chon sites Is be verified with quent;talive data.�on’m~enler. thal meet th~s dellrutlon will be r~luiil,~:J �.’ln be based on accepted enlineer~|(~e �onUnsnter qualtloned how
Is aubmll permit eppllcitmal urLless design practices. Further more preciseclincher¯era that dll~.~o~ed beth into Ihey am Io be �o~er~d by another

ill¯el¯anti hil~J upon quanlilati~p -( the waters or the L/r~ted .SLatil ar~J
in’4’viduai or ~enersl NPDF..~ permit doll Clfl be undertaken dvflnj the tem~through e m~Jruc;pal system wdl be
J~rmit app|Ication requih.,ments for ~ur~

of the permiLedd,’zs,J:d end whether there is a
all¯charles are al 40 (~rR 12,~28(C)(!
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Permit applications In Iodey’s rule
storm water rvnoflr, end ~0 days for new~ Provide adequate time for. i11
¢onstrucl|on odes. ~eparute storm sewer systems chould

adjusted so Ihel the prolrem’a |cob con
applicants Is I~pere Purl ! of the         For |a~e municipal separate storm     be properly accomplished. After
¯Pplicohon: 12) F, oA or ¯n approved

sewer systems (systems sen.in8 s reviewin8 comme~tL F, PA bell¯yes tha!
State to adequately review ¯pplicalions~

Populehon of more than Z,54).OCOl’

and (3J eppiicanla to prepare the
Proposed that part ! of the permit mecbum municipalities will haveContents Of the part ~ ¯pplicoliofl.
¯pplication be submitted within on¯ r~ow’cos ¯¯d eaiatifl/~nltitutional

err¯elements Ihln Jl~Te citi~lPart ! of the I~oup ¯pplic¯tion for ye¯r of the date of the final relulotions,
therefore more lime Mould be Ironled

storm waist discherl©s associated with
with approval o~�l,capproveI by tha

there cities for ~ubmitt~ parts
JndulUill activity filual be submmed

Permil ill¯in/¯utho~ty of the
of the ¯ppiir~Ikm.

within 120 days from the publication of
provisions of the pert | permilthese final Permil application
application within 00 days after A..c~J.insly ~PA wBI I~qul~ereSul¯lions. This time Is necelcar~ to
~recei_vtnl part 1.of the aPplication. The .m. unH-.:j~.l s~ll.em8 Is olbmit part I ofform |roups and for individual members
raft z POrtion st the ¯pplicdlion was Is us,¯ Panml appliques Its laterof the lr°up I° PrePare the non"
be submitted within two years of the Nus,elllbeq, 11, |~. Part | wiU bequantitative informs lion required in port date of Promul|ation. reviewed and approved or diseplm)ved| of the application. Part I of the Iroup For medium municipal separate alarm I~ Ins Du’lctor within 90 dlys. Plrt I of¯Pplicalio~ will be submitted to EPA

sewer systems [systems aid, ins a the ¯ppliP.itioa will then be lulNniltedHuadqu¯rters in Weshinlton. I~ and popu]allon of’ moll, than 100.000. bul lass November 1¯ 11~2. Medium munic,~palreviewed within eo days slier beinI than. ?.50.000J. F..PA ProPOsed that permit eystml~ wiU eub~l porl ! o1’ theJ~.eived Pert 2 of the application would
applications would be required niaa application on/day 18. 11~2. &pprmmlthen be submitted wi;h:n sea year after
monlhl after the date of the final rule. or dilepprov¯l by the Director will bethe Part I application is approved. It with approval or dilepproval of tha ¯ccompiisbed within 00 days. Pert I ofshould be noted that many fecililies provisions of the part I parmil the aPplication will be lubmltted bylocated in Stales in which leneral apphcalion within 90 days after /day 17.1993. These dead,isis will 8~vepermils can be issued, will be elil~ble receivinl Ihe pert I application. 1"he part I~rle eysleml two years to oompl=te thefor �overale by ¯ storm water leneral 2 portion of the application would then application process, and mediumpermit to be promullsted in the near be eubmilted no liter than one year systems 2 years and 0 monthl Io Ivbmitrulers. Such facilities may either leek after the pert 1 ¯ppllCalion has he~en applicolions, EPA il convinced that thecoverala under such/eneral permits or approved. pe.-mit ¯ppliCalion ~chedvle is

Par~icipal, in the Iroup eppJ:cation. Numerous commenls were received " wan’anted end should provide adequateSeveral �ommenLs were received by by IrPA from municipalities on these time to prepare the application.~.PA that indicated that a period of 120 proposed deadlines. Many of these
in establichin| these resulilory..~ 4 days was los short e period for troupe �omments reflect the sentiment that the deadlines F.,PA is fully aware that (heyto be for~ed. F, oA diselreas with these deadlines ere too ti|ht and thai the

-,re not synchronized with the ltatulo~�ommenls. The information that ~.P~ ~ required information would no,’ be
deadiines es established by Consfe~.roquirinI Io be submitted by the #roup ¯Villable for submission within the One �ommenler ¯rlued that theor Iroup r~Pre~entative ~s lnformelion required lima frame, Some �ommenters
deadlines ¯a Proposed were �ontro~ Isthat is #eneraily available such al the eul~ested deSdJlnes that would add the deadlinel eltebllahed by CoraveasJoc4tion of the facility, its industrial over three years Io the Permit
end thee F..PA hod no authority Io extendactivity, and material manasement eppi:cat~on p~¢ee.. Other commenters
these de¯dishes. (For iur#a municipal

auMested a revamped applicationpractices. F,~A believes that 120 days is
a~parale storm lewer aysl¯ma and sinsufficient 1o lather and submit this ProCesl end e aborter deadline of 18
water dilchal’,~s lisa�isled withinformation elanI ~,~th an identi/,cation

thal addltionsl lime would be needed’ Io
mon,h,. Sam, comm.n,er, e. .in.d Conr .,, .,tab:l, ed

of I0’~ of the facilities which wit! submit
obtain adequate Jelal euthohty, w~’,ile

su~,miesion of Permit ¯pplications: for
quantitative date. To ameliorate any ueaotJna O! Yeorulr’y 4. |g~), for
dif~riculllal for app~icarlts. I=pA his another stated that an inventory of

medium municipal separate stormProvided ¯ means fur |ate facilities to out/alia required more tame One
systems, the deadline is February ¯"*add on" where appropr,ate, on a case.

. 1~2.) in relponle, thil
�ommenter maintained that

by..¢lse basis, as d~scusled m section
Inlerl°vemmental ulreements will providel certain deadlines for me, tin8VJ.ir.4. above, require more time to Prepare. end others

the substantive requirements of thilSeveral comments were received with eapresead tha view that more time was
ruiemlktn/.~requirements whichneeded for the review of part I of the
convinced are necessary for the

re~ard to the requirement that new
application by Permitlinl eutho~tias.dJschlr~erl submit I~n appilcatoon at
OIhers felt mor~ time was needed for development of enforceabla end cou,nd

storm water permits. EPA believt5 Jt is
least 180 days before the date on whic~

�olJectin| date. or hmn/additional ItaJT
important Io live aPplicants sufficient

the dlIchar~e is tO commence. One
to accomplish tha work. Most of these

time Is reasonably comply with the
�ommenter noted that i! wiii be dtJ’/~cult

�ommenters did not provlda specifi�
permit application roquiremenls ~et

for a feciilly i0 know when I storm
daliill rsjircllri/what would be an

today. EPA will the’~lore ¯crept
waist dlscharle Jl to commence sinc~

appropriate amount of time and why.
applications fay storm water discbe~/e

Prl’cipJlatlOn and runoff cannot be
After reviewin~ thele comments F, nA

permits up to the dalai specified in
predicted to any dejre, e of accuracy, in

has decided to modl~ some of tha
today’s rule. By estobJlshinI these

response, new all|chaffers mull apply
deadilnel el proposed. F..PA il

regulitory deadlines, however. ~PA
for a storm waist Permit application 180

�onvincad that Is properly Khle~.e the
no{ attamptme to waive or revoke thl

d’ays be~’ors thai factl~1) �ommando
Ios]l of the CWA, the permit

statutory deadllnel eltlblished inmaterial Sterile operations which may
previous sections are eppr~)priate; but

assert the authm’)ty to "o ~o. The
II~ result tn tha disc,naris of pollalants h, om

that the deadi,net, for medium mu.~lcipal
st.stulory permit apld,Camm deadlmee
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14) Daar~arlt~ LJ~roUl;~ Io~t sad water nmoff combined with municipal deschbed in para|reph [bX4Ni) of thiemedsum mumc~l~l¯eporote #~orm ~w¯r
~weae am point cources that mu~l

~ection:¯yetem~, in addition to met¯in/the obtain NF53Y~ permits in accordancerequirements of paras,’eph Ic) of this
with the procedures of | 122.21 and Ire |C) The qunntil3, and nature of

eectiun. In operator o! i storm water
not subject to the ImlvJ~ofls Of this psi|stints dt~h~ed to wller$ o| the

diKh¯rge associated with indusU’ial 8ecUon. United St=less
activity which diochasTes thrush a

SO) Whether 8 dJlchll~s ~ a

lad~) The Itit~l dill ~ waterl;

Jar/e or medium municipal seperets
municlp~J "epareta storm sewer b or Jsstorm sewer system shell submit, to the ~Ol subje¢~ to reS~JetJofl t~der this

~’J Other relay¯it JIeM81: oroperator of the municipal separate storm
laotian hU hays no beauI off j (i.v| The ~ Ill~. Illll patiUoll.~ewer system receivinj the diK, hsrle no
.whether the owner or operator of the aestlnlte Is ¯ i-lie II~ leparoteaster then May IS. 1~01o or 110 days
ctmch~/e I~ ell/ibis for fundin8 under e.torm 8ewes eyetom, mmteipal eepsrsteprior to �ommencifl8 such diJchlrpe: the bun !1 UtJo Ill or tiUa V! of the Cleon atoJsn lew~l located wltJlinname of the facility: a contact person
Water Act. See 10 CFR part IS. subp~.1 boundaries of 8 1~Skl deJhmd by eend phone number, the incotion of the

dischsqe: a delcnption. Inc~udi~j L ¯ppencU~ .4q~o)J.L2.j. storm water ~
Standard lndus~r~l ClassificoUon. (b) ~e~’~i~n~. (I} Co,permittee authority bend oa ¯ j~l~idictinneL

~cons a IS~nijto~ to a NP~ES parent wetorehed, or other epsIroprJeuwhich besl reflects the pr~cipel
mat ie mdy rceponeibla for permit that incJudea one or mere of Ihe |~ltemlproducts or Nrv~ces provided by each

lecility: and any existin/NPDES permit ¢ondiUono rajput/to the dischs~le for desatbed in jl~Srlph (bJ(4|
number, which it is spare¯or, ed this ~ectton.

(S) �)~er muni¢il~! ~paro~t atom (2) l~l~t d~O~le means any (S) ~oior mun~lsepam~
#twere. The DU’ector may issue permits chscharae to ¯ muni�ipal separate storm cewor o~oU [or "~tajof ouffa~ meen~
for mu~cipal separate storm sewers ~wer that ~ not composed entirely of .e, mu~J. �~.pal ~eparite storm cewer
that Ire deaJS~ated under parelrsph atofm water except dJschmlce pure¯ant tea! ~1[,~ ..l~s from_e einSJe pipe with

to e NI~ES permit (other thin the(a)[1)(v) of th~s section on a system-wide ¯n mstoe aJameter 0~ inchel or more
basis. Ju~sdtction.wide basis. NPDF.S permit for dischalTe8 f~om th~ or its equivalent (dischs~l Jrom a sf~jle

municipal eeparote storm sewer) and conveyance other thus �~coIor p|pawatershed basis or other appropriate
c~schs~a res~dtin8 from fire filhtinj which is associated with 8 dreinllablliS, or me), ~sus Permits for

individual dtacheeles, ocUv~bes. Ires of more thin ~0 acres): or for
~,O) Non.mun~lltporott flora (3)/~�orporote~l~loce means the mun!cipel separate storm ~em

#twin. For storm water dischsrjes ~D~st~c~t Of �’,olumbia. or a city. town. receive liar¯ water ~ J~ld8 |o/~d
uow~snip, or vfllale that is incorporated for indu, su’ial activity (beced un¯s.sociated with indust~al activity from under the ~ws of the State in which it is

comprehensive zoniM I~nS or thepoint lob’eel which diachs:le th~ou/h a
non-municipal or non-publicly ow~,ed located, aqulvllent), in outfllt that d~ls/sel
~)eparete storm ~ew~. system, the (4)/,~.-/e mu, i~i/~; separate afore from a sin/it pipe with In inside

irector, in his chscretion, may issue: a leWer sJstem moans ill municipal diameter of 12 inchre or more or from its
a~nsie NI~F,S permit, w~th each aeparal~ storm sewers that Ire either-, equivalent [dischsrSe from other thin a
discharler 8 �o-permittee to s permit circular pipe assoc~8~ed w~th ¯(i) [~,~ted in In incorporated place
issued to the operate| of the portion of w:th a population of 250.000 or more as ¯rio of 2 acres or
the system that discherles into waters determined by the |sleet Decennial (6) ~¯i~rout~a/Imeans a major
of the United States: or. mdividuol Census by the Bureau Of Census municipal ceparete storm eewer outfaU.
permits to each chscharler of storm (appendix F’): or (?) ~hum mu~icipa/ee~aro~ #teemwater associated with i~dusu’iel ec~v~ty (i~) ~ocoted in the counties listed in sfWtrl~lttm means eU municipalt)~oush the non-municipal conveyance appenchx FL except municipal separate separate storm sewers ~hat Ire either:.
el’stem, storm sewers thai 8re ioclted in the (~) Located in on incorporated place

[i) ,~Jl storm water d~scha~es inca,s|lied places, townships o~ towns with ¯ populstion Of 110.000 of more butassociated wKh indusU~al activity thai within such �ounties: ol, !ell th_~n 2S0.000. 8s determmed by thedischarle throush 8 storm water (iii) Owned or operated by a ~etest u~ceflfliaJ C~nsus by the Bureaudtechsr./e system ~:st is not a municipal municipality other thin those described of Census (appendix G): orseparate storm sower mule be covered in pere/j’eph (b)(4) (i) or fail of thil (JJ) Located in the Counties llstsd inby on individual permit, or a permit section and that era desil~eted hy the appendix 1. except municipa|issued to the operator of the portion of Director ea p~’t of the aerie or medium liar¯ sewers that 8re located ,n theI.he system that discheJ, jee to waters of municipal separate alarm sewer syltem incorporated places, townshlpe ofthe United States. w~th each cJischsrler due to the ~ten~letionsh~p be~’een the within such counties: ofto the non-municipal conveyance ¯ co- dischs~lea of the desil’nated storm (iii) Owned or operated by apermittee to that permiL eewer end the chschsrles from municipehty other then thoee desc~bed(~i) Where there ia more then one municipal separate Itorm sewers
in perslreph (b)(4| (i| or (it) ofoperator of ¯ sinsle system of such described under pares~aph (b)(4) (iS or section end that Ire designated by the�onveyances. eU operators of storm (:iS of thil section, in mek~n/th:s Director al part of the leqe of mediumwater d,scha~es el|steered with determiner.ion the Du’tctor may r, onsider
municipsJ separate storm sewer systemindu|trisl ectwJty must submit the followm/factore: duo to the interrelahonshJp between theapplications. (A) Phys:csl interconnectiona
d:achar/e: of the des~lneted 8term(Jill A~ permit �over~n# more thin between the mu~ic~pel separate storm sewer end the discharge fromone operator shill identif), the effluent sewer~:
municipal separate s~orm sewersItmltstiotlL or other permJl �ondlUons. i~

(El "1"he iocltJOfl of’ dJlchsr/el from delcr~bed under pere|reph (b)|4) li) orany. that apply to each operator, the designated municipal separate storm
(ii) of this section. Ut ¯skin8[?l ~o/~;ne~leWerl~oStem#. sewer relative to dlscha~ej h’om
determination the Directs| may considerConveyance8 that dilchir~e liar¯

mun:c~pai separate ltorrn leWeS the |ol|owin/flClOre:
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msteriali, nor sites where minimal 37 (except 3T3], 3~ 39. 42.~!-25. (and tO) An eatbIat~ of the area If La~ivtrie~ are undertaken for lhe so~e whnch ere not otherwise included within impervious surfaces (includinI pavedpurpose of me¯raisin| I minisI claim): �~te~ories (ill-(z|): areal a~d buildu~I ro~s) and the lolel
store|e, or disposal/acdities. Saladin| mmte~discha~e# ouo~iafed witk mile re(has If Ihe faci~ty) ~41 Ithole Ihat ere opor~h~j under interim indus~iol octivity-.(]J ledov~uol narrative deI~:~pl~oi d Ibe JolJowU~I:Stoles ~ e pl~71~H under I~Mille C o~ opp&cut/on. DlscJ~s~ere ~ ate wolff SnlliliuM uteY~la Ih~l il the ~RCRA: associated wflh indua~el activity ITS years prior Is the ~abIitlol If thisIv) I~ndfills. land eppl~itmn lares, ~’"red Io apply Ior aR ind0vidu~l ~pplicabol hvo been lit;lid. ItO~d orend opera dumps that re¢~iw or have permit, apply |or e permit thmuSh e dispe4ed .no manner Ii ~lew i~liw~ ~i~race|veal say inc~u,~al Wlltfl (waste S’roup application, or saek �overeIe Io storm w~te~, method If IIIItlI~nl.li~t ~ reCeivad/ram any of the fecal|sties under e promulsated Itorm wlter Morap or disposal If IIllldesc~hed under this eubeec,onl |astral penal Fv.ilities that are
includ,n| those thai ire svhiect to required to obtain In ind~vtdull permit, employed, in the ~ ~ prier le theI’~,~liLion under I4ahtitla D of lie¯A; or any discharle el’ lear¯ wirer wlUch itlII d I~iI OPl)lic~ti4~ 1oIvil FaClllli~.~ ¯valved in 1he recyr.lin~ Ihe Direct~ is evaluabnI for IinimiII II~�l by ~ I~ee~IaS’ matenall, includm~ metal sc~lpyards, d¢Iilnaliofl (~ee 40 (~R |~4..T~cJJ under ~th ItOrm wIlef rime//:.
IvloIobiia |unkyarcLs, includmI bul not a murdenpol ~rele Ill’ll sawer. II II I/~IM~ICy th W~|dllimited Io thoIe claIaihed an Slandard end which is nol pert at’ ¯ srovp peIticides. IIIxcldsa. soil ceoditiledustrial ~.,lassific~t:on ~01S end $003: apPl’cation delcnbed uoder P~il~’apb and fort.&ere I~ ap~ed: lbl|vii| Sees¯ electric I~wer Llenr~atinI (ell2) of this helios, shall I~Jbmil u end a dese:i~4~ol of eailtmI elfMctorIIfar*hteea, mcludinj �oal hendhnI sites: /~PDES application in Iccordence with

~ noI-M~ctv~! �O~lml meaau~l is(via0) Trensl~:n:.lion Idr~hhrl the requirements o| I 13,3..21 u 14Klil’~ed
reduc~ po!lvllAls In sial waterclIIlified II $t.ndeed industrial and I~,pplemunted by the provisior~s o(
and I desc:~l~ion of the II~lmi. theClesld’ie--IJonl 40, 41.42 |e~Cepl 4~1- the remainder of this parv&r¯ph,
liar¯ water ~,ceivea indudinI the2SI. 43, 44. 4S. end $171 which h4 ve Applicants for dischs,les composed
ultimale dmpo~al of any Ioltd or ~vehicJe lainten,~nce ihope, equipment entirely el~ Itorm water sheU submit
wastes oll~i’ thin by diIc~,~,~clean8 ~ralion,. or airport de~canI Form l and Form ST..4.ppllcuntl ~or

ICI A ~,ttificalion thal Ill o~lfallI bl~qlJonl. C)nJ¥ t~ perl~ooa of ~e d~$cha~l composed of storm ~ eter
ah~ld cor,o~n alarm wote~ dla~a~l~mflcihty that are eiU)er envolved in and non-flora watpr shall suhmil Form
ioloc~etL~I with indullr~l activity hwvehicle mamtenenc~ |in~ludu~ vehic!e I. Fur¯ 2C. and Fo.’m 2F. Applicants |or
been l~sted or evaluated for therehvbilitalion, meG~lnlClJ I~peire, new sourees or r~w a,sc.h,,raes |aspei,,tma, ~uel~. and lul~icalion), defined in | 19~.~ a[ thns p~)r~} composed pres.,nce at non-0torm water diachep~@,~

equipment clearun| operations, a~porl o~ storm water and non.storm ~ater which ere oat �ov@rud by a NPD~
permit: tests for such no~-slorm welerdeacons operations. Or which ere shall subm~! Form I. Fo~m 2£}. end Form
dmcher~eo na)r ~nclude smoke l~ata.ptherwiie ident:fie~l under perqFaphe

(b||14) (~j-(vii) or |u()-(aj| of thil IeCbop (d Except as pruv~ded in I IZ2.~6(cX! J fluoromel~c dye teitl, enalyliI of
a~ocilted wilh industrial activit~ (ill-(iv|. the operator of s 8term water 8c~urele SchemltJCI. il well me othe~

affix) Treat¯sill work~ geeatin8 discharae ¯sw,~ciited with JJ’ldqltTi8| ep[tt’OJ:H’~l~ tilts. "r~ ce, ir, canc~
domuf-~� eewaie ur an)" other se~a¥~ activity sub,act to thin a~:tiunsha~ ¯clyde e dcecriptiun Of the melh~l
al-d~e or wutewater Ireatm~nt device l~OVide: m, ud. the date of on), te~in~ end the am.
or s)’stem..,ed in the Stora|e treutmcnt. |A| & lit¯ mp showin8 luf~.~Teph), site drein¯l~ points that wm di~ectl)"
r~c)’clifl8 a.’.d redamahcn of municipal (or ¯dice¯in8 the outline of drain-,ae oheerved dI~n8 a test:

Uor domestic Jewels. inc’ludmb land ¯r~is lerVed by the outfsll(s| covered in (D| E.xUhn8 infer¯lira
dedicated to Ihe disposal aS’ ~waje the ¯pphcatio~ if ¯ Iopoaraphi¢ ma~ Ls aian~rjcant kikI or IpillI o~’ toxic’ or
IludBe Ihll are I~w’eted ~.ilhin ~e ufllviilib~l of the lacil,ty indudinj, hesardoul pollutants It the |vet!It), thai
�onfinri of t~e facd~:~, with a d.~’s~n each of its drainaIe lad chId;atle here taken Idles wilhin the three
flow of 1.0 mid or ¯rare, or r¢luired Io IIr1~ctures; the drainale area o~ each prior to Ihe lubmittiI o~ thiI 4rpplicmtJort:
base an approved p~tnestm~.0:! prod-am ltor~ wat~ outfaJl; paved ureas and (E) Q.aflhttfive data t~Js~l onunder 40 ~ par1 403..%cl ant!deed see bunldinas wilhin the dra~aOe are~J o~ Is¯pies �oih.,cted durin| ItOrm eventsfaem lands, domestic II,,rdens or lends e,~ch slot¯ watts outfa!l, each pest or and colk, ctud in ~’cordance with

us~used for #1udae manila¯ant whcr~ present area used for outdoor sturaae or | 1~2.Zl of I~| pert f~m ell ou~aLIs
slud~ ts be’r~ctltly reused end which d~spo~J of si|nificant meterial~, each ~ontalalh~ 8 storm water d~sch¯~e !are eel physically Iocwted in the exlilinI IIl’uclu.-i| Iu’ol I~easure Is ¯lsoctated with ind~lt.,~i KIJiVit¥�onhnes o1’ the |a~hty or areas that I~ reduce poll~Janti in itorri wirer nanol~l, the follow~q perlmelorl:in compliance wilh section 4OS of the matehali ~q Ir~ mccall less. (1| Any pollutant Jl~ M InCWA: areal w’h~re I~ItiC~I~s. herbicides, soil 8~idehne Io Wk;ch the fat|lit), ie(IS Construction activity indudir~ �ondit~r~n and fertdiI~1 are ippbed. {~| Any pollutant l~sted in the fac~iil),’icleanna. 8radu~ and exc~vari,~n each of lea hazardous wsI~e treslm~nt. NFT)E~ peri~t for its pro~euIctivIliL~I ~5~CL~(~ Ol~tinni that result Itors~ or o%lpolil facilities (includih~I w~stew~ter (if the racili~ b .~l~.r¯~i~m the d~sturbance of ~I than l~ve level ea(.b ma not required to hate a Rt_"ILA under an e~iatin8 NI~)I~S p~l~lI~l);o! total land ares which are not parl of a permit which Jo uIed for iccumu|atin~ (?) Oil and Irsaie. pH. laDS, COl:).lar~,~ �om~ plan of de~’elopment or hazardous waste vnder 40 ~ 2:~2.34]: "t"~, total phosp~or~s, totessale. each well where fluidl from I.be facilil¥ nitreIel. I~l I~l,-ale plul i~Lnte(xi) Irac.ihties under Stlndad

are iniected undee~o~�~ SlX.in~s. and nitro~e~;Ino~sfnll Class~calio~ 29. 21. Z2. Z3. other ~,rf~:e w~ter Ixxl~..~ which I’~1Ar~y inEormatioll oa Ibe ~24:)4.25.26S. ~?. 2?. 283. 26,5.30. 31 recurve II(N’OI water d~cha.rps from ,he required I pemMaph (t I~0.~1 ~)~|e~ce~ 3111. ~. 34 |ex~.p~ ~44t ~. 3S. )6, facih~. (m) and (iv) o~ the- pan:
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m pl, 1 of the eppl*cahon, the Di~ctor
cumulative d~ha~e~ to wate~ of the ~ expected ~ductton ofshill des~lnile belween Gve and ten Umled Sielel from ell identiGed ~ds I~ ¯ p~p~ed schedule forouff, ll, or field ,�~eninI ~int~ is municipal Oull~lls dun~ I slam evenl

imple~nti~ such ~nl~li. At i~p~sentel~ve of the ~mmerc~l]. Ill described under I t~.Zt(�)(T)) lot ~nim~ ~ de~plion ~ell i~~s:dent~el and industrial lind use ~. COD. TSS. d:seolved solidi. Iolil
(I) A dei~pti~ of minte~e

~n~butmI to the lyllem or. where nit~en, total phosphors, d~J~olved
~ e~lwll ~ ~¯ e~ I~ le~ thin five out~,ll, ~veffd phospho~s, cadmium, copper, lead. and
~l~ten~s (i~ ~Mblel)~ the appl*cetion, the D~mctor shall amc. ~hmites shall ~ accomplfl~d by
~e~ ~m m~desi~ele all ouffalls) developed as a descnpti~ of ~e pr~edu~: for
s~follows:

est~malin8 �onsli~uent loads and(1) For each ouffall or field l~ni,I (~ A ~p~ d~
~inl desilnited under Ibis date ensiys~s, and calculatmn meshes;

~ er plan Io ~ve~. ~plement endsubpsralraph, sample~ ~hs~l be (C) A pmpo~ed schedule to provide
~ ~ll ~ ~u~ the dl~�oliected or slo~ water d~sch~ries f~m eitlmiles for eich major outfill
~ ~9ut~ts from m~i~pal secretethee 8to~ events ~cumn8 at least one identified m either parajraph (d)(2)(ii) or
Jm ~m whi~ ~ivemonth apart m acco~ance with the (d)(1)(tJi)(B)(;) of th~ section of ~e
~ e~es of new d~elopment and~qu;rements at J 1~.21(8)(7) (the seasonal pollutant load end of the event
~ficant ~eveJo~ent. ~ p~nDt~ctor moy 8Slow exemptions to mean ~oncentrtt~on of ¯ ~p~senlatJve

eimplm8 three sto~ e~nts when ltO~ for lily constituent detected in ~ll 8~1 ~Jj to
~tm~t~� conditions �~ate load ~use 8ny simple ~qu~red under pire/rjph ~Jutent8 in dis~t~ej f~ muni~
for such exemptions): (d)(2)iu~)(A~ of (hll section; end ~rJle st~ sews. after ~al~ct~

(2} A negative description shall be (D) A proposed maintains projram ~ ~pJet~ [~n~lj to ~d~
pmvJded of the dote and duratmn of Ihe for ~p~sen~,t~ve date �ollection for the ~tlutan~ ~ d~e~a~ee f~m
atom event(s) sampled, rainfall tern of the pe~Jl that des~bes the ~rmte 0tom ~w~ ~teJni~
estimates of the storm event which location of outfalJs or field screening ~ns~ct~n site ~no~ a~ 8d~s~d
8enerlled the sampled dJschi~e and points to be sampled (or the o.tion of ~Flph [dJ[2~ivXD) of this ~tlo=
the durition ~tween the ito~ event ins~ream italians), why ihe location ~s {~} A deschp~ion of pricti.j ~or
sJmpled and the end of the previous ~presentitive. the frequenc~ of ~ritinl and miintimi~ public
meesurible (treater lhin 0.I inch samphna, pirimete~ to be sampled, lt~(l, ~ds and h~hweyj end
rainfall) 8to~ event: and i descnptmn of iimph~ p~ed~s for ~ducin8 the impact

¯
(7) For 88mpies �ollected and eq.,pment. ~,~n8 witen of dts~i~es from

~ described under pari8raphs (d){2)(i;;) {iv) P~Po~ed~ono~emenlp~rom. A municipi] 8tom ~wer s~stem8.
(A)(;) and (A)(2) of this section, proposed minalemenl prelim �ove~i ~cludinl ~llutenlo disliked as ~
qulntilltJve date Jhi]J be provided for: the duri(]on of the pe~t. It shill ~sult of deicmI activities:

. ~he o~anic pollutants listed in Table U; include i comprehensive plannin8 (#) A descnplmn of p~dums Io
the poJJullntl ]il~ed m Table Ill [loxic process which revolves public lllUrl ~et flood me.lament pro~�~
me~lll, cyinide. Ind tolll phenols} o~ pir~cipition end whe~ necessl~ assess ~he impe~ts on Ihe wirer q~li~
appendix D of ~ C~ part ~22, end for inte~ovemmenlal �ostal,natron. to of ~vl~j water ~es and
the followinI po;iutants: reduce the d~scha~e o( pollutants Is the ~Xlllln8 I~�l~l] ~d �ont~l
Total lulffnded ~hds (~S] maximum extent practicable ulinj nave ~en evaluated Is delemine
Total dtlloived ~hdl [~S) management practices. �ontrol ~filti~ ~e devJ~ to p~vide
COD techniques and s~stem, desijn and ad~t)onaJ pollutant ~movel from
~ ene~neenn8 methods, end such o~er water is feesib~;
Od 0~ ~ellt provJs*ons which ere appropriate. The (S) A des~ption of e p~em to

program shall also include a desc~phon monitor pol]utants in ~noffFecal 8lreptoc~cul O~ staff end e~.tpment lvl~ able to ~ratin~ or closed municipal landfillspH
impJemen~ the proaram, Separtte or other ~eetment. JtorJle orTotal K~ldahl m~r~en
proposed proarams mey be submitted by facilities f~ mumci~i waste, whi~Nitrite pJvl hittite

D0.oJved phosphors each �oepphcant. ~poled p~srams shatl identify priorities and ~edu~i
Total 8mmomt pJ.j orlen~� mtro8en ~ay Impale �on(rolo on 8 Jystemw~de for iu~c~onl i.d tltlblilhi~ITrail phosphors basis, ¯ wt~e.hed basis, j jUnldiclmn ~mplementJ~ ~ntro] mtJl.~l f~

[~) Additmn8l hmJted ;usnt~talJve programs will be considered by the ~moted wi~h ~e pmarem devel~dal8 required by the D,rector for
D~rector when developJn8 pe~i( under pa~reph (d)(2)(ivJ(C) o~ ~ldele~minj pe~]t �ondJhons (the
�ond~tJonJ to ~duce ~o[Ju~lntl in ~ctmn);D~rtctor rely require that quantitative
d~scha~es to the msxJmum lxten~ (~) A del~pt~on all P~mdata shill be provided for eddJlJonai prJcti~bJe ~oposed msnalement ~duce to ~e mexim~ extantpJ~Jmeters, ond may establish stmphn8 pro~rtms eha]] describe pnonhej for prJcl~ca~e, ~[]ulenls in dilchi~j�ondJtmnl such is the iocofJon, season
tmp;ementtn8 cont~lj. Such p~jrsms from municipal aspirate lto~ 8ewe~o~ stmple �ol;ection. fo~ o~ shell be b~sed on: ess~J8led with ~e tpplicetton ofprec~p~tstmn [~now meal rainfall) end (A] A description of Jt~clurji and pesticides, herb~cJde~ and fe~il~xerolher parameters necessa~ to mlure
louse control mellu~l to reduce which ~;ll include. IIrepresentativeness), pollutanls from ~noff from �ommercial

controls luch II ed~eltonll
laid ~f the cumulative ~s~har~es to d~scht~ed f~om the mumc~p8] llo~ meesurej for �omme~ial tpphceto~~et~ - or the Un~e~ S~ates from a]~       ~ewer s)’s~e~ tha~ are to be              end d,s~buton, end �anals for
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A~. CJesn Ws~ Act. ~ U.S.C. IUI delermine, on e ~s~by~se bisis. ~ll
Ic) ~or to ~ ~se.by~se~ ~’ ~rtain ~centraled Ir, lmal ieedm~ dele~inJtion thai in indivtdull ~11

It ~). slo~ wrier dis~n~e~        (a)(1)(v) and (�)(~v)).

, , , , obtain an ~di~dueJ ~il ~use of
~ of ~e ~ b ~ such

P~ 1~~ F~ (b) Whenever I~
~~~ Adminie~tor d~ide, ~lt an ~dividuel shell send in eppli~fion fo~ wi~

~it ~ ~qui~d under ~il eectmn.     ~tice. ~e ~l~er mull

~ to Nld I1 follows: ~i~ section. ~e Rqioni) A~ieil~itor
not~. ~lel~ ~ileion I~ I bier date

b~ ~ ~ U3.C ~ ~+~ ~fe m~t decilion ~nd the ~ons for it. ~nd
~i~ water AcL 42 UJ.C. ~ el leq.+ Ihll) send In application (urn with the AdmtnilWltor.
~eln Weler AcL ~ U.S.C lUI el le+.: end ~ol+ce+ ~e dllC]ll~er mull apply lot e ~ilill desi~alion was p~r will
~an Air Acl. ~ U.S.~ iM~ e+ ~+q+ peril ~der I ~.2) wilhin ~ days ol Nml+n o~n ~or ~side~lion du~nI

11. ~cl+on 124.52 il ~v+sed to Nid ii nolace, unless ~iss+on lot a later date ~e public ~mmenl
lollows: il IrSnle+ by Ihe Regional 1 124.~1 or I ~24.~18 end

A~inislralor. ~e quesl+on whether ~e su~uenlI t14.11 ~ ~ ~ I ~y. des+gnat+on was p~per will ~ml+n
open ~or ~ns+deral+on du~nI ~e public ~e ~e o~ F~rsl{a) Vahous ~cl+ons of pa~ ~.
comment period under I ~24.)1 or ~ ~ ~subpon B aUow ~e Director Io
! 124.118 Ind in ~ny subsequenl
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Appflcaflon for Permit To Discharge Sto~water
with
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~ ~ ~ lem ~re~ l d~ere~ ~ ~ ~mlI ......

Pen A ~ ~ to m~ at ~ ~ e~ ~ ~ ~ ~. Pa~s B a~ C ~e ~ to

Pans B a~ C, ~ ma; I~s~ I~ ~nt ~ ~ k~ ~

~te I~ f,~; pr~u~s 8~ b~s. 8~ any ~ 8~l~s k~ to ~ ~ ~

~em ~tm~ ~y w~h ~ s~tem ~els. ~es ~ ~ ¢~eCl~ from I~ ¢~er ~
~ ~. ~re t~b~ence ~ It I ~um. of I I~e I~ ~ ~ ~ese~ ~. ~ it any
~te f~ l~ ~l~t~ ~ e rewe~t~

U~es ~ken Ou~ t~ fi~ ~ m~n~ (~ Is ~ t~relher IS prlch~e) ~ t~ O,~rge must
~ (~u Ire ~t reQuir~ to I~]~e I fl~-we~ �~s~e f~ I~se ~rl~erS]. F~ l" ~r
~l~s ~h e.gmb ~e ~ O~ 1~ first ~ ~n~eS (~ IS S~n l~reafler es

~ ~ grater ~n 24

~ ~m~es ~It ~ �~ie~ ~ t~ d~r~ rel~ fr~ i lt~ ~ent t~t ~ greiler l~n 0
~I I~ It i.~ ?~ ~l fr~ ~ W~y ~;url~, (~reater t~n 0 I ~h rainfall) ~m ~e~,

A grab Mm~e I~n ~ Mken dwi~ 1~ fl~ thi~ ~e$ ~ I~ ~isc~r~ (~ IS ~ I~reefler is
~e). I~ o fl~-weig~ ~e ~li ~ Mken I~ t~ entq eve~ ~ f~ I~ hrsl t~
~ ~ ~ent

Grab I~ com~s~e Mm~es Ire O~i~ Is t~lo~

[PA F~ 351~2F (1241)               t - 3
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Ix~ I~e �oncenlrmlX:m mul im4er o~, ,, .......... ~

ore av~e

~e. Pa~ C r~u~res ~u to sO~re~ t~ ~J~ms ~ Ta~o 2F-2 2F~ 8~ 2F~ I~ ~ch
~s m ~ch ~ these Ta~es ore ~re~ O~y.          ’ ’             ~aH. P~
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In �oncentrations of t O0 JXJb ot 7eale~. For ev~y ~ar~ expected ~o ~ cJische~gad In �o~entmJo~ Jess
the~ ~0 pCb (o,’ ~00 1:~ for t~ four I~ants ks~ed 81x)ve). mm you mum e~tw ~ quent~tlve ~
Or b~y 4escr~e the ¢caso~ t~ I~anl is axle4 IO be Cl~�:~ld.

$~tall Bu~|n~ss FJempfion, If you ore t °~ buslr~s." you ~ ~ from t~ ~ ~
ks’ the organic toxic fx:dlutant$ I~ed in Table 2F-3 There ore bye ueys in which you can cN~ify es ¯ "8mell
txm’mss’, if your racily is a ccaJ ml~. andif Yaw pro~ble total annual production is JeSs then 100,000 t0n8

"/~er year. ya~ may subma pes~ Wocluc~lo~ data or es~amd Uure pn~ia~ (such ¯81 settle Of ~

average ~s man S~00.0~O be~ year (~n ssc~ �lu~ner ~9eo ck~, you n~y subnd sa~es data Ior Ihoca
year¯ insteac~ of cc~uctJng arWyses tar the Orgar~� toxic poifUtaJ~ The Woduction Or sail¯ �lm ram: be
I~ the faclrty which is the sotxce of the diSCherga. The data should n0f be ,rNtad tO produclion Or 8ales
the process Or Jyocesses w~ich �o~il~e to t~ 4~herga. unless those are the o~y proce~ M your
lac~,ty. I:o~ saJes da~a. in ~uatio~s in~ving
¢e~ unn mo~d ,,~’ox~ma~, man(el p~es tc~ t~os~ Ooo~s and sauces is blos~y es po~. Sales
for years af~e~ age¯ sho~ be index¯0 to the second cluene~ of 19e0 by men9 the 7o~ neti0nal IX¯duct
I~:e cleflat~ (second quarter of lgeo= 100). This index is ava~ble in National Income ~d Pmckacl A¢.
counts of the United States (Depart¯at4 of Commerce, Bureau of Ecanom~ ~y~).
Table ~F-4: Fc~ each ou51aU. ~ any poatT, am in Table 2F4 ~ you know Or believe tO be ~ in the
OtSCherga and explain w~y you belay¯ I~ to be wesern. No ar, aJy~ is ~<lui~cJ, ix~ if you have
data. you must report tl%,m. Note: Under 40 CFR ! 17.12(a)(2). causal¯ �lischargas of heZMdOuS substances
(hste0 ¯t 40 CFR t 77.21 O~ 40 CFR 302 4) may be exon~ed from 1he requirer¯eats of s0¢tion 3t ! Of CWA.
whCh establishes relx~t*ng requirements, civi per~ies, enc~ ~ Io~ cleanuD �o~$ fo~ ~s Of el and
h~a~cJous substances A cJischarga of a particular substance may be exen~xed if the Ohg~ source. ~
¯mo~r, of the CJischarged substances are identi1~d in the NPO£S pemd ap~:i~cafion or in the penM. if the
pen~t �O~ainS a re~u~emer~ fo~ treatment of the discharge, and | 1he treatment Js in ~iace. To apply lot an
exclusion of the discr~rga of any he2ar0ous substance from the requirements el ss¢l~on 31 I. attaCh ~ld~-                            ~q~
t~at sheets of ~r I¯ you~ Io~m. ca~g Io~ me Iolowlng Irdonemi~

~. The substance and the ¯mou~ �~ each substance which may be2. The o~gin and sourc~ of the all¯char0¯ d th0 8ubeWlca’

3. The treatmen~ wt~ch is tO be WOvk:iod Icx’ 1he �ltsCh~ga by:.

¯ . An ons~e arc¯truant System Separate from any IN¯truant system trcalin9 your rome¯ dis-
charge:

b A tree¯metal system designed to tree1 you~ normal dd~’harge and which iS ack~tk)n0Jly cap~ble
Of treatu’~g the 8mou~ of th4 sub¯lance idaNIhod ~ p4~greJ~ 1 ¯bOv~; or n� Any coral)in¯lion Of me 81x)~e.

USee 40 CFI~ ~ ~?.~2(a)(2) and (�). IX~,’~l o~ ~ 2g. ~79. in 44 FFI ~07~, or cor~�~ yow P.egio~
O~ce (’ra~e I o~ Form ~, Insuuc~,o~s). to~ lum~ ~ormat~o~ on excknions Imm sectio~ 3t t.

Pan vl~o

Quested in Pan VII-D l~ the S~o~rn eveN[S) wh~.h resulted in any ~ pOll~anl �O~efltretion
in Pan VIi-A, V,.B, or VII.C.

Provic:Je flow meas~n~r~ents oc estimates Of the IIo~ rate. a~l the tot~ ¯mounl o/dis4:harga f~’ the etonn
eve~(s) saml~eCl, the methocl of flow measure~, ot est~mm~o~. Prov~e the data end duration of the stom~

!event(s) saml~ecl, reird&ll measurements, or es~qres O~ the Uof~ eve~l wf~h gar~reta4 the untrod ~
end the Our¯lion t~,~,,~m me slom~ ¯,vent samt:~ecl and Ihe w~cj of 8he prow¯us measurable (gin¯tat then O. !
inch ra~a~) ston~

Pal5 ViI.E

Ltsl any toxk: po/Ic.~ar~ lisled in Tables 2F-2. 2F-3. or 2F4 wftlch y~ cuner~y use or man~facture as an
interme~ate o~ final pr:x~ucl (y by~’oduc~, in a<KIsl~, if you know O~ have reaso~ to be¯eve Iha! 2,3.?.8-ta-
trachlo~o0iDer~zo..p-0~oxin (TCOD) is �lis~har~ O~ if ysXJ us~ or msn~iclure 2.4.S-trichlo*ophef~oxy acetic

EP,k Fo~m 35 IG.2F (12-88) 1-6
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T~~T~
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Protechon Agency
40 CFR Part 122
NPDES General Permits ~nd Reporting
Requirements for Storm Water UDischarges Associated With Industrial        ~,~

Activity;, Propoled Rule
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,e. Potht .~w,~. they w~re nonetheless
APPOels noted th¯t in certain cases’ it    FebmL’3, 4.18e~). or the dJer.h~/e is

"’-s~dted to the tr¯dJbontL end-of-pipe
�°ntn)is th¯t 8rs the b¯sis of the NI:5:)ES may be epproph¯te for E;P^ to rsq~ a

determ~ed Io be e sJ/njf~centdP,~em !.o~pmc_e_ ss cbsr.b~/es end penmt~ee simply to re¯rotor and report
�ont~butor of poUut~nts to waters ofeffluent |eves¯.

ores. n~m Publ;ciy Owned 1"be
or Appeals encou~e/ed EPA Umted Statel or is �ont~butfn/to"~re¯tment Works * (I~FTWs). ~                                                                   ¯

van¯st¯on of water que]i~ elefld~dJ.to u~e It~ toterprst¯bon ¯utho~t~ toAS¯no7 ,,Is¯ Jusbfied |U decision by
I~h/at¯ bu,’dens to eot¯blisl~,~ e Tbe WQ& cairned led emended

Peru~lta for th¯ h-,,dre~ of thou~ncb of
Provides the A/ency with LSexJbLUt~ in

form of .,, N]~P..S penn~L +*.j e res-lt.¯dmb~st~Uve b~’den *,,d wo~dd chvert ,ur "~.~r/ee associated withre¯ou."�~¯ ¯way I~om �:Ollffo| Of the ~ 8~lJ~esled nlinji Ire¯ or ilCtjvit’7 mille melt iii of h 8pplic~bJlndu~l~l~J process wast¯ water IDd 8¯’~e~! pem~u. Provisoes of sectJoa 401 ~nd ¯ecUon
mu~�~poj ~ew~l~’ w~r..b st the ease.

~- Wole.’.Quoli~Acf ofl~ lnrJudial BAT/BCT tochnolow.l~sedW¯l,8 Burs Pre¯alJ3~ I~d |dsl~b~ ~ Water Qu¯hty A~t 1~5’QA) of 1887 requiem¯nee led Ilml Jlmlldtl forImv~onment~ prob|em..

..... m me meme.l Renource¯ EP^ to ¯dcG’eas storm water d~sche~le8" ~.u.~,:,.n,~, _e_~e____o.l, po~.utants to the

,,.,mower ~, ~8~2. except for ¯tore water
applir.ebl¯ wster qu~blT.bese"d-’’~’ u,.

�,lte.~or~ll of Poml enurces b’om pemm
cbscha’rles lilted u~der ¯eolian

o~u_pp: ~a~ ~.D.C. ~r/s). olf~ ,’v~ v ¯ ErA. In �oo~teUon with the St¯ten.
�~ I.,ou.,’t held thai i~A �ould ~’ uezors I;k:tob~.r 1, 10~2: two at¯dill¯tore water discheles that Ire in theno! exempt cbsch~le¯ ldenl~ied ~ (A) jl~ �~Jc~8~e wilh rlspect to whlc-b

Pails Of d~lnlllrj~l for WlIJC~ ~p~ ~
Februar7 4, 1M?;                   ~ ~N~2£,S St¯tea r.~anot require pemd*-~ a. ~ ne i~s~ct ~) A ~¯ChL, le associated with pear to October 1,18~2. The ELm~om’t was convinced that the Pemdt
lndeJln~l ¯ct~vi~, w~ |dent~ tho,e ¯tore waterpro¯Pare would be m*.na~eabis even

(Ca A ~¯cberle ~om t mw~Jc|p,,I ~acb~rles or classes of storm water
w~thout the axe¯phons oou~hl by ~p.a,,.

lep~.¯te etorm SeWer l)’ltsm JePv~ll~ 8 �~IIP-,~I.P~’¯I fol" w]lich pell~Jte ~ f~o|The �om’t recol~zed two 8~l¯n~lJves
fo~ reduc~Lni the permit work,laid: Po.P__"lllJon of 2.50.000 or more: requb’ed pr+or to October 1,1~S2 and

(1) Discretion l¯ derma whet IDa ^ cb¯cbL, le f~m e m-,,~pt] deter¯me, to the maximum extent
�onabl~tes t Post ~ouPr, e: end sept.¯t¯ storm sewer system ¯ePvmi ¯ precl~csbis, the n~l~e ~nd extent of

¯ PoP"Jel+on of ~0o,(~0 or more, but less
PoUut-,ats la such �lJsch.rle~+ Th.

1~) D~sc~tion to use certlm          then 2.50.000: or
¯econd ¯tudy is for th¯ porpo~ ofnchn~iJt+.it~v¯ devices, such ¯s lenor-I

(E) +4 diich..r~e for wlzich *he ¯st¯bl+ahLn8 procedw, es sad methoclo tope:’~ts, to heap ¯aniSe the woridoed.
Acla~¯t~tor or the State, as the case. V;th respect to the appropriate �ontrol storm water �ljsch.,,l~s to the

I..~�~.:l_~l+ uS.re m__eechllXlS m., the Ca)~u.I may be’ deter¯¯’lea tKtt the storm wets! extent necess¯l~ to eta:lie t¯ imlt)lctl Oe
"̄",vl, u,~eu r~lt i~^ hll W’id. I~t*~k.,d. ¢[llchq¯ �onl~butes l¯ ¯ Wolabon of ¯ Water qulLil3,, i~l¯d on the two lt~UIs,

"n~ t~e --,’~.’~.~ the Umted St¯lee. offici¯is. Is rsqu~,ed to issue
¯ t them d~erent~), w~lh~ 8 by no aster then October 1.1112. wi~cb

i~_dm~m:~.ebv.e &i.fetsibib& ~i or prelim fop. Storm water d.iachtr~e, wiser quebt~ 8~d e’t~blish ¯
reason for lOjujUn8 COm’l l=l~ditel to lllO~lted With todu¯b’~ ict~vi I~:, �Ompl’~btnsjve pro~¯m to re~lllreLl~ze the 8enereJ ablatives of the Act ~acht-’le" from |t.’,je mrs,capsj des~nated earns. Th~s prolrem mustud ms), res.It la ¯d;usl2nent¯ ia *he saps’ate storm sewer ¯)’stems (system.

litlbl+lb, it ¯ I~iJl~31,U~, 1^) lt)dOdt~KPermit prospero "--- - ¯erYm8 ¯ poP"laban of 2.50,01X) or more, (’B) recl~’~ment¯ for State storm waterI~’~)). The ~ouJ,l of ^PpeLb rer, o~nLzed "’,d dJachlpses ~rom ¯¯chum mu,~ic+p,,i):
me.n*~ement pross’sms. ~.nd

_thlt +l,ecl-iO, l~" 4~.2 of thl ~"~r’^ 82¥¯1 ~]3^

lepeZlt¯ ¯lore lewlr l¥llel~l (lylteml
IX’]~dJl~OUi d¯ldl~el+ T’a¯ piP¯¯rim my

permit to ¯r.bieve a deJLred reducboo ia 0u~ lell U3~n 3.50,000). ~ sesbon Of the
in+ u.,’]el, IrmcMace, ~nd m.nqementPoUutL-Jt ¢l,iaehl~es One Ire¯ of ^ct s~eI d¯’,�:Umes for !~^ to
pr¯cbcesf~exJbilir,/is that perusal sly rel%ltt¯ ~o m+ u~et¯ PePs.it eppbcat~on

end Irealm¯nt rs’�iu~b’lmentl.
ladt’*u7 prict~ce, l¯ lessen post source q~m’emen~,, ¯ppl+�~nt~ to snbaxll       8~ appmprs[ite.
poUubon problems. The Court o[ pen~t ¯PPh~bon~. E]~A tnd euthori~d n F~w~k of h?Di~ S)stom

.~* N..o~ ~ 0~,~ wtPI ~ ~mo~ o~ Nl~t:S led for pem~t �omphlnce for *he -
pm~’tm with the 1872 Ameadlaeatl to

e,..~d,+ j~ ,~’+r ~ ,d~ ~ ...... I~Dp.~ permJl~ for all o*he~ storm
.

date of’ ¯nicl~nent of *he K’QA (i.e.,      eJementJ of the
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Ad~Ult,,,~] tochnlca] inl~tl~ on ~ mqub’mn~en~ of BIdP plum ¯ M]~lon:
~ ~d the oil, meats ~ m ~ p~ is disposed e~ve. ~o~ edv~ ~ ~ ¯ ~to ~lUo~

1~. ~Du~c ~: ~ ~ ll~J ~ bow

li~D~vem~ono~�~’sr.Act~e~mnva~ manasement pro~am, in addition, other Eroolen �o~t~ol~ provide the f~ml ~ne of
I,,g~me, t pi~ Wber~ storm water t3~es of �ontest. such u spat1 defense In pt’oventir~ off.alto ssdbmmd
dier.bmTes oonto~ aip~Lficant amounts pmven-’ion mHmu~o can be =moldered movement ud L~ ds~d to pro, eat
of poUutants that can be ~moved by a to p~eveat catosu, oph~� events that can re’asian by protect/n/soib. Sed/~nent
sewq, e t~stsnent plant, the storm w~tor lead to surface or Sround water =ont~ol~ s~t deall~ed to I~nove
d~l c8= be ,4,8chlJT~d to the eon~min~tion, aed~,nent from runoff before the ~8azdttry sew~ system. Such v, ,E/.~atfl~bn o)~po~/u~Jo~ Journey. in ~s~ from the site. Sediment lid~4iv~’lJofl~ mul! be cx~cwq’lU~atod Sl~h the some cases, the eLtm~nat~on of poUut~on erosion controls eta be hsrther cUr/dadoperators of the sewase t~atment pi~,nt earn’ca n.,y be the most �ost.efJec~ive into two major elasse8 of �on~oll:
and the �aUses)on system to avoid way to control polJ.t~nt~ la storm water vegete~ve practices and smJctms/worser~q probtems w~th either �~sc.harzes euo~Jatod w~th indus~al pmcUeee. Jdajor tyl~eO of sed~nentcembmed sewer ove~ows (CSOs). act~,’~ry. Opt~o,~, [or tt~-~n~ ero,~o~ prac~cel ~ro ~dbue:~ent f~oodinS or wet weather potluben souJ~.~8 U~Jude reducu~ below. A mor~ complete de~ripUon ofopersboo of the ~eatment plant. VVbere onoite o~r eu~ssior~ sfleet~n~ r~u~o~ these pracbceo Is desc~bed in "Daft--CSO d~cha~es, ~ood~ m plant quab~, ~ cbemlcth used st the Sed|me~t and F.roiiofl Cont~L Anoperstioo problems can ts~u]t, samite facibry, and maddest)on of ~ater~] ln~,¯ntor), o~ Cu.’q~nt PracUca~", U.~see’age followed by a �ons’sUed ~leue m-nasement practical 81~ch as mOVl~j
durra8 dr~ weather �oncbLions may be storage areas into b~Lld~Ss. F.PA, OWE~ Ap~ ~0~ 1~0.
~onsidered. ," Opb~o for ~nt~olLu~ Pollutants in {.a.) S~�~’me~.’ ~dorc~io. ~fr~#:

tv. Trodi~o;tolezorm water Storm iq,’atzr I~..ha~See A~societed ~,,n~ pruc~’ce~. Vesetot~on. as
monoseme~tproc~ces. In earns W~tb Jndus~al Acbvi~ From d:ocusse:! her~, ~efes3 to �overt~ or~tuatlons, trad~Uor.~l otorm water Construction Aebvl~eJ. rneinta,~r.f an esdst~nl cover over soils.m~ugem~nt prsct)cas such ee 8~lJ l~JOlt �,o~t~ll for �Onl~,~ctJo~, The �/)v~ may be 8~ass, t]~es, vines,swales, catch bao~ de~ and activates0 can be broken into two 8~ops: skrub~, bs.,’k, muJch or str~w. Them~ntenen~e. U~ltraben devieej, (I) SecL~nen! and ercaion �ootm~ Lad e~tabSshment and metntenanes el’united retention or detention basins, (2) storm water �~n~lJ. Sed,,~ent and ve~etut)on o~ one of the most Important iwater rr~st, and oi/eod 8~t senators erosion centrob a~e 8e~mUy those

fac~m’s ~.’~ udnfa~ erosion wh~Uecan be apphed to an industTial set~r~. �ontrols wl~ch odck~ss poSut~’~t.J m cor.etruc~on activities a~e occumns. AHow¯veT, ~re mUl! be Lakes to storm water 8enereted from t~,e
evaluate the potential of many of shale d~ the t~’~e wh¯l~ �:O.~l~-U~o:l ~e,~e ti.~ctl cover reds©el the erolion

~ad~t)onal devices for [rated water ect~v~u.-s m oc---tu.~. Storm water pot~n~¯l of s el~ by~ Abeorb~ the
�ooLsu~.nabon. i~ some cases, it is �on~oJo m ~.ner~Jy those �on~ k~et~: er~r~, of rai,’Jd~r~p~ wl~ich
appropriate to bast tr~d.:on~l storm wbJc.b L’~ U~t~Jed du,’,~ the otherwise t.~pact soil; Jnterceptmj
water mtn~sement practices to those �ons~ucbo~. process, but pnmer~y water at) it can Ir~Jt~ ¯ into the
e.-~as of the drab~Se oyetsm that ~esu]t tn roduc~ons of pollutant~ m instead of ~ off � ~r~’U~ suHaca
j, ene~ste storm water wi~b ~Jst~v¯ly low Iton~ water chsc/~a;led L~om the site oo~,’s, and by slows8 toe velocity of
ieveb of pollutant~ (e.8- m~ny reefers, miter the cmast3"u~’t~on boo been r~n.off pr~mour,8 del~ait~on of sedmtent
pm~un8 Jots. etc.). At far.it,bee located ,~ completed. Add~t~ontl measures �.an be in the runoff. Vesetot~ve �oot~o|m er~
nor~em l~sJ of the cou~trl’, lflOW classs~’Jed as bo~ekeepm~ beret of:~.n ~e wos! imporler~t
Iql’mOvs] act)vibes ~y play an m-no,ernest pracUczs, t~keu to prevent Off-sit¯ ~nt
~t ale m I sW~ wares (i) ~ed~me~: and e~/~ ~/s. movemen~ end ~n pro~de 8 ~-fold
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mtended Io be used for the slora/e of
in reduci~/erosion el conoln~ction

e~d~cient apace and other foclor~ ¯Unwt~;l ~,.on~’m/e fo meuce pollutonl.~, these conl~’ob to be el~lned. ForSmog veSctefive pr&ctices plly socb
�~’eineoe locations with mars thin 10

klany mu~icipllibes end State¯ he~’e
ea Imporlont role m prevenbn~ era,ion.des’e.!oped sechment and erosion �ont~l
it il .Crib .�~l thai they L~ rapidly d~st~’bed acres ¯t one time which

served by a common ~einele iocaUorrequirements [or �onst~ct)on Ictiv~eo.
employed in ¯pproprtat~ moo, 1"no

whom i clelenuon beoin p~ddJn8
A 0,~l~f~�~nt number of munJcJpoUoes

(bah perm~ta provide that the operator
storole of equivalent �o¯~rols fo~and St’tea hove also developed storm

8boU lobate appropriatewater men¯lament controls. ~ perum from d~otu~ed areas h~m ¯ 10 year, 24-r~quu~s that fo¢~Jmse which chscbe~lt precaces on ¯U chotw-bed erase withLn 7
hour storm i~ not stainable, silt fences.cslender~ d~¥o of the laot a~."~v~t’y ot     straw bele dikes, o~ eq"Jvolent sodhneststorm water 8seocJated with Indust~al

Lhat area. Approprmte vejetahve
�ontrols ~ ~quh, ed fo~ all Mdeslope

ocb~y from �onJt~’uctton ac"yibes
pretties ms}" inr.lude tempo~re.st rtne©t., the~ alorm water
oee.d~j, Perm~ent seeding, mud=fUn8 or ~nd down~ bounderj~ of thePOUuboo prevenboo plea procedures

and. ~qub’em.enu specked m ¯ppbcaMe~oo etebibJ~tt~oa Pm~odu~8, or �onstruc:~a~
equ~wdent I~fflourel that protect
exposed son. EPA ~quseu �omments Jes~ ¯cree~ at ¯ win/mum. ~Jt fenm~,
on the application of th~s criterion or

’star t~Ttelement piw’~ approved by
8~e~w .t~Je dikes, e eq~dviJenttote Or local ofgr~j. Appl~cebie other appropriate �:~ler~ (ouch as ~u,u~m em required foe en

~r~q .u.~lm.e. nts specked Ln sod~neot 8~d �~terion that would o~¥ be 8pphcnb~a end douateh~pe bovncJ~Jes of theerosion pi~ or storm water
d~r~j specLfied seasons) for i~atw8 �onotruc~km trot e~ ¯ detenUo~ b481nmi~lement pIL,~S approved by Stets or ¯¯ppropr~1o ve~,~etive pract~Gel in 8J’~d ~.P~’J..d~ ¯faille foe f’u~oJ~local of~ciolo 8~t. ups¯ 8ubrn~ttaI of .n

(ames with Jose the 10 inches
~’~:~n~u:~hc:~:~d,::dd~cb’roe"der ’v’raSe "nnu’l r.~f.ii) end ,en.~.tnd EPA request, �omment~ on abe __ of¯ y reference areas (~ao w~th between 10 end 20

’=- u u~ey ere not opec’~colJy mcluded overlie lie.re fa( .this requfremenLea ~thcnlJh
m s alarm water po|lubon pret’ent~on weU de~med seisonal r~U J~tte.rr~ .sen, meat beoJns m 8enerelly viewed

Fo.r example, it m~y be annronrio., ~^ bein8 more effective ~ otherplan requ~.~d coder th~s permit.as
o~)" apply the requLrement !o lWt~ete sl~.-,’ureJ �anal, oiL 15exlbfl/ty he0 beenThe eec~mont and erosion �o¯t~o]s for
eppropr~te veietoUve practices w~th~ added to the Proposed requh’~ment=�°not~’uct~on ecUv~eo proposed in ~s
~ d’*’Ye of the test 8cb~), ~ a J~ven w~a �~ln~e Joc~tJon8 serve/10 oe Je84petit have th~e 8oolo~ I) to dJver~

upslope water e~ou~.d d~st~rbed tress of dw’u~ eenso..~ or months which k-ve a ac~’eo emce these sm~Uer site~ m~y b~v~
reasonable probeb~, of I r~in event more diff~y ~wdLn/en appropriate,’~e o,e: ~) to holt the expoow,~ of
occurr~4 ioc~t~oo for aJlowever. F.p.a, bu �onconwd~otw’bed L,’eas to the 8hor~est dw’oflon
about ~t~ eb~l,ty 1O de~rme appropriate *’Sierra wlter man, lament-possible: and 3J to remove seal¯neat
dr~ weather per;ode, and request~ �outrob *: ~’e to in-..J,,~le s de~%o~on&ore otorm weler before it ieov~ the

, site. of measures or �o~u~lj to�ommentJ on ~s 8pproocl~
Su’uctu~J �ont~’olo provide a second poUulont~ fm storm wat~E~r.h �onou’ucUon opere~oa covered

IL-~e of defense by cep~/poUut~ts thal wW be mt~od dw, W8~Y the ~ere3Jt.~. roq .~ to develop ¯ befor~ they Jeers the s~te. Struc~u’t~ �on~t~cUoa. but that wW �o~t~ue inueoc~pbon o! U~me r, iasses of �onfab
�on~’~)lo ~ necessary because �.on~rol poUuttnta in storm wot~rappropriate for inclusion m the |oclb~’e
~,eaet~t~re �ent:el0~ ca.unot be employed a~r.~a~ee 8~tor the const~uct:~on#;~.n. ,,~d unpJement ~ntrols identified
st or~8o of the site which are cont~u~¥ operet~on~ bays been completm:Lin the plan m ¯r,c~rd~.nc~ wi~h the pl~-~,
dise.ubed Opbon~ for "storm weterThe deoc~"ipt~o¯ of �oat,oh mu~t adckeso ~nd because o f~Jte Ume
period ~ n~lu~.~d befor~ ve/et~Uve �ontrols the ~e to be evaluated in theerosion &~d so~ment �ontroJo~ storm
prac:Jceo em f’~ly effecUve. St~cruru! development of pl~ne ~r~ude:water m~n~sement ~ ¯ 8~ec~ed set

of’ otb~r controls, practices selected for mcorporet~on into L’~dtmt~on of J~noff onsite:, flow¯ p!aa ~ to be based on a attenue~on by use of open yeS.taled
F.rooion and sed;.,,eot coon, oh loci¯do

�onoideret~on of the atteL.~ebiG~ e! sboth veoetat~ve procbce0 ~’~d su’~c~w.~ sw~Jes ~nd netw"~ depression-: storm
8]ven site of Uuplementuq pt~J~, water ~ten~o¯ J~’~u~j ~nd stormpractical Veoetat~ve p~ct~ceo ~ the
�om7olo, Opuono for ~cb �on~.ols water detention e~’~�~.,se. Often it bf’u’st l~e o! defense for preve~tin8 mclude e~w hale dLkes, out fence0, eppropr~te to b~-,orporote am, oral oferosJon~ Thsee �on~.~b ere to be based
earth chkse, br~ts.h bemere, draWeeSe these meaoure~ at ¯ eit~.on a consideration of tempera77
swale¯.eee~. permanent seechnj, mulr~n& check dams. oubew-fece droi~ Developw8 i~nd often MOnWc~nt~pipe slope �~e~n. level speeder0 otonn increase peak d~och~r~ volumes tadsod stabiLLzohon~ ve’Jetative buffer
drem in~et protecbon, rc~.k ouUetS~’~pe. I~d protection of ~es.
prote¢.~o~, eed~nent trope. ~nd eloc~ee �~. 8roeUy o~elureM 8r~tineTempor~7.~ seed~! J~ect~e0 are o~ten
temlx~r~,y oedw~ent b~oms. Fur sate5 near t~e ouUet o! on-oit~cited 80 the emile moo~ Important lictor
with mo~e th~ 10 thehu’bed OCTal at

cool~oht To ¯dUOate Ihese ef~ent~ th~- one t~me w~ch am served by e �ommon
_¯ e/~ec~Jme~ ~ stor~ wets ~

�~rammge Joc~bon. e detea~on blli~
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~- - ~ ~o ~

~n~im Isee Table 8)" ~e ~mft lene~8] ~~~ ~~

t~JiOn �on~lm and eto~ water ~ ~, m.~ ~ ~

~ ~ ~her ~Uubon p~venUon ~ m~ ~ m ~ ~ ~ ~ ~ ~

~ ~p/omtion o~tion~. Fa~UeeY~ ~~; II.~ ~ ~ ~ T~ ~/., ~.~ ~ ~.l ~ ~m~ated ilO~ water

eto~ wrier po~u~on p~venbon
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’ ’ ’
~. ~me oil and 1*8 exp~ or

Ad~onal ~8~ rosy ~ ~dproduction ftclhties ere expected to

mlt~ad of obt,~I Professional
~e. �o~ts w~d I~�lude ~entor equ~szation, e ~me leed eyste~e~etr ~n~bon& ~ Id~bonll
m~l ta~. end pol~er leed system~lt Is not applicable Is su~ [l~]ities.
~Or chemical precip~tibo~ I ¢lehG~ l~

e’~/lJWmie[°c//itiel’~tP~* SetUml and ~ s~d [¢eder ind m~�ove~ or ~ ~ mmcipated to
ta~ to ~adjust ~e pH ~have o ~ed ~st of ~ end in ~al
Of O ~ 9. ~e eq~ent ~ oyot~cost o~ Sl~ for me~ e~ed pUee. and
desi~ wi~ ~e excepbone ~ed cost of~.~ end ~ e~u~ ~et
~l~ef feeder, acid feeder ~d ~i]of ~ for ve~ i*~e piles. S~c~
~ ~ b tilburyouch ms salt domes e~ ~ne~lly
oho~ ~ Table 8. ~o ~l~�~d ~ bsve i ~ ~t of
~q~ f~ I ~8~eat ~s~ ~ ebaleen ~.~ for Jml~ p~el ($70 to
poJ~er system, one for ~cipitabon~ ~r ~bJc y~) ~d ~.~ for end eno~er f~ ~IpH 8d)ue~entI~ pries [S18 ~r ~bic y~) ~
~ add, ~ ~t of ~ II~oV de~n~n8 on ~e~ I~ ~d o~er
~e~fo~ ~ce ~lt e~�~s~ PU~ete~. ~e ~J~er f~ systemL ~p//e ~o~ ~, e~uent
statism bop~. ~e~l f~der.~bo~ for co~ p~e ~off m ~e
~0Ju~on ~s. ~JuU~ P~ps.~ft ~ �~ be achieved bF ~’o
mte~o~ec~ p~p~.r~t~ me~o~: by ~t~8 e~ot~ co~ecbonl end ~emeUo~Is ~! by use of �ove~ ~ ~e~m::
~8te of :ll~ficiU~ il idenfi~J to ~et~ b7 mUec~ ~d ~a~n~ ~e ~. of Table 0. A ~e~ent ~am~ lame ~leJ. �~l pile ~off may ~ ~ pol)~r system ~q~s ~e~mpb~ ~ ~e effluent ~tlUonl acid ed~tionaJ system to ~edjuotwi~out ~ve~ ~e p~e ~ ~llecU~ or pH ~n ~e ~8e of O to 0. ~ebej~ ~e ~o~. ~ ~e~ ~Jel. ~e
components of ~0 system ~dudeo~tm of ~e ~s~e~ ~d not
~ed ~ otorqe ~ ~o feed p~p~have i ~n~!
In Icia P~ con~ I~p. end iss~Jat~~e u~ of �ovt~ ~ ~o~ to FP~. eJec~! ~ec~on8 endp~vent or ~e expos~ of ~e cctl

p~e to Jto~ water ~m *eners’] ......
to be prtct~�al o~y for ~lttWeJy Ims~ Ad~bonsl cf~l~ ~J~l

coat of ~ele tec~ol~Jes �~ be fo~dplies. Cos/p~e coven or tl~a~ml ~e Ln: "Development Doc~ent for ~fluent
*n~c~peted to have, ~ ~st of~ ~laboo8 ~de~ ~d S~dland I~ual cost of Sl~ sad ~ent S~o~ITable e pro~des satires o~ ~e COlt

Steam ~ec~� Post So~ ~tejo~".

~8~ ~ based on I ~mdm~on ~,

pH edj~meut end met~ ~u~
TA~ 9.~ ~~e ~mt, for ~PO~ent (for

~STI ~ Tn~ ~eq~bzition~ e ~e feed 8ymtem end
~ t~ for pH edjuo~n~ 8nd t
�l~er for me~. ~e ~m~ for ~e

~

~ntm~ent ~d e8~ ~ p~e ~d - ~m

m ~off sremJ to ~~t ~s.
~ ~

~e feed mFmt~ ~P~yed for pH
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Environmental
Protection Agency
40 CFR Part 122

~.= National Pollutant Discharge EliminaUon ’
,-:- System Permit Application Regulations

for Storm Water Discharges; Application
Deadlines; Final Rule and Proposed Rule L.
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+165,54 Finders] Resti$1~r ,I Yol. S6. No. 214 / Tuesdiy. November S,

Fedem! Itq~dal+on~ is amended 88 (6} FaciliUas wJ~ exJstm~ I~D£S

PART 123-~rpA ADMINISTERED **eo~eted w~th ~DdulU~A~ ic:Uvlty ihsI

PERM/T PROGRAMS: THE NATIONAL. maintain ex~Un~ pem~ls. FtciJibes wi*k

POIJ.LTTAI~I" DISCHAFIOE permill ~ storm water

EUMINATION SYSTEM usoc~eled ruth L~duJtnal Icbvlty w~JC~

|. The eulhorl~ L, Itmtio~ lo~/~rI’$12 evbndl ¯ n.w sppGemIIoa In mc~md~
�ontinues to read u. follows: wilh tl~ r~qm~menls o140 C~R ~

Avlbed~.TIm Cleu Water Acl. ~1 ~.st~ rand 40 CPR s+?,lelc) (Form ~ Form IF,
IP.s~ ,~. ~ and othe~ applicable Forml) 180 d3ys

belo~ l~e e~plmt~on of lu~ pea’mils+lubm~ B--I~mdl Appll~llon ~ ¯ ,&P4�~/NPDF.S Program/~tlmOnt~ Nm.: ~ lollowlnl alx~aed~.m wla ~ot
I IU IJ4mlmt~ ~p,~ i~ I~ ~ Iff Federal I!.q~sbom.

I~!" lJ mv~d Io ~d "Oc~obe~ ~

& I1~ I ~ I~lrl~rmphs (t)(ZJ(iv) ~I’A~US ~.S OF ~i£P1V, MIER ~0. 1991
¯nd le)lSJ ~ mv~d Io ~md ~a/oUows:

~~~1. ~ 1L1~*.

~ " ~ !,
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pageslisz Standardlndusu~al Classifications, or $|Cs, used by ~he U.S. f~der~l
government. The pages are copied from ~he Sta~rd i~lu~tria! Clo~$is~¢ulion
published in 1987 b~ ~e U.S. Office o~ Management ~nd Budget. ~ ~ple~
inc]u~s much mo~ d~s~pfiv~ inflation on SICs, ~d ma~ ~ u~ful in ~l~ning
¯ e SIC of ~ p~cul~ facility. ~e m~ual is available ~m ~e NaUon~!
~fo~uon S~i~e ~S), ~s ~r No. ~B 87-1~12.

~e S]~ syslem is int~nd~ Io de~ ~e o~tions o~ ~a~h ~omm~i~ lnd indus~
o~on in ~e U.S. by ~ 4~igh c~. The system is hie~hi~al, ~ ~t ~h indus~
o~tion h~s I 4-~ ~e that is calego~zed under ~ bro~der 3-~ ¢~e, that
~atego~d under ~ b~d~t 2-digit c~. For each indus~ o~ration, the tint two
¯ ~ls of its 4~gh ~ ~ its 2~igi~ c~e; and the ~sl three digits ~ hs 3-digh

~ ex~p]~, th~ b~d 2~igit SIC 28 e~ompas~s m~n~ m~nu~ctufing o~tions
~lal~ to Ch~mic~s ~d Allied ~uc~. P~ o~ this 2-digh ~uping is Ihe 3~git
c~t~go~ SIC 287, A~cuhu~] Chemic~s, that apply to only some of the SIC 28
o~fions. Pan o~ the 3-digh SIC 287 ~ouping is SIC 2873, Ni~genous
~ facility ~at manufactu~s ni~ogenous fertilizers has a 4-digit S~C o~ 2873, a 2-digh SIC
o~ 287, and a 2~igit SIC o~ 28. Further, it is p~ o~ the Manu~actu~ng SiC ~oup, which
is a~ 2-~gil SICs ~tween 20 and 39, ~signa~ed as D. in the 1987 Office of Managemem
~d Budget publication.

U
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SANTA CLARA VALLEY NPS
INDUSTRIAL
STORM WATER
HANDBOOK

THE SANTA CLARA VALLEY
NONPOINT SOURCE POLLUTION CONTROL PROGRAM
STEP-BY-STEP GUIDANCE FOR COMPLYING WITH
THE REGIONAL WATER QUALITY CONTROL BOARD’S
INDUSTRIAL STORM WATER GENERAL PERMIT

~ Santa Clam Valley
Nonpoint Source
Pollution Control Program

rPROGRAM PARTICI PAN’I%:
Campbell, Cupertmo, Lo~ Alm~, I~ Altos H~lls, Lo~ G=to~, Milpi=~, Mome Set,no, Motmt=tn View, P=lo Allo,
~an Jo~e, Sanl~ (~3ata, ~ratoga, Sunnyvale, Courtly o/ ~anta C3~ra, ~nd the $ant~ Clara Val)ey W=let ~t~
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SCV NPS Program Guide to the Regional Board’s Industrial Storm Water General Permit

1. INTRODUCTION
What is the Regional Board’s Industrial Storm Water General Permit?

2. COMPLIANCE REQUIREMENTS
Do you need to comply? Overview, components, schedule, and deadlines

3. NOI: THE NOTICE OF INTENT TO COMPLY
Preparation, recordkeeping, updating, and other requirements

4. SWPP PLAN: THE STORM WATER POLLUTION PREVENTION PLAN
PART 1" SOURCE IDENTIFICATION
Evaluating your site for potential storm water pollutants

5. SWPP PLAN PART 2: STORM WATER MANAGEMENT CONTROLS
How to select and implement Best Management Practices (BMPs)

6. SWPP PLAN PART 3: NON-STORM WATER DISCHARGE ELIMINATION
Field investigation methods and certification requirements

STORM WATER DISCHARGE MONITORING7.
Preparing a Monitoring Program, sampfing in the field, and analyzing results
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The Industrial Storm Water General Permit is the Section 2 of this handbook.
latest in a long series of efforts that are being used
to prevent contaminants from moving with storm The Gencral Permit defines facl:litka Ihat need to
water into surface waters of the U.S. The be covered as dischargers of storm water
information in this handbook specifically refers to associated ~ D~lus~al ac~trit~, or
the General Permit for the Santa Clara Valley. d~scSarger$, if your facility needs to be cOV¢l!=d.
The handbook is intended to belp operators of you a~ required to file a Notice of Intent by Ap~]
indusu’ial facLliti~ in t~ Santa Clara Valley to :30. 1992. If your facility meets the definitions in
control pollutants that may enter storm water and tbe Gene~l Permit and you do not file an NOI.
to comply with the Oenera] PermiL you will be CO~lsideR’,d to be

storm ~nter w~t~o~t a I~erndt.
In January 1992. the General Permit was adopted
by the California Regional Water Quality Control if you need to comply with the General Permit,
Board. San Francisco Bay Region. This agency, you are required to prepare a Storm Water
referred to as the Regional Board throughout this Pollution Prevention Plan (SWPP Plan) and
handbook, is a state agency empowered to Storm Water Monitoring Program by October 1.
administer and enforce water pollution control 19~2. i:)ischa~ers will De required to file an
programs in the San Francisco Bay area. annual permit fee of $250. The requir~ncnts of

this permit will be in effect until January
The Regional Board’s regulations w~re adopted It may be renewed and possibly revised at that
pursuant to regulatory requiremonts of the U.S. t~me.
Environmental Protection Agency under the
fedet-al Oean Water ACL This means that the if you operate an indusLrial facility in Santa Oara
regulations are subject to enforcement under the Valley and
terms of U.S. federal law. with rig same new storm water requirements, you should
incentives and penalties that are provided by otlgr understand that you are not alone. A ¢imLlar
regulations under the Clean Water ,Act. ,At t~ir General Permit that applies to other pa~s of
most severe. Clean Water ,Act penalties inciudc Califomia was adolXed by the State Water
fines of up to $~.000 per day I~r violation plus Resources Contxol Board. In other states.
jail time. industrial facilities a~e regulated either by st~e

agencies or U.S. EP,A regulations, and they may
The storm water regulations that the Regional be subject to different requirements than C~lifomia
Board adopt~ are contained in an NPDES Storm facilities. Throughout the United States. industrial
Water General Permit. Order Number 92-011. facilities will be r~luired wi~n 0g next year or
T~is order is referred to throughout this document two to implement storm water pollution contn~ls
as tl~ General Permit. The (3~neral Permit is similar to the ones required by the Santa Clara
wrin~n in a way that applies to a large number of Valley General Permit.
facilities in the Santa Clara Valley. Your facility
needs to be covered if it has one or more
~s~rh~i o, ct~vit~e$ which are exposed to storm
water. This phrase has a specific definition under
the regulations, and is explained in detail in

The Santa Cla/a Valley NPS Program page 1 - 1 3/~92
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Section I Introduction

ORGANIZATION OF THIS HANDBOOK Section 6 of this handbook contains informalion
on how to inspect your facility for improper

The purpose of this handbook is to provide discharges of non-storm water to the storm drain
guidance to industrial facilities which are covered system. This certification is ~quired to complete
by the General permit in their efforts to comply the SWPP Plan Part 3: a legally-binding
with those regulations, certification that you have identified and eliminated

all improper discharge.~
Section 2 provides some detailed guidelines on
how to determine whether your facility needs to be Section 7 describes how you can meet Ibe
covered under the General Permit. The concept of requirements for a Monitoring Plogvam. Your
"who should be covered" is straightforward: facility’s Monitoring i~ogram will outline the
Facilities that conduct indus’trial operations should times and locations at which you intend to collect
manage all storm water that may ~ those storm water samples on site, and the chemical
operations. The legal delinition, and the method parameters you will test the samples for in ¯
for determining whether a specific facility meets laboratory analysis. The section also describes
that definition, is not so straightforward for many how to repun the results to the Regional Board.
facilities. If you have any doubt whether you
need to be covered, refer to Secti(m 2.

THE SANTA CLARA VALLEY NPS
Section 2 also provides an overview of the PROGRAM
General Permit, including the schedule and
deadlines for conducting required investigations The handbook has been prepared by the Santa
and completing required compliance documents. Clan Valley Nonpoint Source Pollution Control

Program, or NPS Program. All information in
The other sections of the handbook each describe this handbook is provided by the N’PS Program
a compliance document that is required by the purely as guidance, and does not have the weight
General Permit. Scion 3 discusses the Notice of of regulation or the explicit approval of the
Intent, or NOI. A facility’s operators need to Regional Board. However, we have closely
submit an NOI to demonstrate that they analyzed the Regional Board’s regulations and
understand the facility is covered by the General received ongoing clarification of their intent. The
Permit. The NOi also commits the operators to information in Ibis handbook is our best judgment
complying with the regulations, of effective means to comply with the letter and

spirit of the regulations. This handbook will he
Secdons 4, 5, and 6 describe the thre~ pans of the modified oc, casionally as regulauons and
Storm Water Pollution Prevention Plan, or SWPP compliance procedures continue to evolve under
Plan, that each regulated facility needs to prepare, the Regional Board’s actions.
Section 4 gives guidance to help you identify
potential sources of storm water pollutants related The Program’s intent is to help industrial facilities
to your facility’s industrial activities, and for control storm water pollutants from their sites in
completing the Source Identification. SWPP Plan the most effective way possible, while also
Pan 1. hclping businesses to comply with their regulatory

requirements under the General Permit.
Section 5 describes the SWPP Plan Pa~l 2, which
will identify the Storm Water Managemen~ In this way the NPS l:~ogram will help reduce
Controls that the individual facility will pollutant~ that enter the South San Francisco Bay
implcmcnt, tTh~sc controls are al~ widely in storm water. The NPS Program is an
known as Best Management Practices, or BMPs.) association of 15 agcneies in Santa Clara County,

The Santa Clara Valley NPS Program page I. 2 3,6~2
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Section I Introduction

including ! i cities, 2 towns, the County L
government, and Ih¢ Santa Clara Valley Wat¢r
District. You can get more information about the
Program’s activities and further guidance about
information contained in this handbook by calling
!-800-’/94-2482.

Controlling pollutants in storm water has been an
important �oncern in the Bay Area. and in the
Santa Clara Valicy in particular, since the late
1980s. If you received this handbook as part of
the Program’s binder at a Wod~shop in Maw, h
1992. a more detailed descd~on of the regulatory
development history is available in the binder.

The Santa Clara Valley Nonpolnt
Source Pollution Control Program

Program ~.

City of Campt~Jl
City of Cupe~no
City of Los Altos
Town of Los Altos Hills
Town of Los Gatos
City of Milpitas
City of Monte Seresto
City of Mountain View
City of Palo Alto
City of San Jose
City of Santa Clara
City of Saratoga
City of Sunnyvale
Santa Clara County
Santa Clara V~¢y Water District

The Santa Clara Valley NPS Program I~ge I - 3 3/6/92

R0059441



Section 2                                   Who Must Comply? .. General Permit Overview

The January ]992 General Permit applies to many
The Santa Clara Valley Industrial Stormindus~ial facLlilJes.
Water General Permit

A g~ permit is unlike other environmen~
EITeetive date:regulatory permils in a number of ways. The

January 15, 19~2most s~ldng difference is that Ihc regulated
facility does no~ individually apply for a permit, Regulaling agency:do¢s no~ commit to site-specific compliance

The San Francisco Bay Regional Waler
acdons specified in advance by a re~tdator), Quality Control Boan:! (th~ Regional Bolrd)agency, and do~s not receive a docum~:n~ that
states it is "in compliance." In this resp¢ct, the

Conforming to regulations from:G¢neral Permit is somewhat akin to th¢ Permit by
¯ The C~lifonda SLa~e Wa~cr Rcsoun:¢sRule r~gula~ions that California EPA has issu~l

Cor~ml Boardfor some h,~ardous wasl¢ facilities.
¯ The U.S. Envimnmenl~ Pro¢~on

lnslead, lh¢ operators of a re~daled facility ~ Regulated community:
ordy to file a Notic¢ of lntcnl~ or NOI. By filing

¯ All manufacturing l’aciliUesthis NOl, the operators slate that they undcrs~nd
smae m~u~lmory,they are covered by the regulation, and they

¯ Certain other industrial facilitiescommit to identifying and implcmcnlJng whatever 3ee Pin’11actions are necessary for their facility. The
individual facility does not have site-spccil~c

Regulatory purpose:nume~c:d effluent discharge slandards for
To prcven~ conLaminaLion of surfaceconcenuation of po11uLanL~ in th~ storm wa~er it
by pollutants carried in "slorm wa~erdischarges.
associated with indus~al ac~vil),"

The slandards specify only that facility operators (A~ d~j~d b~ ~he reg~lmion)

muse prevent storm water pollulJon "to ~h~
Principal requirements:maximum exlent practicablco" Under dds

¯ Submit NoLice of Intent, April 30, 1992
performance requirement, dischargers arc ¯ Eliminate non-storm water discharges toexpected to implement s~mctural and non- storm drains, July I, 1992s~rucmral "Best Management Practices" or BMPs.

¯ Prc’pare and implement Storm Wa~erBMPs arc mcasures ranging from employee
Pollution Prevention Plan (SWPP Plan),Lraining to covering waste storage an:as which wJU
Octotx:r ~, 1992keep pollutants out of storm water disch~,-gcs.

¯ Prcpa~ Monitoring Plan, October l, 1992BMPs arc discussed in Section 5 of this ¯ Collect a~l chemically analyze samples ofh~.ndbook, and in a separate BMP Manual
storm water runoff from industrial sites,developed by the NPS Program. (Additional twice a year ~gin.nJng October 1, 1992standards that might apply to some facilities

¯ Submit annual fee of $250 to the Slate
specify water quality s~ndards for strc~uns or

Boa~’dcreeks that receive their di~haraes.)

The Santa Clara Valley NPS Program            page 2 - 1                                    3/~92
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Section 2 Who Must Comply? .. General Permit Ovemiew

The General permit is unlike the pemqil by Rule certified by a responsible officer of the firm and
approach in one respect: Permit by Rule does not kept on site for possible inspection by a regulatory
require any site-specific compliance documents, inspector. If the Plans are unsatisfactory, or if the
but the General Permit requires the operators of facility operators are nol implementing the plans
the facility to l~epare two site-specific documents, conectly, the Regional Board may request the
¯ e Storm Water Pollution Prevention Plan Plans to be changed. The facility needs only to
(SWPP Plan) and the Monitoring Plan. submit a time schedule to make the required

changes. (This information is drawn
The advantage is that while each facility is Provision 3, Section A, page 4 oflhe January
automatically covered by the same General Permit, 1992 General Permit, Order No. 92-01 !.) The
each facility’s operators may design compliance agencies may levy fines or lake other enforcement
plans that are tailored to the needs of the individual actions if the facility’s plan is not changed as
facility. A large heavy manufacturing facility with requested.
outdoor machinery may need a much more
comprehensive plan than a small manufacturer
with all the operations under a single roof. The ORGANIZATION OF THIS SECTION
Regional Board is free to accept any plan Ihat it
feels does an adequate job of p~venting pollutants This section has two main pans:
from reaching storm water. It does not need to
force ~very facility to stick firmly to arbitrary Must I apply for coverage by Ihe General
guidelines that may be very costly and not Permit (NOI)?
effe~ve at storm water pollution conuol for some
smaller or"cleane~" facilities. This section conchs a series of worksheets that

you may work through to help determine whether
A disadvantage of ~he general permit appmsch, you need to apply for coverage under the Genera/
from the viewpoint of the regulated facility, is that Permit for your facility. If you need to be covered
the facility never receives a "stamp of approval" by the General Permit, you will need to comply
from the Regional Board: the facility does not with all the provisions described throughout this
receive a document that is verified to be complete handbook.
and sufficient for the life of a permit. As a result,
the covered facility must certify that from ~s How to comply with Ihe General Permit
poiatfor~ord the facility’s operators will work in
good faith to install, maintain, and operate This section contains a general overview of the
whatever physical or operational controls are General Permit, and the various steps you need to
necessary, to the best of their ability, lo prevent take if you operate a facility that needs to be
pollutants from leaving the site with storm water, covered by the General Permit.

Compliance does not need to be burdensome. The
General permit is not designed to punish facilities
that violate it unintentionally, it does, however,
require that the facility operators continue to
document their"good faith" effort toward
preventing storm water pollution for as long as the
facility remains active.

The Gcncra] permit specifies that an adequate
SWPP Plan and Monitoring Plan need to be

The Santa Clara Valley NPS Program page 2 - 2 3/6/92

R0059443



V
0

Section 2 Who Must Comply? .. General Perm~ Overv-~w

DOES YOUR FACILITY
NEED TO BE COVERED BY
THE GENERAL PERMIT~

Industrial Storm Water Permit Worksheet

The imcmion of INs wod~l~.l is m asdst
2mu’ticipal and industrial facility personml in

determining whether they a~ 6~ve~d by the
industrial storm water general permit. Note that
this worksheet applies only to municipal and
industrial facilities locaz4 in fig Sama Oars
Valley. Facilities located in other me.as of the stale
should contact the SWRCB for more information.

General In~;tructlon~;: This worksheet �oltsists
of sevcral pages, of which only s few will apply
to your facility. Start by answering the questions
on Worksheet I. Your answers will lead you to
additional worksheets that will ultimately assist

2
you in determining if you are covcm~l by the storm
water general permiL Note that �onstruction sites
m ~l.i~ to ob~n s =,ecial storm wazr gmaal
permit for construction, which is not addressed in
this workshecL

Please not~ that this worksheet is not intended to
provide s definitive answer for every facility but is
rather provided as ~ to assist fad/ity
personnel in deciding whether or not they
covered by the storm water general permiL

7he Sama Clara VaJley NPS Program             pa~e 2 - 3                                      3/6/92
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V
~ecfion 2 Who Must Comply? - General Permit Overview 0

,Worksheet ]: Genera] Inform=ion

I-I Is your facility a manufactudnff facility? y n

1-2 Is your facility an oil and ps or mining y
facility? E! El

1-3 Arc you responsible for ¯ municipality with y n
indusu’ial facilities such as corporation El El
yards, airports, or landfills7

1-~ Is your facility prima~ly involved with the y n
aca~’nent, storage, or disposal of" hazardous       El
wastes?

1-5 Is your facility primarily involved with y n
operadn~ landfills, land application sites or r’l
open dumps that receive(d) industrial
waste?

1-6 Is your facility ¯ recycling operation such y n
as ¯ metal or other scrap yard, batlery           El
reclaiming facility, salvage yard, or
automobile yard?

1-7 Is your facility ¯ steam electric power y n
generating plant? [] rl

1-8 Is your facility primarily involved with y n
transportation such as trucking or railroad El I::!
u’anspon, or do you operate an ah’port?

your facility ¯ sewage u’eatment plant or y n1-9 Is
indusu’ia] wastewatcr trcau~ent plant with I-I []
over 1.0 mgd volume?

1-10 Is your facility within one of the categories y n
listed in Table A that is subject to exist]rig !-1
storm water effluent guidelines? (Please
refer to Table A)

Instruct’ions: Read each question and check the appropriate yes or no box on the right.
you answered yes to one or more quest]on, go to Workshcet 2. If you answered no to all
of the questions, it is likely that you do not need to apply for coverage and comply with
General Permit. Turn to Workshcct 5.

¯ F .,ta ~a Valley NP$ Program ~e 2 - 4 .~/13/92
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Section 2 O

~ k~~: Facitir;cs Answcrin~ ~ ~o One or M0~ Questions on Work~h~ I.

The $&nta Clara Valley NP$ P~..~r~            P~De 2 - 5                                   &q.1,~
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Section 2 Who Must ~,ompty? - Genera! Perrnll Oven/,~w T

W~sh~t ~: F~lib~s Best ~ by a ~teg~ ~ ~lumn l of
~t ~s~ Yes m ~e ~ ~o~ Ques~ons on w~t 4.

f~ili~ ~h~gc m a mu~ ~’

3-2 ~ ~me ~ ~1 st~ watu ~ ~ y    n
f~li~ ~h~e ~dy ~ a ~i~nz
wa=r (~a a ~tch, ~k, ~ sh~t flow)?

U you have ~s~ ~s to ci~cr o£ ~e~ questions, yo~ fa~li~ is co~ by
~dus~ st~ water Sencnl ~it. U you ~ cc~in ~at yo~
¯ sch~gc ~ a muni~pal ~p~tc st~ ~wer ~ a ~iving wa~r, ~swcr questions 3-3
~ugh 3~. U you do not ~ow whe~ yo~ sto~ water ~s ~r
should find out NOW.

3-3 ~s ~i sto~ water ~at ~u y    n
indus~ ~vifics (items w~ you
chcck~ "yes" on Wo~sh~t 4) f~ ~
fa~li~ ~h~gc to a ~i~ ~ ~
p~css w~t¢ water s~, ~ o~�~ is
kept out of sto~ ~ins?

~ ~s ~1 sm~ water f~ yo~ f~Hi~ y    n
¯ sch~g~ to eva~fion ~n~ ~ ~�
~issiblc s~c~s ~t ~vent it ~ ;l.~g yo~ site?

~-5 ~ you have ~ existing ~DES ~it y    n
¯ at coven al~ sto~ water at your facili~?

~-6 ~s ~1 sto~ water from your f~lity y    n
~sch~gc to a municipal combined sewc#
(a ~wcr ~at c~cs ~ sto~ wazr ~d
s~i~ ~sch~gc)?

~ you have ~s~ yes to ~y of Ques~ons )-~, ~, ~-5, ~ ~-6, it is ~�ly
~ NOT �ovc~ by ~� sm~ water gcnc~ ~it. Go m Wo~h~t 5.

SNot~: ~�~ ~ n~ combin~ ~r systems in the Santo Cl~a Y~icy; however, cites
l~a~d in o~cr p~s of ~lifomia may have �ombined scwc~. ~is qucs~on is i~lu~
for pu~s o~ completeness.

The Santa Clara Valley NPS Program ,oaOe 2 - 6 3/13/92
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’Fable A.

FACILITIES THAT ARE SUBJECT
.- TO EXISTING STORM WATER

EFFLUENT GUIDELINES¯

¯ Cement Manufacturing

r.
" F’udlizer Manufacturing

" ¯ Peu’oleum Refining
;. ¯ Phosphate Manufacturing
~ ¯ $~,.am El~tri¢ Power Plants
¯ ¯ Coal Mining
~ ¯ Mineral Mining and Processing
.~, ¯ Ore Mining and Drr.ssing

,
¯ Asphalt Emulsion

"Reference: 40 CFR Su~haptcr N

The $ama CWa Valley NP$
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Workshee~ ~: Facilities whose Answers on Other Worksheets Suggest that 1"hey sre no/
Covered by the Genera] Penni~.

3-I Are you cer~in that you have ca~godzed y
your facility vypc �orre~y (Work~ee~ I D r~

2and/or 2)?
5-2       If you answered Work~h~t 4, sr~ you           y

reasonably �onfdcnt of your knowledge of       [:}
the fa~iliv/and of the regulatory definidoas
of "indum-ial ~’dvi~y expo~d ~o ~
wa~er"?

5-3       If you answer~ Workshee~ 3, a~ you           y
re.asonably confdent tha~ you und~rmu~I         [:}
where u~mn wa~r go~$ when it
your fa~ititT?

If you answered no m any of the above questions, you should ~.~ the assistsnce of odor
2facility personnel or the R©gional Water Qual~ty Comrol Board before de.~ding no~ ~o

~eek coverage under the genera/permit. More de~]ed descriptions of fedcr~ and s~e
regulations are available to ~uide your decision if you do not re~ch a d~fini~e �o~:ludo~
using ~hese simplified worksheets. Failure to comply with the ~orm wa~er pertaining
regula~ons is consider~l a viola~on of the Clean Wa[er Ae~, which could resul~ in ~
fines and l~naldes and incarceration of corporation off’~.

Whether you need m comply with the Genera] Perrni~ or no~, your f~ili~y must �omply
with local requirements and avoid con~,uninadng storm wa~r.

The Santa C~ara V~lley NP$ Program page
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Section 2 Who Must Comply? .. General Perrntt Oven~iew

HOW TO COMPLY WITH THE The NOI is the only documem you need to send to
GENERAL PERMIT: OVERVIEW the Reg~onaJ Board to be covered by the Permit.

Since it is a general permit, you do not need to
The Genera] Permit requires a few documents to "apply for a permit" or ~ubmit my permit to the
be gxepared by all covered facilities at specified Board. The other documents that Ihe permit
times during |992 and Ihereafter. Just as requires--tbe SWPP Plan and monito~ng
important, the Permit contains schedules for information-are to be kept on your tite, not filed
~ctwns the facilities hum rake tp complete the with any regulator? agency. Th~ documents are to
documents. The only way to effectively preparc describe activities you conduct on tim. and you
some of the t~luired documents for your titc is to can design tbem to be conveNent for yo~ to uae as
first complete some analysis and planning, and welt as for the Regional Board to evaluate.
occasional]y to implement some structural changes
on your site. This section provides an oven, Jew The SWPP Plan
of how to comply with the General Permit--hoth
the documents that are explicitly required and the The SWPP Plan has three pans. all of which must
actions that you need to take to complete the be completed by October 1, 1992. Sections 4.5,
documents, and 6 of this handbook contain guidance on

preparing b~� three pans. so they are not discussed
Figure 2-1 is an overalt timetable for the General in detail here. In general, however, you need to
Permit compliance ixocess. Three documents be aware that this is a pan oftbe General Permit
need to be completed: where the document itself is the explicit

requirement, but in order to prepare the document
¯Notice of Intent (NOI), before April 30, 1992 you need to perform certain activities on your site.
¯ Monitoring Program for your facility

Group Monitoring Plan application (if you
intend to be part of a group), before August
I. 1992 Regulatory Requirement:
Site-specific plan. before October |, 1992 The Storm Water Pollution

¯Three-part Storm Water Pollution Prevention Prevention Plan (SWPP Plan)
Plan. PJso before October !. 1992.

Due date:
If you begin operating a new facility after October October i, 1992
1, 1992, you must submit an NOi at least 30 days
before beginning operations. You must also Where to submit:
complete an SWPP Plan and Monitoring Program ¯ Keep on site at the facility.
before submitting the NOI. and begin ¯ Subject to inspection by Region~ Board
implementing the SWPP Plan and Monitoring or local agency inspectors.
Program when you begin operations. ¯ Need not be submitted to an agency.

The NOI Must include:
Pan i: Source Identification

Completing the NOI is straightforward. Aher you Pan 2: Storm Water Management
have determincd that a facility must apply for Cont,,ols
covcragc (as describcd in Pan ! of this section). Pan 3: Certification of EJimination of
you n~d only complete the form provided by the Non-Storm Water Discharges
RegionaJ Board. Sccdon 3 of this handbook
provides some guidance on completing the NO1.

The Santa Clara Valley NPS Prooram page 2 ¯ 10 3/6/92
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Section 2 Who Must Comp¥? - General Permit Overview

Figure 2-1; The Reglonel Board’s
Industrial Storm Water General Permit:

Schedule end Deadlines

1991 May 1 Submit Notification of Discborle.
¯ Not~ mw~iCil~l/it~t~. Req~red by U.3. EPA.

Tl~ b am ~ of tk~ Retion~d Bocrd’, Oe~nd Pemdt.

1992 B¢#ia ~ow- Decide whether yore facility
Ikrouxhow Identify potential
summer.. Search for and ehmi~ improper

Documem m~z~o~]
MaW ~ fo~ improved ~ wate~ poilmJo~ p~vmdo~.

April 30 Submit NO] mad $250 annual fee to SM~e Board.

~ J~� !: ~.~ide whether ~o pa~cipale in a g~up majoring plan;
if so. ¢omacl the Regional Board to verify acceptability,

Jun~

July i      EHmlnate non.storm water discharges
July

August I Submit Group Monitoring Plan to Regional Board.
Augus~ {if you choose a group monitoring approach)

¯ O~tober l Complete Monitoring Program and begin monitori~|.
October Complete SWPP Plan and begin implementing.

. * Comfy source idcnLification.
¯ Certify continUaLion of mamlenance/operabO~lJ BMPs.

Novcmbc, r ¯ Ce.r~ify elimination of impcopu connecbons.
. ¯ Make plan available o~ your site

ff Rqu~s~d by

1993 Identify, zcl~ct, develop,and impl~rnent addil~onal BM]~s, i/any.
tkrouxA Modify SWPP Plan and BM]>s ba~ed on moniloring results.
Jamum-~ ].~, Modify Monimnng Program ba.~d on previous years’ results.
]997 Inspect facility annually; modify SWPP Plan

and Monitoring Plan when operational changes warrant.

*~ July 1 Submit $250 annual fee to State Board.
~. Submit monitoring resulu to Regional Board

and Santa Clara Valley NPS Program.

The Santa Clara Valley NPS Program page 2 - 11 3/6/92
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Section 2 Who Must Comply? .. Gene[al Permit Oven~iew

Pan I o1" the SWPP Plaq is a Sourcc dctailcd specifications for pollution conlroi
identification, You arc required to idcntif’y as devices and structural controls, and the kinds of"
ftdly as possible all thc locations or activities at facilities that should install th~ro. Section S of
your facility that arc potential soun:cs of pollutants this handbook I~Ovides some guidance on
in storm water. You can’t do this by completing a coropleting this portion of the SWPP Plan.
prc-prcparcd form like the NOI form, but need to
identify the particular locations on your site. The central point here is lhat mith~ the
Thus, even though the deadline for completing the regulators, your rounicipality, nor the hIPS
Plan is October l, 1992, you need to spend tbe Program can prepare INs plan lror you. You need
p~ceding roonths fully evaluating your facility, to evaluate your own facility and select

appropriate components. When the Regional
Pan 2 o1" the SWpP Plan builds on that same Board or other regulatory agencies send
facility evaluation tha~ you need to complete for inspectors to your site, you need to be prepared
Pan I. Part 2 describes Storm Water Management to dcseribe why the controls you have selected
Controls that you intend to implement on your arc adequate for your site. The regulators will
site, including those you may be already need to see not only that you an: implementing
iropleroenting. Here, ~ou, the Regional Board has the controls as your plan proroises, they will also
not specified a list of actions that you may check require that you show that ~hcse an: the
off, but instead gives a list of general ideas and appropriate controls. Be prepared to show the
~quires you to commit to iroplcmcnting those process you went through to select the controls
controls that~irec~pl~ropriatej’oryourj~acility. It is and the evidence you used to reach the
icl’t to you to dcfine "appropriate." This handbook conclusions.
offers some guidance.

Pan 3 of the SWPP Plarl is a legally binding
Your SWPP Plan needs to show which controls certification that you have eliroinated any ixxcntial
you plan to implement, why you think those discharges of non-storm water to ~� s~orm wamr
controls will be effective for your facility, and conveyance facilities. The certification must
why those controls arc sufficient to prevent storm that you havc fully examined the facility and
water pollution at your facility. Clearly, ~his effort found no improper connections to the s~orm
extends beyond preparing the necessary drains; or that, if you did locate any such
paperwork. You need to analyze your facility to connection.~, you have eliminated them. Such
determine the appropriate controls to prevent iroproper connections arc quite common on
storm water pollution at your faciliry, and you industrial sitcs, especially older sites.
need to do so in the roonths preceding completion
of the SWPP Plan itself. This clearly requires some actions in advance of

completing the document. You need to sign this
A number of guidance documents will bc available certification by October 1, 1992; so you need to
to help selcc~ appropriate storm walcr managcmcnl have field crews checking your facility long in
controls. The Santa Clara Valley NPS Prograro is advance of thai date, with enough lead time that
preparing a roanual of Best Management Practices, you can n:movc any unexpected connections that
or BMPs, that describes thc baseline, everyday they find. In fact, Provision C.4 of the General
operating practices that the Rcgional Board will Pcrmil requires you to eliminate non-storm water
expect roost industrial facilities to implerocnt for discharges by July I, 1992. If you have done
pollution prevention, this, signing the certification ~s just a formality.

Section 6 of this handbook describes the process
Also, the Stale of California is prcpanng a more in more dclail.
cxlcnsivc Bh, tP manual that will include more
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Section 2 Who Must Comply? - General Permit

The Moniloring Program efforts for monilodng. More information
these programs will b¢ available at a later dat~

All industrial facilities covered by the General
Permit need to conduct monitoring Io demonstrate
the presence or absence of contaminants that
originate fiom your facility’s industrial activities.
Monitoring means collecting sample~ of ~torm
water mat leave your site, and ~nding them to a
qualified laboratory for chemical analysis.

Site-Snecific Monitodn¢ Pmtn’a~

if you conduct monitoring at your facility, you
need to develop a program plan to identify the
locations and frequency of sampling, and the
substances for which you will analyze the

Choosing the kinds of chemicals for which you
analyze can be very important. First you need to
analyze for substances that you have identified as
possible contaminants from your indus~al
activities, On the other hand. each additional
substance for which you a~lyze leads 1o an
additional fee f~om the chemictd iaboratogy.

The times and locations at which you
samples must be repreJemmive of storm water
discharges from your site. The Goncral Permit
includes some specifications for collecting
representative samples. More detailed formation
on preparing and implementing a Monitoring
Program will be av~able at a later date.

Grou~ Monitorin~

The Genera] Permit allows facilities to conduct
monitoring as part of a group. This gives some
financial advantages, because not every facility in
a group nccds to conduct monitoring. However.
you need to demonst~’ate that the facilities you
select for are n:presentative of discharges from all
industrial facilities in the group. The Regional
Board intends to develop procedures for
approving monitoring groups and accepting group
monitoring data. Also, thc Santa Clara Valley
N’PS Program is developing proposed support

The Santa Clara Valley NPS Program page 2 - 13 3/~92
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Section 2 Who Must Comply? .. General Permit Overview

CONCLUSION: The Santa Clara Valley NPS Program shares Ihe
HOW DO THE DOCUMENTS concern that we all do what wc can to prevent
HELP ME COMPLY? storm water pollution. That is why we have

prepared this guidance handbook, to help you
The thee-part SWPP Plan is not to be submitted comply with regulations and also to help you
for approval to the Regional Board or another identify the most effective way to keep from
agency, but is designed to be kcpt on your site for unintentionally contaminating ~ water and the
inspection. (It is also considered to be a public San Francisco Bay.
report, available to the public as spocified in .
Section 308(b) of the Clean Water Act.) in this
respect, it is similar to a Spill Prevention Contlol
and Countermeasures (SPCC) plan that you may
he required to l:~’~are lfyou handle hazardous
materials on your site.

Inspectors from the Regional Board or a municipal
agency may visit your site to examine Ihe
effectiveness of your storm water pollution
prevention measures, as described in your SWPP
Plan and as implemented at your facility. You
i~.~1 to do your best to implement reasonable
measures prevent storm water pollution at your
site, and to document fire rationale for your
decisions, because there is no formal "buy-in" by
the Regional Board about the acceptability oflhe

We understand that it is not the intent oflhe
Regional Board to inspca and issue citations in
the fashion of the Occupational Safety and Health
Administration. whose duty is to ensure that ~afe
working practices are followed all day, every day.
The Regional Board’s intent is to use its
inspection authority to visit facilities thai appear to
be discharging pollutants to storm water, and to
inspect them to identify ways to improve Iheir
SWPP Plans.

The Regional Board’s p~mary corm is ~t ~
avoid ~ischarging poll,,~.~nts to Ihe storm w~r. if
you accomplish this. and demonstrate it by the
documents required in the General Permit, the
regulators will not dictate how you accomplish it.
Whatever way you choose is perfectly
satisfactory. If you implement a well-designed
SWPP Plan and maintain a clean site, you should
comply with the regulations.
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Section 3                                                   NOI: The Notice of Intent

’l’h~s section describes how to prcN~rc a Notice of
Intent-an NO], for short. Thc NOI is your Regulatory Reguiremenl: ’The NO[..
formal application to bc covcrcd by thc G~ne~
Permit. If your facility necds to bc covcrcd Due date:
according to U.S. and State regulations, and you April 30, 1992
do not file an NOI, you may be considered to be
"discharging storm water without a penniL" Send to:

State Water Resources Conuol Board
The NOi is required if you discharge storm water Division of Water Quality
associated with industrial activio,, as dcfincd by Attention: Storm Water Permit Unit

P.O. Box ! 1977its ~gulalions,.and therefore nccd Io comply wilh
Sacramento, CA 95812-1977the General Permit. Section 2 of Ihis handbook

provides guidanec on how Io Icll whether you
When you mail Ihe form, include:must apply for covcnzgc. The NOI does not

¯ The complctcd l-page NOt Formaddress how much of your silc is affected, or
¯ A site map, on the form provided orwhich portions oI" [he storm WalCr from the sile arc

another map that is convenient for yousubject to the controls, if any part of the facility is
¯ A chcck for $250, payable to State Watercovered by this regulation, you need to filc an

Resources Control BoardNOI.

Please send a copy to:This NO] is not thc s;unc notific;tlion that the
The Santa Clara Valley NPS Program,Santa Clara Vallcy NPS Program asked you to fiic
5750 Almaden £XlXCsswaybcforc May 1991. That was to notify your
San Jose, CA 95118municipality that you may di.~charg¢ storm water
(Do not senda fee.)from part or all of your facility inlo municipal

storm drain lines. The May notilicalion was
You will receive:requircd by the U.S. EPA and was directed to

A copy of the General Permit with ayour municipality, if you arc covered by the
discharger number for your facility at theJanuary 1992 General Permit, you nccd to file this top, shown as "WDID number"NOt rcgardlc~,~ of whether you relumcd the

questionnaire distributed by the NPS Program
during 1991.

Thc questions you nccd to complete on the NO!
ORGANIZATION OF THIS SECTIONarc intended only to gather some basic information

about your facility for the Regional Board. This is
This section of the handbook consists of threethe only documcn! you nccd Io ~nd m the board
pans. First is a copy of the general informationto be covered by the General Pcm~it. and line-by-line instructions issued by the
Regional Board for filling out the NOI. The
second pan provides some additional suggestions
from the Program These suggestions address

The Santa Clara Valley NPS Program p~ge 3 - I
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Section 3

NOh The Notice of Intent 0

questions which arc not easy to answer, or for
which ~e Program can provide some information
lhat the Regional Board’s guidance does no~
include. The third parl comains a copy oflh~ NOI
form provided by the Regional Board. plus a form
suggested by thc Program to make your site map
easier to complete.                                                                         2
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Section 3 NOI: The Notice of Intent

The Regional Board’s NO! IIISlru¢lions
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The Regional Board’s NO! lnslru¢lions
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Section 3                                                NOI: The Notice of Intent

FURTHER GUIDANCE FRO]~t THE smaller storm drains, including street drains. These
SANTA CLARA VALLEY NP$ PROGRAM areowncdbythcrourdcipalityinwhichlh¢ facility

is located, if the indus~a] facility is not in an
This section contains information on soroe of ~he incorporated rourdcipa]ity and you discha~e to a
less clear.cut sections of the NOi form. This street drain, the owner of the system is Santo Clara
information applies particularly to the Santa Clara County.
V~ey. Soroe of this advice reflects the Program’s
judgment about the ]cvcl of ird’ormation that is likely The second po~ibility is that the faciliW tl Ol3eraled
to satisfy the Regional Board for a typical industrial by the Santa Clara Valley Water ~ If you
facility. Specific facility situations roay be discharge directly to a flood�control ¢hann¢l,
differcnL including a natural ~ bed that is malntain~ and

operated for flood �ontrol and storm drainage, ttm
Each heading of this section is nurobered to owner of the $ystem is ih¢ Santa Clara Valley Water
correspond to a section in the NOI form. The DistricL
information under each heading pertains to that NOI
seclJon. Box2. Box 2 is the appropriate response if you

operate your own storm drain systero which
discharges Io a surface =ream or the Bay. If water

NO] Question IV. Receiving Waler discharges to a drainage ditch or creek, you should
]nformalton trace where this ditch or crock leads. It roay b¢ a

point of direct discharge to a rocciving water. It is
]}.0.x ]. Box i is the appropri:=le r~sponse for roost roore likely that it discharges [o a creek that is
facilities. If you have storm drains on site, the operated by the Santa Clara Valley Water District as
drains pmhably discharge to a stonn drain system a flood control facility. (ALl the creeks named in the
(unJess you operate your own dircc| slorm water box on page 3-7 am Water District conveyances).
discharge systcro). If you operalc a very sroall Them arc very few facilities in the Sanla Clara
facility and have no storm drains, your storm water Valley that do not discharge to a rourdcipa]ity or
runs to a guucr or a storm drain in the stm(;t, which Water District drainage facility, and that need to
is a rounicipal system. In either ca.~, chock box l check this box.
on the NO] form.

Box3. The third box, for discharges that flow
The blank that roquests the name of the owner of indirectly to waters of the U.$., is for facilities
the storm drain O’$tctn should bc filled with one of where storm water runs off the site and flows over
two possibilities. The first possibilily includes all adjacent properties prior to entering surface waters.

IV. luI£~;£1VINO W&TER INFORM&I’ION
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Section 3 0NOh The Notice of Intent

If you operate an evaporation [x)nd IO retain storm located your facility on these maps, and identify the Lwater on your SilC, you may not he a discharger receiving water that drains your area. Since the
(and, if so, do not nccd to file this NOD. NOl’s purposcs are not to precisely define your
However, consider carefully whether you may bc location at this time, a rough estimate using these
an indirect discharger, maps may be enough to satisfy Ih¢ NOI.

If your pond has the potential !o overflow, the
water will run across hmd and may enter a surface Receiving Waters in Santa Clara Valley 2water. Evcn if the rainfall that gcncr;llcd this water Listed from west to east "
occurred long before the overflow or release, such a
release, however large, is considered by the San Francisco Bay
regulations to be a discharge of storm water. You San Francisquito L-"n~k
may wish to consider filing an NOI ~ that you am Adobe/Matadcro/Barron cre~ system
covcred in Ihc even[ of such a dischargc. Permancnte Creek

Stevens CreekOtherwise, if it happens, you will be di~harging
Sunnwal¢ West Channelstorm water witlmut a permit and may bc subject to
Sunnyvale East Channelenforcement actions. -
Calab~as Crock
Saraloga CreekP_sl..q~. Identify Ihe name of the water body that S~ Tom~ Aquino Cr~kyour facility’s storm water erects, whether you
Guadalupe Riverdischarge directly to a stream or not. if you
Los Gatos Creekdischarge to a storm drain syslcm (and checked box
Coyote Creek

2
1 of pan At, you nccd to identify the receiving

Penentencia Creekwater to which your storm waler is conveyed
through pipes or channels open, led by your
municipality or the Santa Clara Valley Water
District. (The Rcgional Board needs to know Ibis
so that it can tact=lily which induslriai facilities’
discharges contribute to a particular Slream’s water
quality.) This is not an easy question to answer,
even for the municipalities thai oF~r’alc U~ SlOIWl
drains, because the pipes and channels in urban
areas of Santa Clara Valley have bccn modified and
added to over re;my decades. Slonn water is
conveyed across n;~lural and polilical boundaries.

Try to select the receiving WalCr thai is nearest to
you, from the list in the box on this page. Unless
your facility is in the small area thai drains directly

9
to thc Bay. you should mx list San Francisco Bay.
but instead I.he major creek or river thai receives
your water cn route to the Bay. If your facility is
anywhere in the Santa Clara Valley, )’our receiving
watcr is one of those listed in the bx)x. It may bc
useful to consult a lol’x~graphic map for your area to
dclerminc the location of local creeks and streams.

As initial guidancc, the maps on the following two
pages shov., appropriate boundaries of walersheds
in the Santa Clara V:dlcy. You might he able IO                                                                 "
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Section 3 NOI: The Notice of Intent

NOI Question v. Industrial lnrormalion Regardless of the SIC you use in annua.! reports, to
complete the NOI you should consider the principal

This section needs to bc complclcd with the codes activity al the facility and enter the 4-digit SIC that
for the Standard Industrial Classifications, or SICs, describes that activity. On,J convenient approach
that pertain to your facility, may bc to first answer part B of the NO]’s Question

v: describe in words the principa] activity or
SIC is a system of classification originated by the activities at the facility. Then locate on a list the
Deparm~ent of Commerce that is intcodcd to SIC(s) that describes the activity, if you are
describe the kinds of activities thai take place in a reading this Handbook as part of the hiPS
commercial facility or corporation. The codes are Program’s Compliance Binder, you can find a llst
not limited to "industrial" activities in the usual of4-digit SICs in Section 3 of the binder. Section
~ense. The system includes a designated SIC code V provides space for up to four SICs. In the case
to match the activities of private businesses, non- of 4"acilities that perform more than one industrial
profit activities, and many public agencies, activity up to four 4-digit SICs may Ix: entered.
Regardless of whether you know Ihe SIC for your
activity, you can be sure that one or more SICs can The State Water Resources Control Board has
be used to identify your facility’s :~:tivities. provided some guidance on determining a facility’s

primary and auxiliary SICs. The state recogNze~
For purposes of the General Permit. thc SIC of that using SICs in this way is somewhat of a force
interest is the one that dcscdbcs the industrial fit--the codes were developed to report on economic
activities m an individzwlfacilzO,. To cormcdy activities, and do not exacdy match the goal of
complete this section of the NOI, and to comply determining which facilities need to conduct
with other sections of the Gcncr;l] Permit, you nccd pollution prevention activities. Nevertheless, the
to determine the primary SIC for the facility. Federal regulations specify that the SIC is the unit

to use for the purpose. So, the guidance on
This may not bc the same as the SIC for your dctcrmining primary SIC is based on economic
business as a whole. Man), larger corporations guidclincs: T’nc primary acdvity at a facility is the
have a single SIC under which they report to the product or ,service that contributes tbe largest share
Bureau of the Census or which ll~cy use in reports to the economic value of goods or services added at
on commen:ial activities. But the purpose of the the facility. Economic value may be gross
General Pcrmit is to n:gulatc fac’ilitie.~ which production, sales, receipts, or revenues.
conduct industrial activities, so the requested SIC is
intended to descdbe activities at II~c specific site for Many facilities will list more than one SIC in the
which a permit is to be obtained.                 NOI. The first listed should be the primary SIC.

include other, or "auxiliary," SICs to describe other
kinds of operations that take place at the facility.

V. INDUSTRIAL INFORM&TION
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Section 3 NOh The Notice of Intent

Determining Facility SICs: Examples

Example l

A large elcctmnics corporation conducts a range of
activities at a number of sites: products assembly,
electroplaling, lon~ distance trucking, and other.
Tbe corporation’s primary SIC is 3426, and it has a
number of auxiliary SICs. A facility in Santa Clara
VaLley that is opc~-ated by the corporation and
dedicated to clcctmplating pans would report
economic data under SIC 3426, but for the
purposes of the General Permit would have a
facility primary SIC of 3471, clcctmplaling.

Example 2

A school district operates a vehicle n:pair and
maintenance facility for school buses. The school
district has SIC 8211 for its overall reporting
number, and mighl appear not to bc covcn:d under
these regulations. But the bus maintenance faciliw
conducts aclividcs likc those described in SIC4151
(which is included in the industrial =.mivitics named
in thc General Permit). The maintcnancc facility
should be covered in an NOI and Its1 4151 as its
primary SIC.

if you conduct scvcnd kinds or industrial activities
on site and it is not clear which is Ihc primary, Ibe
order in which you list them is not important.
Simply list scvcnd S1Cs in the spaces provided, if
any of your major activities is clc:=dy covered under
the General Pcrmit. ~cn thcm is liltlc diffcn:ncc
which of them you list first in tilts section--your
facility will need to comply in any case.
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NOt Questiqn vii. Facility Information

VII. FACILITY INFORMATION

o. --,-,
Total size of site and percent impervious surface Part B. Percent of site Impervious
may be estir~te$. Try to estimate reasonably
accurately, but if you don’t know the exact size, a Impervious areas on your site are thos~ that wiU not
good-fai~ estimate to the ncar~st tens of squar~ feet allow rainwater to pass through to the ground
is adequate for a smaller facility, underneath. This includes paved paddng lots or

access roads, concrete sidewalks, and buildings and
]::or a multi-acre facility, in general you nccd not other roofed areas. Gravel paddng lots and similar
estimate fractions of acres, graveled areas are "pervious" because rain water

can percolate through.
Part A. Total size of sile

The percent of your site that is impervious is the
Total size of the site includes -’,11 the ;ir~a within the number of square feet (or acres) of impervious area
property line of any facility th;tt is �ovcrcd by the divided by tl~ total area of the site, as you estimated
NOt. Th~s is not Ihnited to industrial arc;is on the in part A of the question. This n~ed be ordy a
site--include of~cc buildings, p;trking lots, and an), rough estimate. You can make estimates from the
undeveloped land that you own. map you attach to the NOi. The work box shown

below includcs some suggestions of the kinds of
impcrvious areas you might find on your site.
Estimate t~c area covered by the following
categories, add thcm, and dividc by the total site
area to get thc number to enter in Section VI, Part
Aoftbe NOI form.

Calculating lhe impervio~s area of yo~#r
facility site

Buildings: ~ ftx __ ft = ~ sq fl
~ftx          fl=          sqfi

Paved areas: ~ ftx ~ ft =        sq ~t
(parking. materials storage, other) ~ ftx ~ fi = ~ sq ft

Sidcwalk: ~ ftx ~ ~ = ~ sq fi

Other. ~ ftx ~              gl ft

Tot;d impervious arca: ~ sq fi

Dividc impcrvious :trc~ by tot:tl sitc arca to find

pcrrcnt impcrvious: ~ sq fl,/~ sq f~ =
fraction x I00 = pen.~cnl
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Site Map The checklist includes a request for the town~hip,
section, and range of your facility. These arcThe NOI form provided by the Regional Board
numbers that dcdvc from a uniform geographicalincludes a site map form. You an~ no! r~quircd to
locating system used throughout the U.S. They arc "/use this form; any map is acceptable as long as it
probably not the first thing you think of when youincludes all the ilcms that the Regional Board

r~qucsts. (See the box on this page.) Another mapdescribe tbe location of your facility, and may not
form suggested by the Santa Clara Valle), NPS be readily ktK)wn to anyone in your plant. They
Program is also included here. it has all the may be included in a Icgal dcscfiIxiono =uch as Ihe
information required by the Regional Board and dccd to thc property. If you lease the ploptrty,
includes a checklist of the items the Board requires,contact your landlord and ask whether the
the same as the list in the box on this page. If you Iownship, section, and range arc available.
already have a site map that you can casily mark to
include the Regional Board’s requirements, feel freeAhcmately, you may he able to locate your facility
to use that inslcad, on a high-quality map, such as a U.S. Geological

Survey 7.5-minute quadrangle, and read theThe Board’s inslmctions spccil’y ;, "’to scalc" map,
township, section, and range from the map. Or,with "as much dclail about the silo as possible."

You should not read this to bc too burdensome, or you may be able to find the information at your
to require a first-rate dr4fting job on an all-new sitelocal public library.
map for this purpose. A map d~,~wn to approximate
scale is gcnerally sufficient, it needs to include
enough detail so that any site inspector, when Zvisiting your facility, c:m walk around the sile "and
locatc all the itcms you havc markcd on the map.

Information to Include on the Site Map

Buildings
Material handling arc~s
Roadways on your property
Adjacen~ strccL~, with names
An arrow showing (approximate) north
Facility township, ~ction, ;uyJ range
Storm water collection points
Storm water conveyance:
underground drains, dniin inlets, ditches,
guttc~, roof downspout exit points, other

Storm water discharge points:
~l locations when: storm water leaves the
property
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NOTICE OF INTENT SITE MAP
O

~
CALIFORNIA WATER RESOURCES CONTROL BOARD, SAN FRANCISCO REGION

LSanta Clara County

Property line
Building outline ~ Material handling areas

~, Roa0ways (on the property)Storm water conveyances
~ Storm water chscharge points(gutters, ditches, downspout discharges, others)

(where storm water leaves the property)
~ North 8ffowApproximate scale: 1 block ,, ~ feet                  ~ Names of adjacent streets

~i[e location: Township: Section:.., Range: __
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Secfion 4 SWPP Plan Parr 1: Source Identilication

SOURCE IDENTIFICATION

This section Is not yet complete at the to look at the areason youraite that maylead to
t Ime of pub I lea t Ion for the March storm water contamination, and Io alter or �iimi-
1992 workshops. Further lnforma- hate them. even b~]’ore your SWPP Ptan ~ into
t I On w I I I De pro v I(lecl In fur ure up- effecL if you eliminate the potential of a particu-
lates to this DlnOer. lar activity or location to contribute polluants to

storm water, then you do no( need to list theThe first part of the SWPP Plan is a detailed
activity or certify that you will take continuingdescription of potential sources of contaminants actions to minimize pollutants that enter

that may be exposed to storm water at your water.
facility. The intent of identifying these sources
for your site can be seen as two-fold. ORGANIZATION OF THIS SECTION

The primary purpose is to encourage you to Section 4 of the Guidance Handbook describes
identify the important potential storm water how to conduct a source identification for your
pollution sources at your facility. This will assist facility and how to complete Part I of the SWPP
you in more directly addressing your SWPP Plan Plan. The guidance on conducting a source
and monitoring program to pollutants from these identification provided berc is only one possible
sources at your facility. Effective source identifi- approach to conducting such an identification.
cation is important to your compliance process. These steps are not pan of the General Permit, but
This will help you to eliminate potential sources are suggested by the Santa Clara Valley NP$ Pro-
or, if this is not possible, to design effective BMPsgram.to prevent storm water pollution.

IDENTIFYING POTENTIAL SOURCES
The second purpose intended by the General OF STORM WATER POLLUTION
Permit is to direct any future site inspectors AT AN INDUSTRIAL FACILITY
toward locations on your site that they should
determine whether your SWPP Plan is satisfactoryThe Source Identification pan of the SWPP Plan
in preventing storm water pollution, is the record of a process that you conduct at your

facility. You, the facility operator, carry the
if your facility and operations are designed and burden of identifying sources and potential
conducted effcctively from a storm water poilu- sources of storm water pollution at your facility.
tion prevention viewpoint, you may be able to Thc General Permit does not specify a list of a~as
complete this section with a minimal description, that you must check, allowing you to acknowl-
You may have no areas where contaminants couldedge that once you have looked at them you’vebe exposed to storm water. This may be an unat-completed the job. The General Permit language
tainable idea] for the typical industrial facility, instead requires you to identify all potential
since many manufacturing processes are "dirty" sources specific to your facility, and then to
by nature. The inlent of the permit is not to causeaddress these in the other pans of your SWPP
you to cease operations, just to conduct them in a    Plan.
way that is effective at preventing storm water
pollution. Still, a clear (if unstated) purpose of
this section of the SWPP Plan is to encourage you
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Your soure¢ identification needs to be a list that is The regulations am intended to address "industrial
specialized for your own facility. The Regional activities exposed to storm water." Exposure to
Board’s definition of "ston’n water associated withstorm water is not always obvious. The Regional
industrial activities" includes but i$ not limited to Board’s General Permit and tim U.S. EPA’s storm
some activities and materials listed in the EPA’s water regulations both make clear tl~t they ~re not
l~) regulations. The activities that are definitely restricted to outdoor activities. Direct rainfall
included appears in the box on page 4-2. The onto an outdoor activity is one obvious exposure
intent is to lead you to identify activities that am
potential sources of storm water pollution,
whether or not they are specifically listed. Activi- Storm Water Associated with Industrial
ties that are not considered industrial activities are Activity
not included in the SWPP Plan.

Includes but is not limited to items on this list,The General Permit instructions state that you developed as part of U.S. EPA regulations.
may leave offthe h’st activities and locations that
are clearly and demonstrably not related to If any of these am exposed to storm water:.
industrial activities, even though they are on an
industrial site and even though they may be ¯ Material handling equipment or
sources of contaminants. A prime example is activities
employee parking lots, where motor oil leaks. ¯ Raw materials
Another is office buildings or commercial facili- ¯ Intermediate products
ties on the industrial site, where loading docks or ¯ Final products
air conditioning equipment could drip contami- ¯ By-products
nants. If these turn out to be significant sources of ¯ Waste products
storm water polJutants, you may need to work ¯ Industrial machinerywith your local municipality to identify means to
control the pollutants. However, they are not which are located in one of these am.as of your
covered by the General Permit and need not be facility:
included in your SWPP Plan.

¯ Industrial plant yards
Some activities are definitely included, and some ¯ Material handling sites
are definitely excluded. Many other activities fall ¯ Refuse sites
into a grey area between the two. You will need ¯ Sites used for the application and
to evaluate how and where they are conducted at disposal of process waste waters
your facility to determine whether they are ¯ Sites used for residual treatment,potential sources. You should include in your storage or disposal
source identification any locations on your site ¯ Shipping and receiving areas
where you conduct industrial activities that may ¯ Manufacturing buildings
be exposed to storm water, whether or not they ¯ Storage areas (including tank farms) for
appear on the General Pcrmit’s lisL raw materials, intermediate and final

products
Because the source identification is a process, and ¯ Areas where industrial activity hasevery site is different, this guidance document taken place in the past and significant
does not providc a complete check list for your materials rcmain and am exposed m
facility. This section provides general guidance storm water
about the kinds of operations that could be sources
of storm water pollution on your site.
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0

~o ~lorm water. Anoint is storm wat=r that llowl
across the sit= and contacts the activity or contacts
redducs left by I~� activily.

Equipment that is used in an indoor menufactudng
ol~ration and th¢n moved to a location where

2contact storm water contacts it is an induslda]
activity exposed ~o storm water. A less
circumstance is storm water that �ontacts par-
ticles, dust. liquid spills, or other residues that arc
crated by an activity in3ide a bulldl~tg. COntami.
nants may be carried outdoors, for example on the
tires ofa foddift or through a roof vent. and build
.up on outdoor surfaces. These contaminants are
the rcsults of industdat activities which aR
exposed to storm water, and may need to be
identified as potential sources.

2

r
The Santa Clara Valley NPS Program page 4-3 3/6/92

R0059475



V
Section 4                                          SWPP Plan Part !: Source Iclentificat~.

L
LINE-BY.LINE GUIDANCE 2.2 Topography
ON COMPLETING THE
SWPP PLAN PART 1 Reference your attached topographic map. If you

are using ~ site map in section 3.0 as your
1This section contains some guidance on preparing topographic map, state rids faCL

Pan l of the SWPP Plan m conform to the "letter

2
of the law" as put forth in she General Permit. 2.3. Surface Water Bodies within 1/4 Mile
The headers of this section correspond to specific
items in the provisions of She General Permit. The Describe aay surface water bodies within 1/4 mile
headers also correspond to sections of the sample of your facility, including springs and weflande.
SWPP Plan prepared by the NPS Program for a This should include FORMER surface water
fictitious industrial facility. The sample SWPP bodies as well. Include creeks or intermittent
plan is included as an Appendix to this handbook, streams that are dry now due to she drought and/or
(If you received this handbook as part of a binder creeks that are dry during summer months but am
distributed at the hIPS Program Workshops, she flowing during she rainy season. ~
sample SWPP Plan is included in Section V of
she binder,) 2.4 Wells within !/4 Mile

1.0 INTRODUCTION AND BACKGROUND Identify any drinking water, water supply, or

Provide a brief description of your facility. De-
injection wells in the vicinity. 2scribe in a few sentences where she facility is and2.~ Regional Rainfall

what work happens on the site. _ ~
2.0 SITE LOCATION AND REGIONAL Describe typical rainfall 10r the area. This infor-

INFORMATION marion is available from the National Weather

~
Service.

This section addresses permit section 5.a. which
requires inclusion of a topographic or other map. 3.0 SITE DESCRIPTION

I

The map should extend I/4 mile beyond she
f̄acility boundary, and should show the facility, 3.1 Introduction
surface water bodies (including springs and
wells), and the point(s) where she facility dis- Your introductory text will meet requirements in

8
charges storm water to a municipal storm drain permit section 5.b. Briefly describe the facility,
system or other body of water, The requirements including the overall size in acres or square feet,
here may be included on the site map for Sectionthe number of buildings on the site. and major

3

3.0. activities at the site. Provide a site map that

2.1 Location                             identifies:
¯ storm water conveyance, drainage, and dis-

Briefly describe the facility location. Include charge structures
descriptions of roads or railroads that serve as site ¯ an outline of the storm water drainage areas for
boundaries. Describe the uses of the land border- each storm water discharge point
ing each side of the facility (e.g. other industrial ¯ paved areas and buildings
uses, undeveloped, residential, agricultural). ¯ areas of pollutant contact with storm water or

re]case to storm water¯ Include potential areas as
well as known areas. Examples of areas include
outdoor storage or process areas, loading and
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0

unloading areas, or waste treatment, storage or esses or activities that generate significant quanti-
disposal areas ties of dust or paniculate matter. Again, you may

¯ location of existing storm water structural use references to any applicable existing docu-
control measures (i.e., berms, etc.) mcnts to satisfy this requirement.

¯ surface water locations, including springs and
wetlands 3.4 Loading/Unloading Areas

¯ vehicle service areas
¯ location of each well where fluids fTom the Describe all loading/unloading areas. Describe the

facility are injected underground, materials tha~ an: handled in each a~a and any
management structures or procedures used to

It may be more convenient to provide the required minimize potential for spills. Again, you may use
information on several maps or map layers rather references to any applicable existing documents to
than on a single map. The provided map(s) may satisfy this requiremenL
he hand sketched, but the detail and scale must be
sufficiently accurate to provide a clear illustration 3.5 Site Paving and Dralnage
of storm water movement, control, and potential
points of pollulant contacL Using best available estimates, describe ~he site

paving and drainage. Estimate the percent of the
3.2 Bulldings facility that has impervious covering, that is, the

percent that is paved or covered by buildings.
Provide a brief description of the buildings located Describe all paving (e.g., concrete or asphalt).             ".~
on your site. This section should include a de- Identify those areas that are not impervious.
scription of the activities performed in the build-
ing, the materials utilized in lhe building, and Describe the drainage slructures for the site,
(briefly) the management structures and proce- including trenches, storm drain lines, and holding
dures used in the building to minimize potential ponds or tanks. Include a discussion of drainage
for contact of raw materials and wastes with areas that describes what areas drain to each
stormwater (e.g., berms or other secondary drainage structure. Note that a small site may
containment structures, oil/water separators, spill consist of a single drainage area.
response procedures, etc.). You should reference iany documents that you already have that contain 3.6 Storm Drain System
this information. Examples include Best Manage-
merit Practice (BMP) Manuals or Spill Prevention Describe the storm drain system to which runoff
and control documents. It may be possible for you from the site will drain. Identify the owner/
to satisfy this requirement entirely using informa- operator of the system (lypically, the city or
tion from existing documents, municipality in which your facility is located) aJ~d

the nearest receiving water (body of water into --/3.3 Outdoor Storage, Manufacturing, and/or which runoff is discharged from the storm sewer).
Processing Areas (See Section 3 of this handbook, describing the

NOI, for advice on locating your receiving water.)
Describe any areas of outdoor activities at your Identify all connections to the storm drain, and
site. Include all storage, maintenance, and manu- certify that no non-storm water discharges to the |
facturing/proccssing areas. Describe the activities system arc permitted. The certification should
for each area, the materials handled, and any include a description of an), tests for the presence
management structures and procedures used to of non-storm water discharges, the lest methods
minimize pOlel~ti,3] for conl3Cl of r"Jw materials used, dates of testing, and any on-site drainage
and wastes with storm water. Identify any proc- points th.’,t ~’ere idemificd during testing.
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(Section 6 of this handbook describes I,hc process and wastes generated by your process or maline-
in more d¢~l.) nance a~viLies.

is not immediately possible 4.1.1 List of potential pollutants to storm waterif this certification
because (a) this requirement necessitates signifi-
cant structural changes or (b) you have applied forIdentify potential pollutants that have a
but not yet received an N’PDES permit for non- potential to be present in storm water. Any
storm water discharges, you must notify the materials that are handled or stood out of dom~
Regional Board, the Program, and local agencies(even for short time periods such as during
that a non-storm water discharge cannot be delivery) should be listed. Potential pollulanls
eliminated. The notification must include justifi- may include raw materials, products, or wastes.
cation for a time extension, and a schedule (sub- Potential pollutants may derive from prnce~s
ject to modification by the Regional Board) maintenance activities. Be sure to include po~.
indicating when non-storm water discharges will tia] pollutants not direcdy related with your
be eliminated. Note that the elimination of all non- processes (for example, materials associat~d with
storm water discharges must be complete prior to vehicle maintenance). Dust or other particulate
July I, 1993. matter generated by your site activities should be

included. If your facility includes unpaved areas
3.’/ Sanitary Sewer System that are bare (no vegetation), enx/ed soil should be

included as a potential pollutant.
Describe the sanitary sewer system for the facility.
You must certify that there are no connections 4.1.2 Estimate of annual quantities of potential
between the sanitary sewer and the storm water pollutants in storm water runoff
sewer. This certification may be incorporated into
the above certification for the storm drain system.Identify those potential pollutants that may be

present in strom water in significant quantities.
3.8 Underground and Above Ground StorageInclude any materials or wastes that are stored

Tanks outside or in uncovered areas for any length of
time. Include materials that are delivered or

Describe all underground and above ground picked up on a regular basis and/or that haw be~t
storage tangs at your site. Describe the materials lc~ed or spilled in the past (for example, hags of
that are handled in each tank and any managementpowdcred raw materials that have been dropped
structures or procedures used to minimize Ix)ten-and/or ripped, fuels, oils. or liquid raw materials
tial for spills or leaks, Again, you may use refer- or product that have been spilled or dripped).
ences to any applicable existing documents to
partly or completely ~tisfy this requirement. Estimate the annual quantities of each of these

identified potential pollutants that may be pR:senl
4.0 DESCRIPTION OF POTENTIAL in run off. Utilize any existing sampling data
SOURCES OF POLLUTANTS IN STORM describing pollutants in storm water discharge, if
WATER DISCHARGES you have no sampling data you may have to £ive

rough initial guesses that will be verified by
4.1 Potential Pollutants sampling and analysis activities.

This section will discuss any materials or wastes You may fecl that your pollutant containmenl
that may be potential pollutants to storm water, structures coupled with your management prac-
These will include raw materials used in )’our rices (e.g., spill prevention and response, erosion
proccss or rnaintcnancc activitics and products control, employee training, storm water treatment
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proceudres, etc.) are such that the annual quanti- 4.4 Equipment Maintenance and Cleaningties of the identified potential pollutanLs in storm
water are likely not significant. If this is the case

Describe equipment maintenance and cleaningyou may st~le this in this section. Be sure to procedures that ate used to:
document your containment and management
practices thoroughly in the management section of , Ensure that equipment is operating properly,
~ SWPP Plan (Pan 2). and

¯ Minimize potential contact between s~orm waterIf you have identified potential pollutanLs that may
run off and materials and wastes associated withbe present in significant quantities in run off, but
maintenance/cleaning ac~ivilies,you have also developed management or contain-

ment practices that ate to be initialed soon to
4,$ Waste Collection, Recycling, and Disposal

eliminate or minimize the pollutants, you may Practlcessumma~rize the practices here. Upon implementa.
tion, you may establish that the pollutants are no l:)escfibe waste handling practices used to mini-longer likely to be present in significant quantities

mize potential contact between wastes and stormin run off. This will likely require some sampling
water run off. Be sure to discuss methods of waste

and analysis activity, but it may then also mini- storage prior to final disposal or removal frommize your s~mm water monitoring requirements,
your site. Identi fy any areas where was~es may be
directly exposed Io storm water (e.g., scrap metal4.].3 Existing sampling data describing
yards, open waste bins or burial an:as). Discusspollutants in storm waler discharge
any proposed improved management practices
thai will eliminate these potential exposures.

Provide any existing storm water analytical data.
Data summaries may be provided in tabular or
text form. Graphs or other pictorial data represen-
tations may also be included.

4.2 Isolation of Storm drain from Sanitary
Sewer

Summadze in~pecdon, tesdng and other in~bnna.
tion that documents that your sanita~ sewer liras
do not discharge to the storm drain at any point.
This information may be brief if it is provided in
more detail in Pan 3 of the SWPP Plan.

4.3 Handling of Liquids and Dry Bulk
Materials

Identify any materials handling that may serve as
a so,,rc¢ of potential pollutants to storm water run
oft’. Describe practices used in materials handling
to minimize exposure of pollutants to storm water.
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STORM WATER MANAGEMENT CONTROLS

This section is not yet complete at ¯ operating changes that will not inlerk~ with
the time of pubfication for the March indusuiala~vides, butmayptev~iafllutants1992 workshops. Further information from contacl~B storm
will be provided in future updates to ¯ improved malnt,’,~’tce activitiea Cat will
this binder, prevent inadvertent leaks and spills that m~

reach ston~ ~
Pa~ 2 of the SWPP Plan is a description of storm ¯ stroctura] changes to the fadlity, and
water management controls that you commit to ¯ equipment that may be installed to ~move
implementing at your facility. The intention is for pollutants from storm water before diachar~
you to develop an integrated approach to
controlling storm, water pollutants from industrial The Gene~ Permit directs you to �onsider ¢etlaln
activities at your facility. The SWPP Plan should kinds of controls, as shown in the box on this
show how your facility will prevent pollutants that page. The Regiona~ Boanl has indicated that it
orig~te in industrial activities from contaminating will requin: Part 2 of your SWPP Plan to include
storm water, controls from each of tlgse categories, or, if no

controls from a particular category apply to you,
Part 2 of the Plan is centered on a list of storm demonstrate that you have considered the catego~
water management controls that you commit to and to demonstrate why no controls apply.
implementing at your facility. You are expected to Further, the Genera] Permit specifies that every
develop your own list of controls, and to address faci]ity’$ operators implement some particullr
effectively al~ of the sources identified in Pan 1 of aspects of storm water pollution prevention. For
your SWPP Plan. example, every facility is expected to conduct

employee training, perform periodic ~
This is another part ofthe General Permit where and keep records on the premises. T~s¢, too,
you must develop your own site-specific plan. shown in the box.
Neither the Regional Board nor any other agency
is prepared to develop a specific list of
requirements for you. The Regional Board
presumes that the facility operator knows the
facility best, and is best qualified to develop
conu’ols that will control storm water pollution at
that facility. If you find a particular soume of
pollutants to be difficult (or costly) to control, it
may be to your advantage to take steps to eJiminate
it instead.

Storm water management controls to consider for
this part of your SWPP Plan may include a
number of approaches:
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practices and other low-cost practices by OctoberStorm Water Management Controls: i, thc datc your SWPP Plan takes effect. All other
The General Permit’s Categories

controls that you identify in your Plan are to be
implemented no later than July 1, 1993. ThisStorm water pollution prevention personnel
allows you an additional reasonable period to

Pn.-ventive maintenance implement measures such as stngtural changes,
Good housekeeping equipment installation, other �ostly measures, andSpill prevention and response
Source control measures that require a lead ~ to obtain

approval from public agencies (such as a
includ~’ng use of~ternadve raw moJeriaLv ~ construction permit or a sanitary sewer discharge
I~ve 1e$$ environn~ntal b~t~act permit).Storm water management practices
(i.e., treatment device~ orpracticej) TIg deferment period also allows you several

Sediment and erosion ixevention months’ lead time to implement some lower-cost,Employee training
operational controls before implementing the

Reconls
higher.cost measures that you commit to in your
SWPP Plan. if monitoring results from rig 1992-

;~o~rce: NPDE$ Stor~ Water General Permit 1993 wet weather season demonstrate (to your

for ,~3111a Clara Vgi]iey, artier Ro. ~7"~-0] ],
satisfaction, and the Regional Board’s) that tl~

Jamuary ]992; Pari A, no. 6, Seetio~Lg a -j. Jaw-cOSt controls arc adequate by themselves, you
may not have to install the more costJy measures.
This is a powerful incentive to find the most

A number of guidance documents are available eff¢ctivc operational controls possible, and to
that provide assistance in identifying, developing, implement them to the utmost at your facility. It is ~
and selecting storm water management controls, also yet another incentive to eliminate industrial
A term that is commonly used for these controls is activities exposed to storm water thus eliminating
Best Management Practices, or BMPs. potential sources and avoiding the need to control

them.
The NPS Program is developing a BMP Manual
that concentrates on operational procedures for ORGANIZATION OF’ THIS SECTION
manufacturing facilities. It is expected to be
available in the spring of 1992. (For readers who This section of the handbook is not yet complete
receive this handbook as part of the NPS as of the current draft publication date (March 9,
ProgT-arn’s Industrial Compliance Binder, a draft 1992). Further material will be prepared during
of the NPS Program’s BMP Manual is included it1 spring and summer 1992 and will be available to
Part VI of the Binder.) The State of California is you then. This section will provide guidance on
developing a BMP Manual that is expected to how to evaluate your facility and select a
include design specifications for equipment and reasonable set of storm water management
structuraJ BMPs. It is expected to he available controls that m¢ct your facility’s characteristics
during the summer of 1992. and a~c both cost-effective and effective at

preventing pollution.
,As stated in Section 4 of this handbook, the
General Permit requires that you prcpa~rc the Two parts of this section are complete at this time.
SWPP Plan by October l, 1992. Thc controls The first, "Order of Preference in Selecting
that you identify in the SW’PP Plan do not all need BE4Ps," is some general guidance. The second
to bc implcmcntcd at once. The General Permit part is line-by-line guidance for completing the
specifics that you implement maintenance SWPP Plan Pan 2.
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ORDER OF PREFERENCE IN other parts of O~ site f~om running across the
SELECTING ltMp~

activity and becoming contaminated. The volmne
of contaminated water from ~e activity can then beAs you can easily see, there is a wide array of kep~ to a minimum and handled by one of the

possible BMPs that can provide some storm following two methods. Remember that runoff
water pollution prevention. For every particular from parking lots, commercial activities and o~er
facility, some BMPs are more effective than non-indus~al activities at ~e facility does not
others. But in nearly every case, a number of need to be covered under the General Permit if it is
different BMPs or approaches using a segregated from wa~r that mnta~ indusuial
combination of BMPs could do the job, perhaps activities.
equally as well as another approach. As a general
rule, we re~x, nmend selecting BlVlPs from the $. Reroute the activity’$ wastewater m the
following hierarchy. This order of preference is sanitary sewer or to your on-site pm~.atmem
generally most effective at minimizing pollutants facilities. Most sanitary authorities l~efer to avoid
in your storm water discharge, and ohon most adding rainwater to their treatment capacity, but ff
cost-effective in the long run as well. you cannot avoid contaminating the water you

must obtain a sanitary sewer discharge permit. At
1. Alter the activity to avoid contaminating present in the Santa Clara Valley, the waslewater
storm wa~er, either by avoiding creating a authorities will require a preueatment device on
pollutant or by making sure the pollutant never any discharge before they will a~’pt iLreaches the environment. If you operate a Depending on the nature and volume of your
"conditional" facility, and you eliminate all wastewaler, they may have other requests.
potential sources, you can avoid the costs of
regulation and monitoring under the Generai 6. Trea! slorm water that contacts the
PermiL activity before discharging it to the storm drains.

This often is the mosz costly approach, but may2. Enclose Ihe activity in a building or a occasionally be necessary if other options fail. It
fully-hermed and roofed area, or take other steps is often also ~e least effective at minimizing
so that no contaminants reach the storm drains, pollutants. The order of preference suggests
paved surfaces where they easily wash into the you implemont all applicable pollution
storm drains, or unpaved surfaces where they BMPs first, but if storm water still comactssorb to soil panicles that may wash into the storm contaminants, and it cannot be accepted by the
drains, wastewater authority, then treatment BMPs may

he called for.
3. Cover the activity to keep storm water off,
perhaps using tarpaulins or temporary covering
that is watertight for the duration of a storm. This
may not be quite as effective as fully enclosing the
activity, but may be employed quickly to avoid The Progrom th~nk.~ the W~hington
contaminants contacting runoff from a particular Dept. of Ecology, which developed the
storm. Water Management Ma~l for the Puget

Sound Booth,from w/u’c/~ this list is borrowed4. Segregate the activity so that
contaminants reach only a small portion of the
storm water that runs offyour site. This includes
preventing runoff from the activity from reaching
other storm water, and preventing rainfall from
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LINE-BY.LINE GUIDANCE FOR
COMPLETING THE SWPP PLAN 6.1 Structural Source Controls
PART 2

Stngtural source controls refer to the permanent
This section corttaJns guidance on preparing Part 2 structures at your site that are used for potential
of your SWPP Plan in a way that conforms to the pollutant containment and isolation. All such
specific items called for in the General Permit structures should be described in this ~:fion. in
(Part A, Provision 6). The headers are numbered addition, any structures that lu~ plaltn¢d or under
to correspond to sections of the .sample SW’PP construction should be discussed. The form of rig
.Plan. prepared by the NPS Program. that appea~ cont~,ol and Ihe acheduled �ompletion date for
m tbe appendices. These sections begin with construction should be provided.
number 6 because number~ i through 5 refer=)
sections of Part I of the SWPP Plar~ 6.1.1 Secondary containment and roofing

of potential pollutants
6.0 SITE OPERATIONS AND

MANAGEMENT PRACTICES Identify secondary containment structures for ~
potential pollutants. Such structures may include

This section of your SWPP Plan consists of berms, dikes, or roofed enclosures. However,
information regarding operations and management note that such secondary containment, even
practices and controls used at your site to complete enclosure in a building, does not
minimize potential discharge of pollutants to storm necessarily eliminate a material as a potential
water. Many of the items required in the sect~m pollutant. Activities such as washdown of
may be partially or completely covered in your associated equipment or transport of materials
Spill Prevention, Control. and Countermeasu~s between are, as may result in potential pollutant
(SPCC) plan or other existing documents. You discharge. These possibilities should be carefully
may use references to these documents; however, considered when designing containment structu~s
note that the requirements here refer particularly and associated management practices.
to storm watcr pollution prevention, if practices
described in existing documents do not address 6.1.2 Separation and structural isolation
storm water considerations, you should add~ss of wastes

Identify su’uctures used to separate and isolate
The controls and practices described in this section wastes in each area of your site. Such structu~s
will be critical to the level of effort that will be may include sumps or tanks used to collect or
needed for you to meet the requirements of this store wastes prior to recycling or disposal.
permit. If you demonstrate that your cont.rols
(e.g.. containment, isolation and separation of 6.2 Management Practices
wastes and materials) effectively minimize
potential for pollutant contact with storm water This section should descdhe management practices
and that your management practices (e.g., you use to reduce contact between storm water and
maintenance, spill prevention and response, potential pollutants. As discussed above, these
erosion controls, training) are sufficiently well- practices, in conjunction with effective control
designed to minimize accidental discharges and structures, can greatly reduce the effort P~:luired to
their impacts, you will significantly reduce the list comply with permit requirements. All pertinent
of potcntial pol]utants at your silc. This will re~lt management practices should bc thoroughly
in a lower level of cfforl required for permit explained in this scction. Further. any
complction and for moRitoring, management p~cticcs scheduled for
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implementation should Ix: idemified (aiong with main~nance involves inspocSon and maintenancz
scheduled implemcmadon dam). of storm water conveyance systems, and

inspection and testing of site equipment and
Management practices described in existing systems that could fail and result in discharges of
documents may be included in your SWPP Plan pollutants to storm water. Again, lnfomtation in
by reference. However, you should be sure that your SPCC plan (if you have one) need not be
the referenced practices ax~ appropriate for storm f~,ated.
water potlution pR~enfion.

6.2.4 Erosion control measures
6.2.1 Spill prevention and response

procedures Measures to limit erosion should be described.
These may include paving, riprap, rcvegetadon,

procedures used at your site. Note that such
procedures may vary according to the various 6.2.$ Personnel responsible for stoma
gindsofpotential pollutants. Effective I~xcdures water pollution prevention
should be described for all potential poLlutams.
Identify amos where significant materials can spill Identify specific individuals (and.job titles) who
into or otherwise enter the storm water are responsible for developing, implementing and
conveyance systems. Describe specific materiat revising the SWPP Plan. Ulxlatc tlds section each
handSng procedures, storage requirements, clean year when you conduct the annual evaluation and
up equipment and procedures. Identify the ~vision of the SWPP Plan.

" available spill clean up equipment and describe
- ’ t~’aining for all personnel in use of the equipment 6.2.6 Employee training

and in spil/response in general. Identify the
internal spill reporting procedures used a: the site. Describe your employee training program. Tbe

program should be used to educate all per~g~nel
If you have an SPC’~ plan for controlling responsible for impicmenting the SWPP Plan.
hazardous materials on your site, you may Training should address spill r~sponse, good
incorporate it by reference into your SWPP Plan, housekeeping, and matedai management prsctice~
and do not need to describe those controls here. Identify the periodic dates for training of all

6.2.2 List of significant spills since
personnel.

November 19, 1988 6.2.7 Industrial storm water discharge
treatment procedures (if any)

Tal~,late all significant spills of potentiai pollutant~
that have occurred since November 19, 1988.         l~scdbe any existing or piam~l storm water

discharge tw.at~ent prcceduw.s.
6.2.3 Maintenance schedules

6.3 Inspection Program
This section requires you to develop inspection
a~ maintenance procedures for all structu~s and Develop inspection pr~edums to idendfy evideneg
equipment at your site that are identified in Pan 1 of, or the potential for, pollutants entering the
as potential sources of storm water poilut,’mts, storm water discharges. Inspections should be
Maintenance schedules should be provided, performed by trained pe~or~cl. Records of
Maintenance log books or othcr r~cords kel~ at in.~pcctions should be maintained for at least five
your site should also be described. Prcvcntivc years and will include details of tracking or follow-

The Santa Clara Valley NPS Pnxjram page
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Section $ SWPP Plan Part 2: Storm Water Management Corttm~$

up IXOeedures. Inspections mus~ include: "-" L

¯ lnspo~don of buildings
¯ in~ecfion of loadin~ docl~ ~nd ou~de

¯ Inspection of storm w~er control s’~s~em
¯ Faciiil7 insp~on for verification of SWPP

2
Plan acoJ~y

6.4 Re~ord Keeping and Reporting
Procedure=

Describe your record-keeping aM follo~-up
procedures to e~um that �orrective =Cl~O~ have
been ~ken
=~t/or ~il] r=Rxx~.

2
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Section 6

Non.Storm Water Dischar.qe Eliminatio,,

A non-storm water discharge is any discharge -" .ce/tification that such discharges have been
other than storm water that flows into a storm eliminated. This ce~fication is R~quimd by
water conveyance system or receiving water. It California genera] permiL
commonly consists of prtgess water, wastewat~r,
or washing water that is improperly plumbed =o
that the discharge enters the storm system, it may
also include materials such as oil or hazardous
materials that am dumped or improperly dispow, d
of to the storm system. Improper plumbing
connections are frequently referred to as "illicit
connections"; however, l~on-storn| water dis-
charges may result from inadvertent as well as
intentional sources. For example, floor drains in
older industrial facilities may be plumbed to
discharge into the storm drain, which was accept-
able practice in the past. Unauthorized discharges
to the storm drain, whether they are intentional or
inadvertent, faL! into a category that the General
Permit defines as "illegal dumping."

Discharges of non-storm water resulting from
such illicit connections and other improper
discharges are of concern be¢ausc tbey may be
sources of pollutants in storm water. While ~
non-storm water discharges are not harmful, the
red,clarions prohibit use of the storm drain system
for their discharge. With certain reasonable
exceptions, storm water conveyance and receiving
waters should receive only storm water. Table i
of t~¢ General Permit (reproduced on the follow-
ing thee pages) lists a number of common water
wastes from industrial plants and indicates
whether they are allowed to be discharged to the
storm drain.

ORGANIZATION OF’ THIS SECTION

This chapter defines and describes the problems
associated with non-storm water discharges to
separate storm sewer systems and receiving
waters, it describes various methods available to
identify and eliminate non-storm water discharges
and discusses the steps involved in obtaining a

The Santa Clara Valle.v NPS Program Da~o 6- I
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Section 6                                           Non-Storm Water Discha~. e Eliminatio.

IDENTIFYING IMPROPER CONNECTIONS piping system. Smoke tests and dye tests allow

you to trace Ihe pipes to observe where theyAs stated above, the General Permit requires Ihat
discharge.you investigate your facility, identify any im.

proper connections that may exist, and eliminate The two tests are described in mate detail below.them. There are several methods available for
However, unless your employees have specific

identifying such connections. The General Permitexperience in conducting these telt~, you shoulddoes not specify wlfich method you must use. so retain a qualified person or contractor to performyou should read through the various methods and
them, since the procedure is complex and canselect one that best fits your needs,
yield inaccurate results if improperly perfogmed.

Piping Schematic Inspection/Visual Inspection
~lflkg_T..f,~. A smoke test is performed by
injecting a slug of non-toxic smoke into a pipeAt many smaller or less complex facilities, it may
(e.g., floor drain) and tracing it to its ultimatebe possible to identify improper connections by discharge point. The smoke will travel along the

reviewing piping schematic drawings and per- pipes and into whatever conveyance to which theforming several spot checks to verify their accu.
pipe connects. For example, improper connec-racy. Many facilities (particularly newer facili-
tions may be identified if smoke is seen risingties) have carefully-drawn plans that illustrate
from storm drain catch basins or culverts.piping connections, locations of floor drains,

sanitary lines, storm drains, and water supply
[~.g~. in other facilities, use of dye tests islines. To perform the inspection, trace each
more appropriate, Dye tests follow a similar

discharge line to its intersection with a major
principle to smoke tests in that a slug of non-loxictrunk line. Floor drains, sanitary lines, process
dYe is injected in water at one end of the pipe andand wastewater lines, etc. should not discharge to
is traced to its discharge point. If dye is observedthe storm drain system. As you do the inspection,
in the storm drain system, then the pipe is impropnote the locations where any non-storm water erly connected.lines are connected to the storm drain system. If

no such connections are apparent, spot check
Televidon Camera Surveyseveral connections shown on the plans to

that the plans are accurate.                    Finally, there is a more advanced~and conse-
quently more costly--method of identifying ira.If you do not have piping schematics for your
proper connections by using a television camerafacility or if the schematics are incomplete or
specially designed to worg inside a pipe. Such

inaccurate, you can try to trace pipes visually to cameras can "see" the inside perimeter of the pipesee where they discharge. If this is not possible,
as they are moved along the length of the pipe.you should use a different identification method,
All connections coming into the pipe can besuch as one of the tests described below,
observed, as well as the ultimate discharge poinL

Smoke Tests and Dye Tests
While this method yields the most complete infor-
mation of all methods described here, it is costly,At many facilities, it may not be possibic to
and thus is not recommended except for veryidentify improper connections through simple
large, complex facilities. Note that TV camera|nspection of piping schematics¯ In this case, it
surveys must be performed by a qualified contrac-will bc necessary to perform physical tests on the
for.

The Santa Clara Valley NPS Program I~age 6.2
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Section 6 Non.Storm Water Discha ,r~e Elimin~n

ELIMINATING IMPROPER date you submit your NOI, or by July i, 1993.
CONNECTIONS

An example illicit connection elimination certifi-
The methods described above have to do with cation is provided in Section V-4, below.
identifying improper connections, if any of your
inspections reveal such a connection, the next step Signatory Requirementl
is to eliminate it. Eliminating an improper con.
nection may require expensive plumbing work toA certification that tll non-stomt water diadtar~es
re-route discharge points. For example, all floor have been eliminated must be certified and =igned,
drain connections to the storm system must be Signatory m.quiremenl~ are =~ follow=:
changed so they connect to the sanitary system or
process/wastewater discharge line. The cenifica- ¯ For a corporation: a responsible coq~ov=te
tion required for the general permit cannot be officer
completed until every improper connection is ¯ For a parmership or sole proprietorship: ¯
elimin~L general partner or the proprietor, respectively

¯ For a municipality, State, Federal, or other
ILLICIT CONNECTION ELIMINATION public agency: either a principal executive
CERTIFICATION officer or ranking elected official.

Once you have completed your inspection and
eliminated all improper connections at your
facility, you can complete the required cerdfica.
tion. The certification must be completed prior to
implementation of the storm water pollution
prevention plan, or before October !. 1992." It
should include a signed statement that all illicit
connections have been eliminated. In addition, it
should include:

¯Facility name and address
¯Description of all tests and specific methods

used to identify the presence of non-storm water
discharges

¯ Dates of testing
¯ Any on site drainage points observed during the

testing
¯Signature of facility officer

In the event that you cannot obtain the certifica-
tion prior to October i, 1992, you should notify
the Regional Board and the Santa Clara Valley
N-PS program, in writing (before October 1, 1992)
and request an extension. You will be required to
provide justification for the requested extension,
along with a schedule and date by which you will
eliminate the connection(s). The time limit for "Note: such certification may be infeasible if
completing the elimination is three ycars from themajor structural plumbing changes are rtgluired.
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TABLE 1. DISCHARGE CONTROL OPTIONS

_.. Preferred Disposal Option~ Primary_ Control Approach

When ~- the
Hm~ous Ilk~l D~mp~n~

17.    U~nlaminal~d A~ l x

18. ~taminlled On~ if in NPD~ x

~ble suda~ tic.).



TABLE 1. DISCHARGE CONTROL OPTIONS

Preferred Disposal Optioln~ Primary_ Control Approach

When is the Fl~antcmn IIt~! Dumping
Disc~a ~,e to

I. ~sidcntial ~

2.     Dumping ~ ~1,
IInti-f~e~e.

[~inl. ~u~
liquids

3. Residenlial

Car Washing

~r Wash

5. Ind,:-Inal ~r

(e~luding

~ling ~ter)

6. N~mming ~ ~n x x z 4
P~l Water

7. Water IJne R~ing

9. P~ab~ ~ x x
Waler

C’~TA~ ~



TABLE 1. DISCHARGE CONTROL OPTIONS

Preferred Disposal Options Primary_ Control Approach

Wlmn it tim
H~ztt~m~ !1~1 D~mping

Discharge to

10. U~ntaminated

f~undation ~quimd
Drains

~ndalion

12. Pum~ff Onl
G~Icr ~plia~e Pamil

Water ~ chem~ls ~quiM

MPD~

14. ~ Drains

~n
~tamin~t~

~ dmim

~mthal a~

15. Air

~dilioner

C~den~l~
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Secfion 7
Monitoring Program

ORGANIZATION OF THIS SECTION

This section of the Handbook is not yet complete
as of the publication date Odaw.h 9, 1992). This
section win provide: guidance on how to develop
a facility-specific Monitoring Program; description
of technical methods inch as field sampling
p~cdures: deten~ining when a ~pk |s
representative: laborato~ analyses that c~n be
expected: and general cost information for
types of monitoring and analysis. It will also
describe monitoring options a facility may elect.
group monitoring plans, and options the Santa
Clara Valley NPS Program may provide to
supplement or replace facility ~lui~mont~

2

n
U
n
U
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V
The BMPs include both operating practices and

Introduction: structural conlrols thai can reduce Ihe amounts of

LStorm Vdater Pollution in storm water. You need to determine
which of these may apply to your facility, and

Control for Industrial imph’ment them as neees~ry. Specific regulations

Facilities may vary from one municipality to another, so you
should become familiar with local slorm water

k. .......... .. ordinances in your community.
1

Storm water is a source of pollutanls in San Franci~oThis manual consists of two parts. The recommended

2
Bay. Storm drains carry runoff from streets, urban BMPs in Part 1 are basic, everyday operational
centers, industrial sites, and open spaces inlo streams,practiees and relatively small structural or equipment
creeks, marshes, and Bay waters. Industrial operationsrequiremenls that can be effective in pretwnting
are only one contributor to this problem, but they are pollution, reducing potential pollutants at the source.
known to be a source of heavy metals, oily wastes, and
other substances. Manufacturing, shipping, and In many industrial facilities, slorm water pollution can
storage operations that are exposed to storm water canbe prevented with common-sense precautions and
be sources of pollutants in storm water, modest changes in routine operations or maintenance

practices. The numbered sections are keyed to some
’, Federal and state storm water regulations now requireindustrial operations that are common to many kinds

many kinds of industrial facilities to take steps to of facilities. The sections describe BMPs that typically
prevent storm water pollution. Your facility may need can be applied to the operations. These practices alone
to be covered under the Regional Board’s January might be sufficient to control storm water pollution for
1992 Industrial Storm Water General Permit for the some industrial facilities.
Santa Clara Valley. If so, you need to prepare a Storm 2Water Pollution Prevention Plan, or SWPP Plan, that is in other cases, to prevent storm water pollution it will
in part a collection of BMPs like the ones described in be neces~ry to establish new practices or build

¯ e this manual. If your facility is not covered under the physical controls. Part 2 of this manual consists of ~ ~’
General Permit, you may still need to implement "advanced management practices." The advanced
BMPs to comply with local pollution prevention BMPs require more costly or more intensive efforts to

~
requirements, address pollutants that are not adequately controlled

by the simpler operational BMPs. The advanced BMPs
Storm water pollution, unlike some pollution problems,describe possible approaches if you need to go beyond

2

cannot be covered by one set of rules that applies to allthe Part 1BMPs.
industrial facilities. Regulated industrial facilities in the
Santa Clara Valley range from manufacturing iacilities
that cover several square miles to storefront                                                                   ~
distributors. Different plants can have very different
storm water quantities, flow patterns, and potential Upollutants. Even different facilities of the same generalindustry may need different approaches to preventing                                                           S

storm water pollution.

The BMPs in this manual are recommended by the
Santa Clara Valley Nonpoint Source Pollution Control
Program to help you prevent storm water pollution;
protect water quality in streams, the groundwater
basin, and the Bay; and comply with storm water
regulations. This manual is intended to help you
identify and implement the best practices that are
neces~ry and economically feasible for your facility to
prevent storm water pollution.
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metals, and miscellaneous potential pollutants, if you
Recommended BMPs prevent storm water, wash water, or water from other

sources from contacting areas exposed to pollutants,for Storm Water you won’t discharge pollutants into your storm drains.
Pollution Prevention ¯ Keep rainfall from directly contacting working areas,

~ by installing roofs, placing structures, or moving
industrial operations indoors.

Part ! of this manual contains BMPs that are
recommended to control storm water pollution from ¯ Prevent ran.on storm water from contacting
particular industrial activities. Part I is divided into industrial areas, indoors or out by using properly
numbered sections. Each section describes industrial designed berms or grading. Run-on it water that
activities common to many kinds of industrial facilities, flows across the industrial area. It picks up pollutants
and contains a collection of BMPs tailored to that kind as it flows.
of industrial activity or operation. ¯ Avoid practices where you use water that later enters
As a rule the recommended BMPs in this part of the the storm drains-for instance, washing in outdoor

areas. Most of these practices, including many thatmanual are intended to describe "state of the practice." were acceptable in the past, are now considered toThese are the preferred operational techniques that be "illegal dumping" of non-storm water to the stormpertain to each of the industrial activities, recom-
drain.mended to control potential storm water pollution that

could result from that activity. Many of these practices
Keep pollutants off surface~ tlaatare straightforward housekeeping activities, and many

may already be in place at your facility. In general, the ~;ome into contact with water.
recommended BM Ps are pollutios prevention
measures: they are geared toward reducing pollutantsEvaluate your site carefully to identify all areas that are
at the source, preventing the release of potential contacted by storm water, wash water, cooling water
pollutants to storm water, that is otherwise unpolluted, or other water that is

allowed to be discharged to the storm drain. Then take
The recommended BMPs are to be implemented on anspecial care to keep pollutants off these surfaces. That
ongoing basis for the indefinite future. Operators of means controlling minor leaks and spills that you
industrial facilities in the Santa Clara Valley should might otherwise overlook, and taking a close look at
expect to implement these BMPs or similar controls, your operating routines and equipment to determine
wherever they would be effective at preventing poilu- whether any substances are exposed to storm water
tants from flowing with storm water from the site. that do not need to be.

Review your current operating practices and, where l~lanage storm water before it is
they differ from the Part I preferred BMPs. modify disg;harged to the storm drain,
your practices and train your employees in the new
procedures. You need to evaluate your own facility andIf you can’t avoid adding pollutants to storm water, you
decide what works best, because storm water pollutionmay need to remove pollutants to meet water quality
control practices take a number of forms, and may requirements before discharge. Storm water control
include a wide range of solutions that are not includedregulations, and this manual, consider treatment as a
in this manual. Storm water pollution control may be last resort and emphasize source control options
guided by three general principles: because they are usually less cosily and more effective

in the long run. In this manual, treatment measures
Prevent water from contacting appear only under Advanced Management Practices.
working areas.

Shipping areas, outdoor equipment, material storage
areas, vehicle maintenance spaces, and working areas
of all sorts are subject to contamination with raw
materials, process liquids, grease, oily wastes, heavy
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I. Training and Education for treatment that the sanitary sewers receive. Educate
Employees and Customers plant personnel about the harmful environmental

effi’cts of improper disposal of materials into the
storm drain, su they understand the importance of
preventin~ storm water pollution. Also, educateSuccessful storm water pollution control relies in large
employees on what they can do at home to reducepart on proper training and education of employees,
storm water pollution in the Bay. Public informationMany of the recommended BMPs in this part of the
pamphlets are available from your municipality or themanual identify specific training needs for employees
NPS Program -- see the back cover.who conduct the activities. Train your employees in

best management practices for storm water pollution
control. If you subcontract for small construction jobs or

other work on your premises, write contracts with
your BMPs as conditions. Provide contractors withTrain employees in these BMPs because a single
proper disposal options for wastes. Monitor contrac-employee’s mistake or misunderstanding at the wrong
tors to be sure they comply with your BMPs.time, in the wrong place, can lead to a costly pollution

incident. When you have selected the BMPs that apply
To keep abreast of new developments, participate into your facility, add training in the BMPs to your

regular employee training procedures.    " workshops, trade association meetings, and seminars.
Trade association publications can be valuable sources

Train employees to routinely inspect industrial of information. Modify your practices whenever you
activities and equipment that may be exposed to stormfind a new idea that serves your shop better.
water. A once-a-week walk-through can help ides~tify

If you serve customers at your facility, be aware ofpotential difficulties before they become major
problems. Inspect structural BMPs to be sure that customer activities onsite, if they dispose of materials
they continue to function properly, improperly, you will be responsible for the violation.

Ask your customers not to discard liquids into your
Continue your training procedures in the future, trash cans or storm drains. If you have persistent
Assign experienced workers to train new employees, problems, you may need to monitor your customers
RoAew procedures as a group at least once a year. more carefully at trash cans, storm drains, and other
You can coordinate this with worker safety training potential disposal areas on your property.
programs or "worker right-to-know" training for
hazardous materials. Let your customers know how you are minimizing

wastes and recycling fluids to show that you are a
"good neighbor," and encourage your customers toPeriodically check empioyee~’ work practices to
be the same. Showing clients what you are doing tobe sure the BMPs are implemented properly. Post
protect the Bay is good public relations. Some busi-informational and reminder signs, such as: proper
nesses make the customer aware of their environ-equipment wash procedures at designated washing
mental requirements by including a modest envi-areas: "Close the cover" signs at dumpsters and other
ronmentai compliance fee, itemized on customers’storage areas: and others. Stencil "No dumping! --
billing statements, to cover handling and disposalflows to Bay" messages at storm drains. (Stencils are

available from the NPS Program.) costs for hazardous materials.

Provide general infornmtion as well, because em-
ployees often respond best if they understand sohy
they are being asked to conduct a new procedure.
Employees’ suggestions in return can help identify
cost-effective storm water controls for your facility.
Provide positive feedback so employees understand
the difference they each make in protecting the Bay.

Emphasize the importance of keeping pollutants out "~~" ’~ ""
of the storm drain, because the drains flow directly to

Label s¢orm drain inlet~ eo employees do ~mt disposestreams and the Bay without benefit of the wastewater
waste there.

4
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2. Eliminating Improper                ¯ Employee training should especially emphasize
Discharges to Storm Drains          proper disposal of non-storm water (~’e Section 1).

l’:ducale en~l)loyees Io understand that storm
drains connect directly 1o streams and the Bay

The Industrial Storm Waler (;eneral Permit generally without treatment.
prohibils discharges of anything but storm ~ater to the ¯ Label all storm drain inlets and catch basins "No
storm drains. There, are many ways in which non-

dun;ping--flows Io Bay" so employees will knowstorm water from industrial plants can enter the storm
which inlets are parl of the slorm drain system.drainage system. In most cases, the di~harges result

from practices that are now illegal, even Ihough they ¯ Periodically inspect and maintain storm drain
may be inadvertent or may have been permissible in inlets. Clean out caleb basins so that accumulated
the past. Industrial pro~ess water, buihling waslewater, pollutanls do not wash down the storm drains.
and water from other sources are prohibited, with a
few exceptions de~ribed in Table 1. Inspect your Table 1 is a summary of a 3-page table included in the
I’acility and yard to be sure no unauthorized discharges Storm Water Industrial General Permit for the Santa
enter your storm drains. Clara Valley. The table idenlifies some common

sources of water in industrial plants that can enter
Unauthorized discharges take two forms, illicit storm drains. For each source, the table lists the
connections are improper permanent connections preferred disposal oplion for facilities in the Santa
that allow wastewaters to enter storm drains, including Clara Valley. For waler that is allowable for discharge
some that may have been allowed in the past. Connec- to the storm drain, Table I lists conditions or
lions that allow sanitary or process wastewater Io enter restrictions on discharge.
the storm drain are prohibiled, i~cluding all storm
drain connections from indoor drains or sinks. More A few discharge categories of special interest are:
information on identifying and removing illicit connec-
lions is available in the Santa Clara Valley NPS Pro- ¯ Cooling tower condensate for indus~al process
gram’s Guide to Compliance with the Genera] Permit. water must be discharged to the sanitary sewer,

with the appropriate permits.
Illegal dumping is water that has been exposed to
industrial activities, and then released to the properly. ¯ Internal coolant for refrigeration or building air
connected storm drainage system. Pollutants may be conditioning is prohibited from the storm drains.
introduced to storm drains inadvertently, by routine

¯ Building air conditioner condensate may bepractices that discharge water outdoors: or by
discharged to the storm drain only if it is notroutinely discharging wastes, wash water, and other
treated with algae inhibitors, corrosion controlmaterials to storm drains, catch basins, and other
chemicals, or other additives. Do not allow it toconveyance facilities either on your property or in the
run across parking lots or other paved surfacesstreet. A large part of this improper discharge results
that may be contact pollutants on its way to thefrom employees’ lack of understanding, coupled with a
storm drain: use a pipe or trough to direct the flow.lack of readily-available proper routes for the
In most Santa Clara Valley cities, the preferreddischarge.
course is to discharge to the sanitary sewer.

You need to make a long-term ongoing effort to assure (Some cities have made this a legal requiremenL)

that no illegal discharges will occur. This requires
continuing observation to identify potential sources of
intentional or inadvertent improper discharges.
Discontinue or re-route the water from those activities.
Continuing employee training will be needed.
Measures to help prevent illegal discharges include:

¯ Provide well-marked proper disposal or collection
methocls fiw waste water wherever you frequently
use wash water, di.’~’harge cooling water, or
produce a liquid wash~ that migh! otherwise reach
the storm drain.
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Table I. Preferred disposal options for water discharges

Preferred Restrictions Possible options forWater murce disposal option or permit needed reuse or recycle
Industrial proce~,~ wastewater Sanitary sewer POTW permJl Reu,’~e in-planl whenever possible.
Non-contacl coolinR water On,ire reuse Reu~ in closed.lon~* Uncontaminated" Storm drain il" Storm water NPi)ES cooling system (cooling tower).reu~ is impossible permitC̄ontaminated Sanitary sewer I’OTW perrnJt Treat and t~use
Industrial cooling Storm water NPDES permit Hold and al~y to
equipment condensation

¯ Uflcon~.minated" Storm drain Musl be tested and shown
to he uncontaminated.¯Contaminated Sanitary sewer POTW permit

Building air conditioner Storm drain Some localities require
condensation (iI city allows) discharge to POTW with

permit

Building air conditioner coolant Reuse ia-I~ant whenever possible.¯ Uncontaminated* Storm drain Storm water NPDES ~* Contaminated Sanitary sewer ~ permit
Storm water in ontdonr
secondary containmem

¯ Uncontaminated" Storm drain Te~t to determine Pump and apply to lamiscaping.
contamination. (See Section

outdoor material ~tora~e
¯Covered Nodischarge Z~ro contact with ~torm

water.¯ Opel3 Storm di’uin Water quality inlet or sindlar
treatment. (See Fx,~-lion 20)
Storm water NPDES permit

Ponf drain water Storm drain Roof vent.~ may be source
ilno pollutanla of pollutants. See BAAQMD

air emissions regulations
and Section 4.

Industrial equipment wash water Sanitary u~ver POTW permit Reuse in-I~nt whenever possible
Vehicle maintenance wash water Sanitary ~ewer POTW permit Capture and reuse for washing
One-time vehicle wash water Storm drain Water only MinimLu~ water, prevent

(See Section 7) (no soap or solvents) flOW acro~ paved area
Wash water from paved Storm drain Sweep sidewalks before Minimize water use andwalk’ways in commercial washing. No cleaning direct to landscape.’"and budness district~ chemicals may be used.
Commercial exterior Storm drain Filter prior to entering Minimize water use andbuilding wash water catch basin, direct to landscape.""
Landscape irrigation Storm drain Minimize water so

none runs o[[.
Potable water and Storm drain Must be dechlorinated"" ¯potable line flushing
F’u-e fighting flows Storm drain Block downstream channels

Io detain for lesting as
hazardous waste.

so.n-e: .~rm Wmer Indu~al G~neral Pe;’mi! for tl~ Santa (’tara Valley, Ite~onal Y*’aU-r t~mli~’ ~.’onu~l Board/S. F. Bay I~. lanum, y 19’92.
POTW permit: Permit to pn’treal and dischargt~ is required from your wa~h’waler aulhurdy (Pubiit-ly Owm.d Trealn-,t,nl Work:.)
BAA~MD: Bay An.a A~r (Jualit:,’ Mana,~emenl
" Biocid~’s, ¢orrusk~n inhibdors, or ollwr add ! v "~ are ¢ontarninants from a .~lorm water pomt of v~ew
"" Mu~l comply wilh Ic,(’a] water u~, n~trk-~on~ during druugh* ~.’ondilh,ns,
"̄" Pnlahk. wale.r, swimming pool ’,*.’at~.r and oth,~.r ~.’hl~ril~al~’d ~mrc~,,~ mu~t ix. de~’hi~rinah,d by a~.ralion, retention, or chem,-a] additives, to

able (’hinnne" ~andard bel,~n, re~.’hing n~.’eiv~g wal~.r. If thr waWr i*. nol d~’~’hk~n~a~..d ~I mu~I b~. di~ har~’~l ~u Ih~. ,,anitar~, .~w~.r under a |~JT’W w’rmit

R0059502



3. Spill Prevention, Small spills are tho~ which can be wiped up with a
Control, and Cleanup shop rag. l)on’t put wet rags in the dumpsler with the

shop Irash: store them in a cow, red rag bin, of the
kind used at aulo service stations. Avoid paper
lowels. You can avoid making Ihis a waste stream bySmall spills can have cumulative effecls Ihat add up to
~’nding used rags to a professional cleaning service.a significanl source of potenlial pollutants in your
(You need to inform your cleaning service of what thestorm water discharge. The best approach by far is Io
shop rags have been used for.) Do not saturate ragsprevent spills and h, aks: maintain a regular inspection
with gasoline, solvents, or other volatile liquids.and repair schedule, and correcl potential spill

silualionsbeforea can occur.Someprevention Medium-sb,.ed spills are too large to wipe up with atechniques are described in Sections 4, 5, and 6.
rag and require more attention. Contain and soak up
the liquid using dry absorbent material such as ver-When a spill does occur, quick and effective response
miculite, specially-prepared sawdust, or "cat litter."is the best way to prevent pollutants from reaching
Absorbent "snakes" may be used as temporary boomsstorm water. Prepare a set of well-defined procedures
to contain and soak up the liquid. Sweep up the usedfor responding to a spill of any liquids in an area that

might be exposed to storm water. The procedures absorbent and snakes and dispose of them appropri-
can be specific for your facility, and should consider ately: with the shop trash if non-hazardous, with the

all circumstances from small, minor releases that canhazardous wastes if necessary. Another convenient
option is to use a wet/dry shop vacuum cleaner tobe easily handled to a large emergency spill --

including who to call to respond to the situation collect spills, and dispose of the liquid with your
liquid or hazardous wastes. Do sot use vacuums forbefore it gets out of hand. Train employees in the

procedures (Section I). gasoline, solvents or other volatile fluids, because the
enclosed vacuum may become an explosion hazard.

The basic procedures should emphasize that spills be
Larger spills must be contained, then cleaned up.cleaned up promptly, not allowed to evaporate.
For spills of food waste or other non-hazardousOtherwise. pollutants remain on the pavement and
liquid, take steps to contain and clean up the liquid,may be washed to the storm drains with the next
and minimize the wash water used in cleanup. Shutrain, or will remain in the soil to become a possible
off or plug storm drain inlets or sewer inlets wheregroundwater pollutant, if the spill is on an unpaved
the spill may enter. If necessary, keep temporarysurface, determine whether you need to remove the
plugs on hand to fit your inlets and train employees incontaminated soil to prevent it from being a source of

future storm water pollutants, when and how to use them. For hazardous materials
spills, implement your emergency procedures and

Also, the standard procedures should specify alert your HazMat authority.

cleaning up leaks, drips, and other spills without
water whenever possible. Do not use a hose or wet
mop to clean up a spill area. Hosing may remove the
spill from the immediate area, but does not keep the
pollutant out of the environment. On the contrary, it
adds to the volume of the spill and spreads the spilled

i material around a larger area.

¯ If you handle hazardous materials, spill prevention
~ and response procedures are described in your haz-

ardous materials management plan, filed with your
fire department or other hazardous materials ("Haz-
Mat’) authority (see Section 6). Ifa spill occurs,
notify the authorities as required in your emergency
response plan. Contain anti collect the spilled sub-
stance, then dispo~ of the substances and any con-
taminated soil in compliance with hazardous
materials regulations. \~,’il~ up small spills immediately with ahol~ rags.
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4. Outdoor Process Equipment modific;,ti=~ns t~ prevenl storm waler from vonlactin~
Operations and Maintenancethe eqtoipmenl or Is di~’har~es. Place equipment on

an imlx’rmeal)h. ~=rfa~’~,, or in~tall a d~p ~n ~neath
Ix~lenli~d h’ak I~ints. "1~ minimize the am~nt of
rainwaler Ihal contact~ Ihe equipment, you may~torm wal~r from your ~ile can accumulate ~]lutanl~
c’on~lruct a ~imple r~mf and install a ~=rm to p~ventby ox~t=re I~= numerou~ ~mall leak~, ~pill~, and other
run,in and rum~ff. If Ihe equipment requires a "wet"di~’harge~ of ould~r equipment, l~r~e equipment
pr~x’e~ -- Ihal i~, o~ration~ inevi~bly relea~s washmay require slx=t.ially<h.si~ned structural or advanc’ed
wah.r or I)r~x’e~ liquids -- place it on a wed surfaceI~l~ to redut’e th~ ~lential for slorm waler to
and in~lall a connection to lhe ~ni~ry ~er. Ch~kc’~ntac-t IX~l]ulant~. Ordinary prec’aulions, ~ch as
with your munk’ipalily or wastewaler aulhoH~ tothos~ below, may ~uf~cu for smaller equi~nt,
identify approp~ate ~its.

As a ~r~l step, identify all equipm~nl at your sile that
Air compres~ and other ~ui~t ~tim~may be ex~s~(I to slorm waler, or may di~har~
produc-e small quantities of automat~ blowdo~ water,~lenlial ~llutants that may ~ ex~,d to ~orm

water. Identi~ the kind~ of ~llutants each ~,e of which �’ommonly ~’ontains lubricating oil or other
~tential ~dlutanls. ~is may not ~ disbarred to theequipment may Rene~le -- lub~cants, c~i~ls, and
storm drain. Conn(~l Ihe blowdown to the ~ni=ryother ~ssible ~urc~ of leaks or di~ha~.
~wer. Or, if the compros~r has a fr~uenl s~ll
bh~d, place a d~p pan or catchment !o collar theBe creative and thorough in developing your list. ~e

invenlory should include r~ftop c~linR Iowe~ or air water -- do not let it ~ak into un~v~ surfac~ or
conditione~; r~flop air venls for indusl~al ~uip run off wed sur~c~.
ment; ould~r air compres~ and other ~ce

Conden~te on e~eHor surfaces of comp~,equipment; indue wel priests wher~ ~s or di~
buildin~ cooling equipmenl, and other ~chinerycharges may di~harge to ou{d~r areas; a~ mato~al
need not be collated for di~harge to the ~ni~ryt~nsfer areas, such as loading areas where forklihs or
~wer, but may ~ dirge’ted to the storm d~in. ~event~ucks may carry ~llu~nls outdoors on their ~res.
buildup of puddles or ~ls of cond~n~te under the
equipment: route it to a storm drain ~ it d~ not pickUsin~ the equipment inventory, assi~ an employ~ to    up ~llu~nts while it flows across your site,

i~ct each piece of equipment on a ~1~ ~sis to
~e that it is ~nc6oninR
pro~rly. ~is could ~ ~e
employ~ res~nsible for
o~ting ~e ~uipment if it

~ ¢B=is u~d re~larly, or may ~

~

a m~nten~ce s~f mem~r
for equipment on the r~for                                        ~
in ~ldom-~en places.
Insect for leaks, m~nc-
tion~, and s~inin£ on ~d
around the ~uipment, and
other ~vidence of leaks ~d
di~harges. ~sign ~e
ins~cting ~on to be
r~sponsible for rearing a
spill. Develop a rou=ine for

~~

~kin~ actions on the reset:

~

cleanin~ up th~ spill, ~d
repairing the leak to prevent
~ture spills.

~ere ~ssible, lake the
next step toward full ~llu- Keep d~p ~ns under outd~r equipmen1 Io ~on~in drips and ~, ~
lion prevention and make dufin~ ~in~nee.
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5. Outdoor Iqaterials exlensive structural controls designed for the specific
Storage and Handling facility and material.

Hazardous materials need to be stored in accor-
dance with federal, state, and local HazMat require-If you handle bulk solid materials outdoors, keep
ments. The requirements are generally more thanthem covered, in appropriate containments, and
adequate to prevent storm water pollution -- forprolecled from slorm waler. Apply this polk’y for raw
instance, HazMat secondary containment may havematerials, producls, by-products, and construction
no drain,malerials or supplies. Materials of concern include

gravel, sand. lumber, topsoil, compost, concrete,
If you store liquid containers, implement a plan andpacking materials, metal products, and others,
a design to control unexpected leaks and spills so the
liquid does not reach storm drains or surfaces that willStore the material in one of these ways:
be exposed to storm water. If you store hazardous

* The preferred method is storage on a paved materials, the spill prevention plans required by your
surface with a roof or covering so that no direct HazMal authority are adequate to ensure storm water
rainfall contacts them, and with appropriate bermsprotection. Non-hazardous materials storage should
or mounding to prevent run-on of storm water, also incorporate spill control designs and procedures.
Roofs are required by most municipalities for new
facilities. Select a storage method appropriate for the type of

material. Keep liquid tanks in a designated area on a
* Where a roof is not feasible, store on a specially paved impermeable surface and within a berm or

constructed paved area with a drainage system, other secondary containment. Keep outdoor storage
Pave the area with a slope of about 1.5% to mini- containers especially in good condition. Inspect
mize water pooling. Prevent runoff and run-on containers regularly for damage or leaks, as described
with berms or curbing along the perimeter. For
many materials, the preferred alternative will be
the installation of ao drain= and the testing and

"Do~house" shedspumping of ponded water to the sanitary .sewer, a
treatment sytem, or offsite disposal as appropriate,provide ~pill control at the ~ame time
Discharge to the storm drain is not allowed for
many materials.

. Where a drain is allowed, install longitudinal
drains that lead to treatment facilities or water
quality catch basins along the lower edge of the
pad. You may need a permit from your wastewater "
authority to discharge to the sanitary sewer, or
may need the Regional Board to allow sp~ial
provisions in your storm water NPDES permit
(the General Permit).

¯As a temporary arrangement, place the material
on a paved surface and cover it with plastic
sheeting, secured with weighted tires or sand
bags. If possible, choose a mounded or bermed
area that will prevent run-on of storm water
through the material. Move the materials to a
permanent storage place as soon as possible.                                          "-

Parking lots or other surfaces near bulk materials
storage facilities should be swept periodically to
remove fines that may wash out of the materials, which
will otherwi~ wash away with storm water. Larger
bulk material storage facililies will need mort,

9
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in ~x’tion 4. Clean up any leaks or spills immediatelywith direct rain or run-on storm water. Since it has
O(using dry methods, described in Section 3), and only two walls, most fire departments do not require

repair the leaks promptly, sprinklers. The flooring is wire mesh above .secondary
Lcontainmenl, so most HazMal authorities accept the

If the materials frequently leak during transfer, or the structure for sloring hazardous materials. (A permit
materials generally cause a wet environment when may be required by Ioeal building or planning
using or sloring them, the area may need to be con- departments.)
nected to the sanitary sewer (permitted by your

1
wastewater authority), and should be covered and Storm water in ~condary containment~ often
bermed to minimize contact with storm water, accumulates from direct rainfall into open contain.

ments. Water that has contacted storage vessels, or

2
Some localities require that secondary containmentsthe pumping and transfer equipment associated with
be connected to sanitary sewers, and prohibit any storage and handling, is considered to have contacted
hard-plumbed storm drain connections within the industrial activities and may not be discharged to thesecondary containment. On the other hand, large storm drains.storage facilities and tank farms that have high-capac.
ity bermed areas may receive rainfall over a wide area,You may wish to roof the containment to avoid this
and much of it may not contact the tanks or equip- problem. If that is not possible, or you wish to avoid
ment; these might be better-served by a storm drain, the cost, you need to identify an acceptable disposalAs a rule, large facilities like this need sile-specific for water from the containment. One common solutionstorm water pollution prevention designs, is a portable pumping system that can be moved to

accommodate separate containment structures onFor smaller storage tanks, storage in roofed areas canyour site. The equipment can pump water into a truckprevent all contact with storm water (in combination or portable temporary holding tank. The water then
with well-designed spill control procedures). Store can be tesled and disposed according to whether any
liquids in a shed where one is available. New sheds, pollutants are present. Some disposal options are:

2even if temporary, can be costly because of building
permits and fire-code requirements. A possible ¯ If it meets criteria to be defined as hazardous
option is the "doghouse" design used by some firms waste, employ a certified hazardous waste hauler
(illustrated). The roof and flooring prevent contact for disposal at a permitted hazardous waste facility.

¯ If it contains constituents similar to process waste-
water for which your onsite wastewater pretreat-
ment facilities are designed, pretreat the water and
discharge to the sanitary sewer.

¯ If it meets standards for your industrial discharge
permit, discharge it to the sanitary sewer without

I

pretreatment (if your wastewater authority permits).

¯ Reuse it on your site in an appropriate manner:.
~ J ’ industrial process water, equipment wash water,

3

’ I ’ steam cleaning makeup, or another use where the
water will eventually be discharged as industrial or
sanitary wastewater. You may need to invest in a
truck or plumbing to convey the water to its reuse
location.

¯ If it is free of hazardous constituents, use it on
your facility grounds for landscape watering. Don’t
apply the water to landscaping if hazardous pollu-
tants are present -- even if not concentrated
enough to be hazardous waste -- because the
pollutants may accumulate in the soil or
vegetalion, and create a health hazard over the
long term.

IO
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6. Waste Handling and DisposalIf you store .’~’rap metal or other materials outdoors,
keep Ihem under a roof. cover, or la~aulin. K~p ~p
~rls or olher u~’d melals indoors, Oils and other

Tabh. 2 ~ummarizes Ihe prefl.rred storage and di~l ~lential Ixdlutants can wash off long after you think
practices for ~me comnmn industrial facility wastes. Ih~ parts haw bern washed clean. Collect waste me~l,
For many wastes, reusin~ or recycling is Ihv most cost- such as u~(I parts and metal lathe filings, [or delivery
~fE’clive means Io prevent ~)tential ~llution. F~uids to a ~’rap meal dealer,
that you hold for r~’ycling are s~,cial categGHes of
h~ar(Ious wash,. You may store them on your sile only If you store empW drums outdoor, do not hold
for short ~’ri(~s, in accordance with h~rdous wast~ d)em longer than n~es~ry. Ship them to a drum
requirements, but Ihey can b~ trans~rted under rt~’ondilioner or ~o~er [aciliW.
~)mewhat lessslHn~enl requiremenlsIhan olher ¯ Drain lhem complelelyardous wasles. Many r~’yclin~ settees have s~ial
variances or permils lhal reduce your ~rwork

¯ ~’al them pro~rly walerEght, to k~p stormrequiremenls and allow shipping at reduc~ cost.
waler from enledn~ olEerwi~, ~e water
would ~omeK~p ~eneral shop Irash in a dumpier wilh ~e lid
be dum~ Io ~e storm d~.cloud. ~I lhe dumpster in a paved area, not on un-

paved soil or your lawn. Keep lhe area clean by picking
Slore and handle h~dous ~ pr0~fly.up drop~d I~sh and swiping the area re~i~ly
H~rdous maledals or wasl~ are nol a sto~ water(~rhaps once a week), bul don’t u~ a ho~ Io clean problem if Ihey ~e handl~ in accord wilh s~teup -- k~p waler off Ihe area. Nearly all dumpslers federal re~lations, and the requiremen~ of your i~

and trash compadors leak: k~p liquid wasles oul of H~Mal con~ol au~odW.¯ em, and keep lhem clo~ to k~p slo~ waler out.

Keep h~ardousIf you can’l prevenl leakage from l~sh containers, in-
cover in a I~ked area, Io keep nighltime ~es~s~ms~ll a roof or lean-lo thai keeps dir~l ~infall off, and
away. Slore Ihem ~fore dis~l in s~ial h~dousplace asphalt curbing or ~rms around ~e dumpster wasle containers, or clo~ drums wi~in a ~ond~yto contain the leaks. (Check with your I~al agencies
conminmenland comply wi~h fire cMes and building ~rmits.)
authod~.

Table¯ , ~efe~ed waste handling ~ dispos~ meth~s

~lvents, ~inne~. T~k (’hot~ waste) ~nt ~ Po~ib~~d mi~l~us flu~s" (~e~le d~nt flu~s (wh~ ~bk)
to m~e ~cli~ ~ble) or ~ste ~uler

eo~toiae~ Em~ c~s. ~e~ D~m Munki~ ~ or ~b~

Vekirle Waste motor oil ~m (~te) Oil ~c~ ~-.
~t~ B~ke fluid, ~ oil, ~U~ or ~k (’hot" ~Ue) H~ous

hyd~ul~ fluids, elc.*
~t~r~ T~k (~te) R~cler S~I" ’
~r~ Cov~ ~ ind~ ~ hauler No

II
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V
In most cilies of Santa Clara County. the municipal fire 7. Equipment Washing 0department is the HazMat authority that conlrols
hazardous materials storage, handling, and response, and Steam Cleaning

L
~ .Some locales contract with the Central Fire District or

the County Health Department. For information about
handling solid wastes that might be controlled under Wash waler for industrial equipment in most cases
hazardous waste regulations, contact the County’s must be discharged as process wastewater to the san.
Environmental Health Department or CaI-EPA’s Toxic itary sewer, and is not allowed in storm drains. To

1
Substances Control Division. (See the rear cover for a clean dirty, greasy field equipment or trucks you
list of regulalory agencies.) must install equipment to capture, I~’etreat. and dis.

charge the wash water to the sanitary sewer as indus-
2

Empty containers such as storage barrels, oil cans, trial process waste. It may be less costly in the long
paint buckets, aerosol cans, and similar containers run to locate a commercial car wash which has all the
are hazardous wastes if they once held hazardous appropriate equipment and municipal permits, and to
materials. You may not discard these with the regular contract with them for washing services offsite.
trash. They must be stored properly so they do not
leak outdoors. Some drum suppliers accept empty if you wash vehicle~ or equipment on your site,
drums for reuse, under less-stringent hazardous you may do so only in a designated area, designed
material recycling regulations, and equipped as follows:

Vehicle maintenance waste materials often deserve ¯ Pave the area.
special attention. Waste oil, antifreeze, spent solvents,

¯ Mark the area clearly as a wash area, and be sureand some other liquids can be recycled. Spent batter-
all employees know they must wash in this areaies may not be discarded with trash, but must either be
only. Post instructional signs that prohibitdisposed as hazardous waste, or returned to the dealer
changing vehicle oil, washing with solvents, and

2
from whom you purchased them, for reclamation and

other activities.reuse. Guidance on handling vehicle wastes may be
~ found in the Automotive Industries BMP manual, avail- ¯ Install sumps or drain lines to collect wash water

! ""~able from the NPS Program and listed on the rear for treatment and discharge to the sanitary sewer,., cover, reuse (for repeated washings); or recycle (used

~
~ ~ elsewhere onsite).
:! * if the equipment is a continuing source o1" grease
’ ~ or heavy dirt, cover the area to prevent contact
~ with rain water when not in use.

2¯Grade or berm the area to prevent storm water
from running on.                                      ~

¯If possible, wash inside a building designed for
maintenance or equipment storage. Ensure thatall drains connect to the sanitary sewers.                 S

Steam cleaning should be done on your site oaly if
you are equipped to capture all the water and other
wastes. All the washing requirements above apply to
steam cleaning as well. Steam cleaning wash water is
prohibited from storm drains; requires a permit from
your waslewaler authority -- including pretreatment
requir~’ments, such as an oil/water separaton and may
rt’quire you to determine whether it is a hazardous
wastt, treatment unit. If you sh’am clean, do it indoors
or in a sP~’cially-prepared ouldoor working area where          ~
you collect the wash Waler and treat it for discharge.

12
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8. Trucking and ¯ if you own and operate the truck, make the driver
Shipping/Receiving responsible for identifying and reporting the

spill -- large or small.

¯ If you receive shipments from trucks operated by
Truck loading and unloading are potential sources of others (a trucking company or suppliers’ trucks),
pollutants when rainfall and run-on contact spilled raw i.e., the drivers are not your employees, have the
materials, dust, and motor fluids that accumulate in this person who signs for delivery responsible for
heavy-traffic area. inspecting for spills, leaks, and debris before the

trucks leave.Load and unload raw materials, products, and other
materials only at desig’nated loading areas. In that way, ¯ Detail a procedure so that a maintenilice crew
you can isolate the potential source to areas that you cleans up spilled materials promptly.
can control, ralher than unspecified areas throughout
your site. The best areas from a storm water point of ¯ If you have a small company that cannot spare a
view are indoor bays. For facilities that must use an crew, make the driver responsible for cleaning up
outdoor loading dock, some operational BMPs and after unloading or before departing with a full load.
simple design features can control storm water
pollution. ¯ If you identify the loading dock as a significant

source of potential pollutants in your SWPP Plan,
¯ Cover the loading dock area with a roof implement further control measures such as

overhang, or use a door skirt that fits snugly to those described in Section 13.
both the building door and the truck door.

If you load or unload liquids, you need further
¯ Install curbs or berms around the loading area to operational precautions and the loading dock needs

prevent storm water from running on and any further desilln features, if you handle hazardous
spilled material from running off. Accumulated materials, all the features you need are probably in
liquids should be pumped out with a portable place as part of a spill control and response plan. If
pump to the ~nitary sewer unless concentrations they are not, you should select structural BMPs such
exceed allowable limits. In those cases the as those described in Section 13.
material must be treated or shipped offsite.

Parking Iot~ and access roads are sources of poten-¯ Designate the person who accepts the shipment, tial pollutants from the trucks themselves and from
the truck driver, or someone else to check under possible spills or leaks of the materials being trans-the truck for leaked motor fluids, spilled ported. If you are re-grading roads and parking lots, or

¯ _           materials, debris, and other foreign materials,        if you transport materials that you expect to be signifi-

.t~lnrnl waler runntT fr~lm ind,,~trial to, if.% lrucl¢~, parkinll hll.~, a~d .vard.~ fio.’s i~1o .~iorm drain~ mid dire¢-I~d inlo
sixeams and the Bay. h nl’%’t~r rvceive.~ treituilt,ril thai viiiuld remove pollutanL~.
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cant sources of potential storm water pollutants, follow you transport. Some signs that you need to sweep
the structural BMPs recommended in .Section 16. For more frequendy:
existing facilities, especially smaller parking lots and
short driveways where no hazardous malerials are ¯ If your trucks commonly spill or drip bulk
transported, you can effectively prevent storm water materials.
pollution by implementing routine maintenance
activities, such as: * If you notice debris or other materials

accumulating on the access roads. The correct
¯Visually inspect your access roads and parking frequency is the one that prevents unwanted

lots regularly to identify and clean up spills, materials from accumulating,

Remove permit. During the wet weather season, emphasize sweepingsolid debris as as operations
¯Clean up liquid spills promptly, as if they were on at times that will best prevent storm water from

your shop floor, contacting potential pollutants:

¯Clean the a,-ea once thoroughly in the fall, before
Conduct street sweeping-style cleanups periodically to the wet weather season begins.
remove loose debris, small amounts of spilled raw
materials, road dust, and other potential pollutants. ¯ After that, you may stay close to your dry-season

needs for debris removal, but add an additional¯Smaller spaces can easily be swept by hand. thorough cleaning before a major rainfall (half an
inch or more of rainfall forecast).¯ Do not hose off paved surfaces.

¯For larger spaces, use a vacuum truck or mecha- Dispose of the cleaned-up material with your regular
nical sweeper (that collects solids, not just facility trash if there are no hazardous materials. If you
brushes them aside). Whenever possible, do not suspect it may be hazardous -- if you handle
use a wet-washing street sweeper unless you canhazardous materials, or if you know of a significant
collect the polluted wash water, motor oil leak, for example -- you should test the

material or dispose of it with your facility’s hazardous
¯Private corporations or your municipality mightwaste. You could face substantial penalties if you

perform the work on a contract basis so you need improperly dispose of hazardous waste.
¯ ot purchase the truck.

If you park trucks or heavy equipment onsite,
During the dry weather season, the appropriate fre- inspect the parking area for leaks of oil and motor
quency of sweeping for your facility depends on how fluids and design a procedure to report them, clean
heavily the road is used and the kinds of materials them up, and repair the leaking vehicle. Some practical

techniques include:

¯Designate consistent parking spots for each
vehicle so that if a leak is indicated on the
ground, the truck can be identified and repaired.

¯Designate a responsible person to check under a
vehicle for leaks or spills. If you employ drivers,
the driver could be responsible as part of a

";ii~ ~ vehicle check before driving. .~~ ..
¯ Clean up spills promptly, using dry cleanup

..(,~L~(.�-.,,,~ ,,~,~.~.,- _,... ,. .....
procedures described in St~’tion 3. Conduct the

(~,-~3t ,,, "~ ~,._ _,_~,~__...~ ~ .....
preferred cleanup procedures for unpaved as well

.-~’,/. _ ~.~..~.~,~.~_.~--....~ ~-~’-~ .-- _
as paved areas.

~’~ ~r~ "" - c"-" - ¯ Develop a reasonabh, procedure for identifying,

’ ~’~.L. ~ ~-’" ~"
__i

molor fluids and spilh’d materials. Make sure
employe~,~ ar~, fully trained in the procedures:
wh. i~ re~pon~ibh, for ch~.cking each truck, who
sh~,.!(I be n-tifi~.(l, and who should respond.

14
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9. Fleet Vehicle Maintenance ¯ K~,p the equipment yard clean and ch’ar of debris,
using dry sweeping methods as in ~-ction 8, Do
not hose off the area or wash with water, because

The Aulomolive BMP manual prepared by the Santa any runoff becomes an illegal di~harge to the
Clara Valley NI~ Program addresses aulomotive and storm drain.
vebiclt, repair facililies. You should imph, ment the

¯ Maintain the yard’s slorm drain inlet(s) withBMPs in thai manual if vehicle maintenance is a
special cart,. Clean them on a regular ~hedule andpotentially significant source of pollutants on your sile.
also after large storms. Pay attention to the kinds¯ ’-k’clions 9 and 10 of this manual merely summarize
of potential pollutants that accumulate, so you cansome of the appropriate BMPs for fleet maintenance at

an industrial facility, identify the sources and take measure~ to control
the sources.

Whenever possible, perform vehicle maintenance in an
indoor garage, not in outdoor parking areas. If you
change oil and do other routine engine work outdoors,! O. Fleet Vehicle and
you need to create a designated area for vehicle Equipment Fueling
maintenance. Keep the area clean as if it were part of
your shop floor and use dry cleanup practices. The
area should incorporate some specific design features.If you have a vehicle fueling area it should be designed
as described in Sections 14 and 15. Some operationaland operated to minimize spilled fuel and leaked fluids
methods also can be successful at preventing storm coming into contact with rain water. This section
water pollution at vehicle maintenance areas. A few describes general principles, but simple operational
suggestions: controls may not be adequate for an industrial fueling

facility. You may need to re-design your fueling area or¯ Keep equipment clean; don’t allow buildup of
install structural controls. Section 14 describes somegrease and oil, which will wash away when the
general design approaches that may be useful in yourequipment is exposed to rain.
eventual complete Storm Water Pollution Prevention

¯ If you work on vehicles outdoors, keep drip pansPlan. In the near term, steps you can take for proper
or containers under the vehicles at all times operation of a fueling area include:
while you work on them ~ leaks and spills occur

* Use a paved area or provide a concrete slab for’ unexpectedly. Place drip pans under vehicles as
the fueling area ~ never place it on open ground.soon as you detect a leak.
Concrete is preferred because fuel and oils cause

¯ Drain fluids from any retired vehicles kept onsite asphalt to deteriorate.
for scrap or parts. Out-of-service vehicles you

¯ Clean up gasoline overflows and spills using dryintend to restore and vehicles being held for resale
methods as in Section 3. Do not allow spills to runshould be checked periodically for leakage,
off or evaporate, and do not flush the spill away

¯ Don’t change motor oil or perform vehicle or with a hose. Spread absorbent material, sweep it
equipment maintenance in the parking lot or up with a broom, and dispose of it as a hazardous
storage yard; use the vehicle maintenance area. waste.
Don’t allow customers or employees to change

¯ Post signs that instruct pump operators not totheir personal vehicles’ oil in your vehicle service
"top off’ or overfill gas tanks. Keep dry cleanupareas,
materials in the fueling area, and instruct

Vehicle parking or storage yards need to be employees in the dry clean up methods described
in Section 3. Assign someone responsibility tooperated with some similar precautions:
check the area every day for gasoline, motor oil,

¯ lnspec! equipment in the yard for fluid leaks or other fluids that may have leaked.
regularly -- perhaps with a walk-by inspection for ¯ \\3wn you do routine cleaning, u~ a damp clothground staining every day, and a clout visual
inspection once a week. on Ihe pumps and a damp mop on the pavemen~

rather than spraying with a hose to minimize clean
water to tile sump.
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VThe main concept is to respond properly to fluid h.aks | I. Building Maintenance
~ 0in this spill-prone area. Even very small spills, when

Ihey happen every (lay, add up to a lot of fuel in the and Grounds Upkeep
drainage system. This is an in)proper di~harge that is

Lillegal under the General Permit. Small spills do not
present a problem if the fueling area is designed to Building mainlenance and general ouldoor cleanup
handle spills -- that is, if no storm waler contacts it, should use the same principles as parking lot cleanup
and if it drains to a sump. But if the area drains to a and spill prevention: clean up without water whenever
valved-off storm drain or sewer connection, il must bepossible, by sweeping or wiping; wash wilh as little
pumped out before the valve may be opened during a water as possible: prevent and clean up spills; and
rainfall, clean up debris and solids so they do not reach the

stormdrains,
Fuel tanks, including lemporary tanks, need to be
permitted by your HazMat authority. They will specify Arrange rooftop drains or downspouts so they don’t
design features such as size of containments. Keep drain directly onto paved surfaces. Connect them
temporary fuel hanks in a bermed area that has an directly to a storm drain instead. Alternately, allow
impervious lining, such as concrete or a heavy-gauge waler to flow onto a grassy surface, if the grassy area
plastic liner, is large enough that it can accept the roof’s entire

runoff from a medium-sized storm -- that is, no water
runs across the grassy area into a paved area except in
the largest of storms,

Maintain the storm water conveyance system on
your property. The "conveyance system" may be as

_.~.. ~.__.~./.....~%....
simple as roof downspouts and a gutter in your

.~.’-’~-.-" ~.--’~/-..-~                  ~ driveway, or may be an extensive system of inlets,
~T=ma~.. ~...---~’-I /l/ ~/- ditches, drainage channels, and underground lines.

~~ Keep all parts of the system clear of debris to avoid
blockage that may cause storm water to back up.
Remove from the system any spilled or leaked

-̄~ Clean the storm drain inlets to remove ~diment and

~...," . ~ debris at least twice a year ~ late in the dry weather
,--./. " "",..o" ;~’ season before the first storm, and after the first major

storm of the wet weather season, After each large

c:.." . ._.
storm, inspect the inlet; remove debris; and determine

~.~.~ whether you need to remove sediments or do other
maintenance.

The storm drain inlet may have a catch basin: a
below-grade chamber where the storm drain pipe

A catch basin helps keep debris and ~=diments out of connects. Catch basins are intended to collect debris
the storm drain, but needs to be cleaned out and sediments to prevent clogging the lines. There-
periodically, fore. the catch basins themselves must be cleaned out

periodically to prevent flooding. If you clean catch
basins annually, shortly before the wet weather
season, you can keep them flowing freely and remove
leaves, sediments, and other malerials that would
otherwise be washed down the storm drain. Don’t
flush the catch basin with water: use a shovel or
vacuum device to remove lhe materials.

Olher useful design features, such as vegetated                     --
ditches and water quality improvement inlets, are
de.’q’ribed in .’:h.’ctions 19, 20, and 21 as advanced BMPs,
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! 2. Building Repair, buckets in a 10an or on plastic sheeting.

Remodeling, and ¯ At the end of the work day, store paint buckets and
Construction barrels of materials away from contact with storm

water.

This section describes some relatively simple BMPs ¯ Use a tarp or portable, inflatable term to prevent
that apply to minor building repairs, remodelling, and spills.

minor construction projects at an industrial facility that * Treat a paint spill as a chemical spill: c~otore itinvolve ~industrial activity exposed to storm water." before it flows to the storm drain, and clean it up

Larger-scale projects, such as construction of new promptly using dry methods.

facilities, are covered uoder a separate General Permit
During painting cleanup, proper procedures are"for construction. These require more extensive storm

water pollution prevention measures than described * If you use water-based paint, clean brushes and
here. A separate BMP manual for construction equipment in a sink connected to the sanitary
activities is available from the Santa Clara Valley NPS sewer.
Program. (See rear cover.)

¯ Clean up oil-based paint where you can collect the
The same practices are recommended for construction waste paint and solvents to be handled as small
activities on industrial sites. Before you begin a con- quantity hazardous waste D do not pour it to the
struction or repair project, review the Construction sink or to a storm drain.
BMP Manual to identify and implement the appropri-
ate practices. If those BMPs ~to not apply, or are ¯ Keep leftover paint, solvents, and other supplies
unduly elaborate for a simple construction activity that for a later use, or deliver them to a solvent recycler
will be completed in a short time, consider the BMPs with other plant wastes when you ship a batch.
described in this section.

¯ Handle empty paint cans and other containers as

Store building materials under cover or in con- described in Section 6. Containers may be small-
quantity hazardous waste, l~tex paint cans are notrained areas, using BMPs discussed above, in Section
hazardous waste if the paint is dry.S.’For outdoor storage at a construction site, select a

pollution prevention method such as:
Do not fall back on old cleanup practices from days

¯ Put an impermeable tarp over piles of wood, gravel,when storm water pollution was not known as a
or other materials. Don’t wait for forecasts of problem. Do not pour leftover paint down the storm
rain -- do this every day, to avoid being caught una-drain or onto the ground. Do not clean brushes into
ware. Also, it will keep materials from blowing off the storm drain or pour buckets of cleanup water to
the pile and contributing pollutants to runoff later, the drain, or wash spilled paint down the storm drain

with a hose. These practices are now categorized as
¯ Keep the working area clean every day [or the "illegal dumping." Do not wipe brushes onto old

same reason. Sweep up wood splinters, paint newspapers, or pour leftover paint supplies into
chips, and other residues every day, as well as newspapers and discard the paper in the trash.
a thorough cleanup at the end of the project.

Spray painting requires a few exo’a precautions.
Painting requires some basic procedures.

¯ Use temporary scaffolding to hang drop cloths
¯ Before painting, while you scrape to remove old or draperies to shield you from the wind and to

paint, spread a ground cloth or tarpaulin to collect collect overspray.
dust and paint chips, if the paint contains lead or
tributyl tin, dispose of the paint chips as hazardous ¯ Arrange the draperies to minimize the spreading
waste, of windblown materials.

¯ Mix paints indoors before starting work. ¯ Be aware of air quality restrictions on spray paints
that use volatile chemicals. Consider a water-based

¯ Use impermeable ground cloths, such as plastic spray paint for better air quali~’ compliance.
sheeting, while you paint. Place in-use paint
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Sand blasting can b~, controlled to keep particles off ¯ Apply only as much of the chemical as the wood
Oof paved surfaces and out of storm drains. Ask your can absorb or as needed to cover the paved area.

municipality whether building and construction codes
place requirements on the size and type of blasting ¯ Soak up excess chemicals with absorbent material

Lmedium that is allowed. More coml)lete instructions or rags rather than allowing them to flow to the
are available in the Construction BMP manual for full- storm drains or soak into the soil.
sized jobs, but some basics should be applied for
smaller projects, as well: ¯ If the chemicals spill, clean up promptly using dry

¯ Place a tarpaulin or ground cloth beneath your
techniques; see Section 3.

1work to capture the blasting medium and particles ¯ When sealing a sidewalk, prevenl the sealant from
from the surface being cleaned, reaching the gutters or drains. Use absorbent

2booms, or stuff rags into storm drain openings.
¯ Hang tarps or drop cloths to enclose the area,

using temporary scaffolding if necessary. Arrange ¯ When treating a roof with wood preservative or
the drop cloths to protect the work area from sealant, line the gutters with rags. Dispose of the
wind, and to capture airborne particles, rags properly: with your hazardous waste if the

substances you are using are hazardous.
s Curtail operations on a windy day.

¯ If you clean a roof or sidewalk before applying
¯ Clean up frequently: collect dust and particles preservative, sweep thoroughly to remove loose

from the drop cloths before you produce too large particles first, then wash with water if necessary.
a pile to handle easily.

¯ Collect wash water from downspouts or drains
Wood preservatives, pavement seal coaling, and where possible and remove particles.
other outdoor surface treatments commonly contain
metals, pesticides, solvents, or polymers that are ¯ Avoid applying surface treatment chemicals

2
hazardous materials. Handle and dispose of them during the wet weather season.
properly, as follows:

r
Outdoor painting requires pracbces to prevent paint and dust from becoming storm water pollutants.
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pollution control praclices take a number ofAdvanced
Advanced BMPS and forms, and may include a wide range of solutions that

art" nol lish’d here. You may develop other approachesStructural Controls thai art, more effective for your facility.

Or, you may need Io develop and implement further.’~me industrial operalions and planl situations requireBMPs than the ones described in this manual. If you
more extensive measures to control slorm waler poilu-conducl more complex aclivities, especially activitieslion. All but the smallesl and ieasl compk.x induslrial thal are unavoidably exposed to slorm water, you will
facilities are likely Io require some structural modifi, need to develop more intensive source control and
cations. Depending on your facility, and your success storm water management BMPs.al eliminaling potential sources of slorm waler poilu-
lion, your Iong-lerm implementation plan may need toIf you are renovating your shop or building a new
include more or fewer of these advanced BM Ps. facility, you should evaluate installing some of these

structural controls even if the shop does not currently
The BMPs in this section are more extensive and, in have a pollution problem with that specific area. Somegeneral, more cosily than Ihe recommended BMPs

of the structural measures in this section are muchin Part I. The~ BM Ps include structural controls -- less costly to install during new construction than to
storm waler management measures that require retrofit afterwards.constructing new facilities or installing new equip-
ment. Not all of the advanced practices are necessaryFor example, if you re-grade an equipment parking
for every facility, and some will not be of use in some area, you should consider storm water design criteria
facilities, even if the yard has not been in violation of standards

in the pasl. If you put off implementing the measures,You will need to evaluate your own plant to determine future more-stringenl requirements may require these
which BMPs are applicable to your operations, and same measures to be retrofitted, which can be muchwhich combination will best succeed at controlling the more costly than if you do it while constructing a newstorm water pollutants that may run off from your site.facility or renovating for other reasons.
You may find you have a choice in selecting structural
BM Ps, unlike in implementing basic recommended if your principal sources of pollutants do not originate
practices. Evaluate and select controls that are with industrial activities, you may need to control
adequate and most cost-effective for your site. sources that are not specifically named in the General

Permit, such as: pesticides and fertilizers from
The BMP de~riptions in Part 2 are not complete landscape maintenance; oil and antifreeze from autosdesign standards, but describe the central principles in large employee parking lots; and cooling water oryou need to consider in identifying and controlling equipment lubricants from large building ventilationslorm waler pollution from various sources in your and cooling equipment. Your municipality and the NPS
plant. Design standards, performance specifications, Program hold their own permit that requires they
and detailed discussion of the design and application reduce pollutants in storm water from all sources, and
of structural and treatmenl BMPs are available in a they may request your cooperation in developing
BMP manual from the state of California, scheduled controls for your pollutant sources that go beyond the
for publication in late 1992. BMPs in this manual.
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V
! 3. Loading Dock                          ¯ Consider completely preventing contact with

Design Features                         storm water using a roof and berms, as described
in ."~’ction 8. This will both avoid washing
polential pollutants into the drain and avoid
di~’harging clean storm water to the sanitaryLoading docks may require more intensive pollution
sewer.controls than the operational BMPs described in

Section 8. This is especially true of areas where you
If the inlet connects to a sto~s~ drain." 7load or unload liquids in containers. Bulk liquid

transfers are a more intensive industrial operation * Accumulated liquid must be tested and found to
that requires specific control designs, and are not contain no pollutaat~ before opening the valve for

2addressed in this manual, discharge.

Additional features of a properly-designed loading ¯ if the liquid does contain pollutants, you need to
dock include: pump it from the sump and discharge to ),our

sanitary sewer if the wastewater treatment¯ Grade the loading area to be sloped or recessed authority agrees to accept iL (See the
to direct flow toward an inlet with a shutoffvalve, recommendation below.)
or toward a dead-end sump.

If the inlet connects to a sanitary sewer:¯ Make sure the inlet includes a sump with enough
capacity to hold a spill while the valve is closed. ¯ Accumulated liquid must be tested and found to

be within the parameters specified in your¯ Keep the valve closed at all times except when
wastewater discharge permit before opening theyou need to release storm water or other liquids
valve for discharge.that are acceptable for discharge.

¯ If you cannot discharge to the sanitary sewer, you¯ Preferably, this inlet should connect to a sanitary need to convey the liquid to a hazardous wastesewer rather than a storm drain. Check with your
disposal facility. | .~,wastewater treatment authority for permitting ,

requirements.

A dead-end sump pro,’ides secure spill ¢onu’ol. but any’ accumulated liquids need to be pumped out, tectal, and
properly dispo~,~d. Use berms or slopes to preven! run-on so storm water is nut added to waste in the sump.
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V
1 4. Equipment Yard ! 5. Fleet or Equipment Fueling 0

Design Features Area Design Features
~’~ L

Parking and storage yards for large vehicles and heavyIf your facility’s vehicle fueling area is one of the signi-
equipment generally require site-specific structural ficant sources you identify in your SWPP Plan, you
and operational controls. Folh)w the operational BMPsmay need more intensive BMPs than the operational
for vehicles recommended in Sections 7, 8, 9, and 10.efforts described in Section 10. Some design features
Also assess your equipment yard to determine to consider are:
possible sources of pollutants, and install appropriate
controls to keep potential pollutants out of the storm ¯ Cover the fueling area to prevent rain from falling
water. Design approaches may include: directly on the area. Install a roof over the fueling

island, the area where vehicle~ park while fueling,
¯ Grade the area to slope to a longitudinal drain, or and as much of the approach area as practical,

install curbs to direct all storm water to a storm Leaked engine fluids and spilled fuel inevitably
drain in the yard. If your yard is not too large and accumulate on the pavement in these heavily-
is properly designed, it should drain to a single trafficked areas.
storm drain. Even a small yard should include a
storm drain on your property, and not rely on a ¯ Storm drain and sewer inlets that drain the fueling
city-operated drain in the street, area must be equipped with a shutoff valve to keep

fuel out of the drain in the event of a spill from the
¯ If you determine that the equipment yard is a pumps. The valve should be kept closed at all

large source of oily materials in your storm water, times except during a rainfall.
consider fitting the inlet(s) with a sand filter (see
Section 20) or removing oily pollutants (see ¯ Curtail fueling activities when the valve must be
Section 21). open, or use extra precautions to capture any

spilled fuel, such as a large drip pan under the
Segregate the area where you service vehicles, and vehicle.
install special structural controls.

A number of different approaches may serve as effec-
¯ If possible, perform all work indoors, or construct tire drainage design. The fueling area needs to be

a roof over the specified area, This will require a separated from the rest of the yard, both to contain any
building permit and compliance with appropriate fuel spill and to prevent storm water from running on.
fire codes. Select or adapt a scheme such as one of these:

¯ Pave the surface with concrete, not asphalt. ¯ Grade the fueling area to be "mounded" or
Vehicle fluids may dissolve asphalt, or may be elevated. The Automotive Industries BMP manual
absorbed into the blacktop and released later, includes a suggested mounded grading scheme.

¯ Drain the surface to a single drain, preferably ¯ Install berms around the area that are high
connected to a sanitary sewer. The drain may enough to redirect water from a large storm.
require an oil/water separator or oil/grease
trap, and must be approved by your wastewater * Grade the entire fueling area to drain to a single
treatment authority, inlet. You can accomplish this with longitudinal

drains at the perimeter along the "downhill" side of
¯ Grade the working area to be higher than the the fueling area, or with a depression in the middle

parking lot, or surround it with a berm, to prevent of the fueling area. Either way, be sure to design
storm water run-on, the grading to avoid run-on.

¯ Construct a special area in which to segregate ¯ At the inlet, either install a sump, from which you
your "dirtiest" equipment (roof tar equipment, will pump any accumulated liquids: or connect to
asphalt paving equipment, etc.) Handle its a sanitary sewer, after checking to get all the
discharges, leaks, and runoff separately. This permits the wastewater authority may require.
approach could save you from the need to treat The sump or connection should be operated as
all the runoff from the equipment yard. suggested for a loading dock area in Section 13,
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16. Access Roads                 1 7. Onsite Storm Water
and Rail Corridors Management

L
Access roads and rail corridors can be significant Some industrial facilities may still find potential
sources of pollutants for some industrial facilities. In pollutants exposed to storm water even after imple-
the General Permit, access roads and rail corridors menting source control measures like the operational
are defined as "industrial activities exposed to storm BM Ps in the first part of the manual and the structural
water" that you must include in identifying potential source controls above. Further structural controls can
sources and selecting BMPs for your SWPP Plan. be used to manage the storm water itself, either to

control the flow of the runoff (described in Section 19),
Maintenance and operational BMPs for access roads to remove some of the pollutants in passive devices
are the same as those deseribed for vehicle access and(Section 20), or to remove pollutants using specially-
parking areas under Section 9. Some structural BMPsdesigned equipment (Section 21).
are described below.

The best way to avoid the need for storm water
Proper drainage design is a good place to start, management or treatment is to use source controls,
Generally, this means the roads should be crowned most likely in combination. The right combination
and sloped outward; and that storm water should not for your facility will probably include conscientious
be allowed to drain across the road, but be carried in implementation of BMPs such as those recommended
ditches or culverts alongside the road. Grass-lining thein Sections I through 12 of this manual, attention to
roadside ditches can be an effective way to remove the sources of waste at your facility, and careful
storm water pollutants -- see Section 20. Maintain thereduction of process wastes. ,.~
ditch to be sure it does not clog or fill with sediments,
allowing storm water to overflow. Plant vegetation by If you need to manage storm water onsite, the most ",~
the roadside to control erosion and to promote important consideration is to minimize the quantity
rainwater infiltration, of storm water that contacts potential pollutants. For

example, keep the area of industrial activities as small
If your site includes railroad access, an important as possible; separate the area from parking lots, to
s~urce of pollutants is the preservatives on wooden prevent run-on; and roof or enclose the area if
railroad ties. Use a less-toxic preservative; avoid possible.
organic toxics such as creosote and pentachloro-
phenol. Or use concrete ties or other non-wooden ties.Design your storm water conveyance system to

isolate the areas where storm water contacts poten-
Control spills and dust from railroad unloading. If tial pollutants, and convey water from those areas
your rail line delivers or picks up liquids, in bulk or in separately from water that runs off of’clean" and
containers, you may need to add spill-control loading non-industrial parts of the site. This will allow you
docks with shutoff valves. (See Section 3 for spill to control storm water with smaller and less-costly
controls, and Section 13 for loading dock design hydraulic or water quality controls. Or, if you plan to
features). If parked railroad cars drip, install a drip discharge to your wastewater treatment authority
pan at the loading dock between the rails. (Section 18), reducing the volume will reduce the

discharge cost and increase the willingness of your
wastewater authority to accept the discharge.
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! 8. Redirect Storm Water 19. Storm Water Management:
Discharge from Storm Drain Hydraulic Controls
to Sanitary Sewer

Hydraulic controls are intended to control quantity of
If source control BMPs are not adequale to prevent slorm water discharge, but can be useful for water
discharging pollulants in storm water from your quality as well by removing potential pollutants from
facility, you may need to cea~ discharging storm storm water. BMPs of this type are widely used to
water tt~a! contacts tho~ pollutants. One way to avoid control erosion of hillsides and to remove aediments
discharging potential pollutants with storm water is to from storm water runoff. Also, hydraulic.control BMPs
isolate runoff from that part of your facility where the can help to remove oils and heavy metals that adsorb
pollutants are contacted and discharge the storm waterto sediment particles in storm water,
to the sanitary sewer rather than a storm drain.

Design standards and operating information for
Installing new connections and new piping can be hydraulic controls are available in a number of
quite costly, and the required permits may be a barrier,references. The NPS Program is preparing a manual
so this could be a costly BMP. Also, it will require a of !’new development" BMPs recommended for newly-
permit from your local wastewater authority. The constructed buildings, which includes discussion of
permit will specify the volume of water you may hydraulic BM Ps for storm water pollution control and
discharge, the kind of pretreatment equipment you conditions under which hydraulic BMPs should be
may need to install and operate, and requirements forimplemented. Design specifications for hydraulic
monitoring your discharge, controls will also be addressed in detail in a BMP

manual being prepared by the state of California for
Redirecting discharge to the sanitary sewer may not storm water pollution control. Many local and regional
be allowable in all localities -- some wastewater regulations that target erosion control give
authorities have sections in their local ordinances that specifications for hydraulic BMPs.
prohibit the discharge of storm water to the sanitary
sewer. Requirements might differ from one Hydreulic controls are designed for one of two
municipality to another, so contact the authority that purposes. One category serves to control the rate o¢
serves your area for information. (See the list on the peak flow, slowing the flow of water at the height of
rear cover.) the storm to reduce its potential to carry away soils

and other contaminants. The other type reduces
Yourwastewater treatment authority, as a rule, would volume of runoff, generally by causing some storm
prefer to minimize the volume of storm water that water to infiltrate (or soak into the soil) rather than
passes through the treatment system. You should running off into storm drains, streets, or streams.
reduce the quantity of storm water you redirect, using Some approaches control both peak rate and volume.
techniques like those described in Section 17.

Hydraulic controls for a site are most effective if the
The wastewater authority may require temporary overall site design is considered. The first step
storage of your storm water onsite, to avoid overload- generally is to modify the site layout to increase the
ing their facilities during a storm. Your authority is water-permeable surface, to increase infiltration and
more likely to accept discharge of storm water that hasreduce runoff volume. If greater flow control is
contacted pollutants if you can store it temporarily and needed, the second step may be to strategically place
deliver it a~er the high flows from a storm event, infiltration trenches to intercept runoff and promote

infiltration. (Infiltration may not be permitled in some
areas -- see Section 20.) For large quantities of flow,
onsite ponds can be designed either to slow the peak
flow of storm water or to hold water onsite until it
infiltrates or evaporates. These are known as detention
ponds or retention ponds. A variation is the storm water
wetland, which similarly controls flow while wetland
vegetation helps remove pollutants.
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20. Storm Water Management: b~en u.~’d to help remove oily wastes, but is of limited
Water Quality Controls effectivenesS.including its maintenance"~’cti°n 21 de.,~TibeSrequirements.the inlet further,

A number of specific storm water management
controls are better suited to water quality control than
hydraulk" control. These features may be added to
various parts of the storm water conveyance system on
an industrial site to help control potential pollutants in
the storm water before it leaves the site. They are for "~-
the most part passive design features rather than
treatment devices in the usual sense. Information in ~"
existing references gives design parameters for these
water quality controls, so this section merely
summarizes a few types of conWols.

/
A simple technique is a vegetated swale or channel, To -
a ditch that carries storm water in which plants are
permitted to grow. The plants provide some peak flow
control by slowing the water. They also remove some A ~and filter inlet can remove ~ome pollutant~ before
pollutants by encouraging the deposition of sediments they enter the ~torm drain.
and minor oily wastes. This control can be retrofitted
to some existing storm water conveyance ditches sire-.
ply by allowing grasses to grow, if it does not interfere

A sand filter inlet is a storm drain inlet that containswith storm water drainage and cause water to back up
sand or another filter medium. The ~nd removes par-

onto the site. ticulates and oily wastes from storm water as it enters
the storm drain. An extension of the same concept is a

WA~n Qu.~rrv im~ sand filter, where storm water quality can be im-
proved before discharge. Sand filters appear to be

~..._~==~,.=~.__~_ --~ ~;;~;~r-~’~"~’~",    particularly effective if used in combination with deten-
.~,,.=,=,=~. ,, tion or retention ponds, by diverting the first-flush of
i,~,,

I! t" I’ II [I

run°ff (°ften carrying the m°st pollutants) t° the filter
~ [~ ~ and routing the remainder of the water to the pond.

__ __ O~.trfle~,,

l~~-U-~l

Many °’ these water qualitY c°ntr°ls can be designed
either of two ways: to control potential pollutants
before discharging water to a storm drain; or to

c~,,,~, = c=,=~, ~ c~.~., z remove unwanted constituents and then direct the
~s,~,,~,, ~,=,~,~ co,, .~,,=~.~ storm water into the gTound as an infiltration device.

Any of these controls that use infiltration techniques,
~ ,~ ~ -, ~,~ or others designed specifically to promote infiltration,
P~a~ Po, ol - 400 ~sl~ F~ ~ ~’~

(porous pavement, infiltration trenches, and others),
An AP! separator is only partly effective at removing oilymay be restricted or prohibited in some municipalities
wastes, but is more effective at removing s~liments in the Santa Clara Valley as potential sources of ground
than an ordinary catch basin, water contamination. Dry wells for dispo~l of storm

water are illegal under State and Federal Law.The
Regional Board’s newly-amended Basin Plan for theA water quality inlet is a simple multi-purpose device,San Francisco Bay Region adopts some new policiesshown in the diagram above. A storm drain inlet is
that address infiltration devices. The NPS Programfitted with an enlarged catch basin or grit chamber
does nol recommend them in areas where shallowwhere solids and sediments sellle out of the water. A ground water may be impacted. Check with yourbaffle restricts the flow of ~urface-floating oil, which
municipaliry before installing an infihration device.can be removed by hand later. FIoatable debris also

collects at the baffle, llais type of inlet has in the past
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2 !. Storm Water Management: designs do nol operale best at the low concentrations

Removing Oily Pollutants commonly present in storm water. A .sand filter inlet is
typically more effective, and less costly, for the small
quantities and low concentrations of oils in routine
storm water runoff-- that is. runoff that has notA simple lechnique to remove oils and grease from directly contacted oily industrial activities.storm water uses oil-absorbent materials (or

oleoplzilic malerials), such as the booms used to Separators may be useful in limited applications.
contain oil spills. The absorbent malerial preferentiallyThey are sometimes useful as a retrofit measure, toabsorbs oil, and does not fill with water, so it can be temporarily help a facility comply while it installs moreused on storm water with small concentrations of oily effbclive source control BMPs. Another use is in spill
materials. control sumps, upstream era treatment proo~s. The

advanced designs are sometimes used as a IreatmentSome facilities that have a slorm water conveyance
device (that will discharge to a sanitary sewer) forditch where water flows season-long have found it
storm water that contacts industrial activities inconvenient to install a permanent floating boom to
isolated areas where contact cannot be avoided.control an occasional light surface sheen. When the

boom is spent, it is full of oil and is visibly heavier,
The APt oil/water separator is a simple design,floating lower in the water. The booms are inexpensive
named for the American Petroleum Institute. Theenough that they may easily be replaced whenever theseparator is sometimes called an "oil and grease trap,"absorbent is saturated. Disposal is more costly, since to distinguish it from a true oil/water separator usedthey may be hazardous waste unless an oil recycler for industrial wastewater. An API separator usually is acan accept the material,
long basin with multiple chambers or vaults, typically
installed below grade. It can be fit!ed to storm drainsOil/water separators are a broad category of devices
or storm water inlets in a variety of configuratlons --that are intended to remove oily constituents. There
the water quality inlet described in Section 20 is oneare many varieties of oil/water separators, and the
form. The intent is to slow water and stratify the flowterm is not used in the same way by all equipment so that oil rises. The floating oil is then retained by onevendors or design specifications,
or more baffles in the chambers.

For.most applications, oil/water separators are ~ot An API separator removes the bulk of floating oilyrecommesded as a storm water management strategy,
wastes, especially if the oil is not well-mixed but floatsSource control BMPs are strongly preferred,
on top of the water. However, it is not highly efficient,Oil/water separators are fairly costly, and most
so storm water can still be polluted unacceptably even
after it flows through the inlet. The separator works
by concentrating oily wastes within the chamber, so
inevitably some of the collected wastes are carried

.~ n/z. ,.,�-,..~..~~ away during heavier storms. It can be made somewhat
~’~. more effective at oil removal if it includes pads or

pillows of oleophilic material at the water surface level.

If you install an APt separator, it m~st be maintained
regularly. It requires a standing pool of water, which
should be pumped out periodically and replaced with
clean water. To clean, remove oil floating on the
standing pool and greasy mailer collecled at the baffle.
Some commercial oil recyclers accept this material for
recycling: otherwise, it must be handled as hazardous
waste, if you install oil-absorbent pillows, the pillows
mt,.qt be closely monitored and replaced when they are
saturated, also dispo~d either as hazardous waste or

Oil-absorbent borms can remove oi.ly sheen from storm to a recycler. If the inlet includes a sediment trap. as in
water. Vegelafion in an open ditch can slow the flow, the waler quality inlet shown in Section 20. remove

helping sediments settle, solids with a shovel between storms.
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Develop a regular cleaning schedule appropriate for on the capital investment and to increase treatmentyour facility. For inlets that don’t carry much flow,
effectiveness. For industrial process applications, an~, three cleanings per year are sufficient: once before
evaporator can be used reduce the volume of waterthe rainy season (mid-September) to remove nmterials
treated.that have accumulated; once after the first major

storm; and once at the end of the rainy season to pre-
An oil-water separator works best if sediment is notvent slow loss or evaporation of the collected oily
present in the water -- limit your water to be treatedwastes. If storm water flow is greater, the API separa-
to isolated areas, free of mud and soils if possible.for may need to be cleaned monthly, or periodically
Efficiency is highest with a fairly steady flow, so youbetween storms. As another guideline, clean the
may require upstream detention. Also, don’t site theseparator before three inches of oil accumulate in the
separator downstream of a pump, because the pumpentry chamber.
mixes the oil and waler and partially emul "sifbzs the oil,
so separators are less effective.The CPI, or coalescing plate interceptor oil/water

separator, is a more advanced design. These are
Storm water trea~ent generally is ~ot recommendedcommon for treatment of oil-bearing industrial as a BMP. Some of the devices described in Section 21wastewater, but are less often cost-effective for storm may be considered to be treatment by the slate or bywater. The CPI separator generally achieves greater
your local wastewater treatment authority, which canremoval efficiency than an APi type, but is more costly
open the door to some burdensome regulatoryto purchase and operate. A CP! separator can attain a
restrictions and permitting requirements.high removal efficiency, and accommodate a faidy

high flow rate, but at ever-increasing capital costs for
For most industrial facilities, the best advice aboutthe equipment (by adding more separator plates). The
onsite storm water treatment is to avoid it, for abest economics generally apply for relatively high
number of reasons. Most of the available treatmentconcentrations of oil at low and constant flow rates,
equipment is costly to purchase and to receive
permitting approval for. Operational costs can also
be significant -- you must monitor the equipment to

Sl.,~-r Rm CO,U.~SCmG S£P,u~.’roi~ assure continued effectiveness, and may need to
prepare and submit chemical analyses to demonstrate

~ ~’ ~ ~:’~"~ ~’~" continued compliance.

Further, in most places in the Santa Clara Valley,
treatment of storm water means you must discharge it
to the sanitary sewer rather than the storm drain (as

i de~ribed in Section 17). In effect, water on which you
perform treatment is no longer considered to be storm
water, but industrial wastewater instead. You will need
to obtain or modify a discharge permit from your local

7. wastewater authority or your municipality.

The most troublesome permitting procedures are for
~ ~ hazardous materials. Before installing any treatment

equipment, determine whether your waste water is
a hazardous waste. Cal-EPAiToxics or the CountyA CPi separator can be very effective at removing oil
Environmental Health Department can describe thebut requires upsl~eam sediment conl~oi and can be

costly to mainr, ain. necessary testing and approval procedures. If the
wastewater thai would enter the pretreatment
equipment is considered to be hazardous you must
obtain a permit from CaI-EPA/Toxics to operate aA few design features can improve the effectiveness of
hazardous waste treatment facility. At present this mayan oil-water separator. Pollution removal eff~’tiveness
be true even for a simple water quality inlet, if youis highest if the concentration is high when the storm
determine that the waste stream is not hazardous, andwater enters the unit. Avoid diluting the water to be
do not apply for a hazardous waste treatment permit,treated with water from olher parts of the sile, where il
keep your testing documentation on hand to showdoes not contact the polential pollutants, both to save
regulators.
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Pollution Control Agencies and Sources of lnformaUon

Santa Clara Valley Nonpoint Source County of Santa Clara
Pollution Control Program

For information about compliance witk kaza~lo~ waste
For information about sto~,~ abler pollution control

reEulations, contact:
requirements, contact the Program or ~our local municipally,

Environmental Health D~i~rl:mcnt,=.
~anta Clara Valley NP$ Program Toxic$ Enforcement Program (408) 299~930
5750 AJmaden Expressway

For information on w~te minimi~atio~ a~i 4~i4mece o~~an Jos~ CA 951 i8               (800) 794-2482

City of Campbell ................................(408) 86~2150 tlazardou$ Waste IRa~ageme~t
City of Cuper~no ...............................(408) 252~1505 Program (408) 441-1195
City of Los Altos ................................(415) 9481491 Do~ment
Town of Los Altos Hills ................... (415) 941-7222 ¯ Hxzardous Waste Management and Reduct~on--
Town of Los Gatos ............................ (408) 354~64 A Guide for Small and Medium-Sized Businesses (City of
City of Milpitas ...................................(408) 942-2360 5an Jose and 5an~ Clara
City of Monte Sereno ........................(408) 354-7635
City of Mountain View .....................(415) 903-6329
City of Paio Alto ................................(415) 32c~2129 California Environmental Protection Agency
City of San Jose .................................(408) 277-5533 Regional Water Quality Control Board=City of Santa Ciar~ ...........................(408) 9~-315l ~an Fra~ci~�o Bay Region, Regiou 7
City of ~aratoga ..................................(408) ~7-343~ 210! Webster StreeL Suite 500, Oaldand, CA 94612
City of Sunnyvale ...............................(408) 730-7270
Santa Clara County ...........................(408) 4 ] l-1195 For information on p~rmitting o[t~po~=tio~,
~anta Clara Valley Water DistricL (~0) 794-2482 req~ling, and dL~o~l o/k~rdo= u~t~,

Document~ aeailable~’om the FPo~’am: Department of Toxic ~ub~tance~ Control
¯ BMP Manual for Automotive Repair Facilities (Cal.EPA/I"oxic$), Regio~ 2 (510) 540-3739
¯ B~P Manual for Construction Activities 700 Heinz Avenue, Bldg. $, Berkeley, CA 94710
¯ Indus~al Storm Water Compliance Guidance Handbook

(guidance for the Re~onxl Board’s indus~al ~orm WaterFor i~fo~ation on w~te minimization and k,~,~’do~
General Permit) managem~,~t lecknolow~, conlact:

¯ indus~al Storm Water Compliance Binder Alter~aUve Technology Divi~io~ (916) 324-1807¯ integrated Pes! Management Brochure 744 P Street P.O. Box 942732, Sacramen!o, CA 94234-7320
Do~ument~ available )~’om AItr~live

~̄’alifornia Waste ExchanRe: A Newsletter/Cata~o~Wastewater Treatment Authorities ¯Fact Sheet: Waste Reduction for Automotive Repair Shops
H̄azardous Waste Reduc6on for Automotive Repair Sho;~

For info~ation on w~st~u,at~r permitting and ¯ Part l: Checklist
on allou,ablt di.~ka~ to the ~nita~ sewer, contact .~our ¯ Part 2: Assessment Manu~l
w,~stewater treatment autko~t.~ ¯ List of CA IJcensed Hazardous Waste Haulers
San Jose/.~anta Clara Wastewater Treatment Pla~t
Department of Industrial Waste (40~) 945-5300
Sunnyvale Wastewater Treatment Plant Association of Bay Area Government~
Industrial Pretreatment Prow’am (40~) 730.72";0

P.O. Box 2050, Oakland, CA 94664-2050 (510) 464-7900PaSo Alto Regional Water Quality Control Plm~t
Environmuntal ~ompliance |)ivision (415) 329-2117 ¯ Manual of ~andards for Erosion & ~-*diment Controll)o~umt,ts a~’uilablt ~,omPalo Alto: Measures¯ ~o~ l)rain Pollution Prevention ~uidelines
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FACILITY STORM WATER POLLUTION PREVENTION PLAN

This space in your binder is provided for keeping:

¯ a copy of your Storm Water Pollution Prevention (SWPP) Plan

¯ revisions to your SWPP Plan
2

¯ inspection records; you must retain these for 5 year~

¯ schedule of employee Iraining dates.

You are required to develop and implement an SWPP Plan for your facility by October 1,
1992, and it must be retained on site. You must make the Plan available upon request of a
representative of the Regional Board, the Santa Clara Valley Nonpoint Source Pollution
Control Program, and/or municipal agencies that have jurisdiction over storm water systems or
water courses which receive the industrial storm water discharge.

THE SWPP PLAN

must address the following objectives:
2

TheSWPPPlan

¯ identify pollutant sources that may affect the quality of induslxial storm water
discharges ~ .... ¯

¯ identify, assign, and implement control measures and management practices to reduce _~
pollutants in industrial storm water discharges.

The SWPP Plan shall include a time schedule for implementing control measures. The                   ’==’t
schedule shall provide for implementation of maintenance practices and other low-cost practices
by October l, 1992, and full compliance with all other terms of the SWPP Plan (such as
implementing practices that require structural changes) by July I, 1993.

CERTIFICATION                                                                      ~

The SWPP Plan for your facility must be certified and signed. Signatory requirements are:                3

L-¯ for a corporation: a responsible corporate officer

¯ for a partnership or sole proprietorship: a general partner or the proprietor,
respectively

¯ for a municipality, State. Federal. or other public agency: either a principal executive
officer or ranking elected official.
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The person signing the SWPP Plan shall make the following certification:

"I certify under penal~y of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to ensure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, u’ue, accurate, and complete. I am aware that there are significant penalli~ for
submitting false information, including the possibility of fine and imprisonment for
knowing violations."

REVISIONS

You must amend your SWPP Plan whenever there is a change in design, conslruction,
operation, or maintenance which has a significant effect on the potential for the discharge of
pollutants to surface waters, groundwaters, or a local agency’s storm water system.

INSPECTIONS

You arc required to conduct an annual facility inspection to verify that all elements of the SWPP
Plan are accurate. All inspections shall be done by trained personnel. You must retain a report
of the annual inspection and observations that require a response as pan of the SWPP Plan.
Inspection records shall be retained for 5 years.

EMPLOYEE TRAINING

You must provide employee training programs to inform all personnel responsible for
implementing the SWPP Plan. The Plan should identify ~periodic dates for training.
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FACILITY CERTIFICATION OF ELIMINATION OF NON-STORM WATER
DISCHARGES TO STORM DRAIN SYSTEMS

Before implementing your SWPP Plan, you must eliminate all non-storm water discharge~ to 1
storm water conveyance systems. Provision C.4 of the General Permit requires you to

2eliminate unauthorized discharges by July 1, 1992. Unauthorized discharges include lay
discharges of non-storm water to the storm drain excep: those stated to be permissible in Table
1 of the General Permit.

Your SWPP Plan must include a certification that these discharges have been eliminated. The
certification is a legally binding statement that you have fully investigated your facility and
eliminated any unauthorized discharges. Pan 3 of the SWPP Plan should also include a
description of any tests for the presence of non-storm water discharges, the methods used, the
dates of the testing, and any on-site drainage points observed during the testing. Like the other
parts of the SWPP Plan, the certification needs to be completed by October 1, 1992.

Certification may not be possible if you:

¯ must make significant su’uctural changes to eliminate the discharge of non-storm water
discharges to the industrial storm water conveyance system, or

7
¯ have applied for, but not yet received, an NPDES permit for the non-storm water

discharges. -..~

If certification of your facility is not possible, you must notify the Regional Board, the Santa              ~
Clara Valley Nonpoint Source Pollution Control Program. Your notification shall include
justification of a time extension and a schedule, subject to modification by the Regional Board,
indicating when non-storm water discharges will be eliminated. In all cases, the elimination of
non-storm water discharges must occur by July 1, 1993.                                       B3
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FACILITY MONITORING PROGRAM

This space is provided for you to keep: 1
¯ a description of the monitoring program for your faciliW 2
¯ records of all storm water monitoring information; you must retain records for $

MONITORING PROGRAM

You are required to develop and implement a monitoring program by October 1, 1992. The
requirements are stated in the General Permit, Section B, pages 8 through 12. A description �ff
the monitoring program shall be retained on site and made available upon request of a
representative of the Regional Board, the Santa Clara Valley Nonpoim Source Pollution
Control Program, and/or municipal agency that operates the storm drain system to which your
storm water discharges.-

The monitoring program shall be developed and amended, when necessary, to meet the
following objectives: 2¯ monitor the quality of storm water discharges relative to Discharge Prohibitions,

Effluent Limitations, and Receiving Water Limitations

¯ aid in the implementation of the Storm Water Pollution Prevention Plan

¯ rneasure the effectiveness of best management practices (BMPs) in removing polluumts
¯ in the storm water discharge.

GROUP MONITORING

You may elect to participate in a group monitoring plan. This is permissible under the General             ~’~
Permit, Section B, Paragraphs 7b and 14.

A group monitoring plan may be designed and implemented by an entity representing a similm"
group of dischargers who are regulated by the General Permit or the Santa Clara Valley N’PS
Program. All participants in a group monitoring plan must discharge storm water within the
boundaries of the Regional Board. The entity or the participants are responsible for submitting
a group monitoring plan to the appropriate Regional Board and the NPS Program no later than
August 1, 1992 (60 days prior to the beginning of the wet season). The participating industries
or the entity are also responsible for revising the group monitoring plan if they are instructed to
do so by the Regional Board or the NPS Program.

MONITORING REQUIREMENTS

During the wet weather season (October 1 to April 30), all dischargers are required to:                   �
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¯ conduct visual observations of the storm water discharge locations on at least one storm
event per month that produced significant storm water discharge; significant storm
water discharge is defined as a continuous discharge of storm water for a minimum of
one hour, or intermittent discharge of storm water for a minimum of three hours in a 12-
hour period .

storm water discharge from at least two stormtl~asur¢(orestimate)the totalvOIUlT~ of
events that produce significant storm water discharge, including the first such storm
event of the wet season

¯ collect and analyze samples of storm water discharge from at least two storm events that
produce significant storm water discharge, including the first such storm event of the
wet season.

During the dry season (May to September), you shall conduct testing for the presence of non-
storm water discharges at least twice at all storm water discharge locations.

REPORTING REQUIREMENTS

You a~ required to report all storm water monitoring results by July I of each year to the
Executive Officer of the California Regional Water Quality Control Board and the Santa Clara
Valley Nonpoint Source Pollution Conu’ol Program. You must maintain records of all storm
water monitoring information and copies of all reports required by the Permit for at least 5
years from the date of the sample, observation, measurement, or report.
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Best Management Practices
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For Commerica/ and Industria/ Businesses
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by Resource Planning Associates ,, .
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WATER QUALITY
BEST MANAGEMENT PRACTICES

MANUAL
FOR COMMERCIAL AND INDUSTRIAL BUSINESSES

CITY OF SEATTLE

Prepared for the City of Seattle
Office for Long-range Planning

200 Municipal Building
Seattle, Washington 98104

(206) 684-80S6

June 30, 1989

The preparation of this report was fman~ally tided through ¯ grant from the Wasttingtc~t State Department of Ecology
wit~ funds obtained from the Na~iontl ~ md Atmospheric Admini~uration. and appropriated for Section 306 of the
Cotst=l Zone Management Act of 1972.
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MANUAL FORMAT

and management of all developments and
uses shall protect the quality and quantity of
surface and ground-water, and shall adhere
to the gu de,nes, po,cies, standa s,
regulations of applicable water quality
management programs and regulatory agencies.
Best management practices.., may be required.

It is the responsibility of the City’s Department PART II BUSINESSES AND
of Consu’uction and Land Use (DCLU) to impI¢- REQUIRED BMP,
ment the above requirement, with the assistance, In Part II, the many types of commercial and
directly or indirectly, of other City deparur~nts and industrial businesses are organized into about 40

~1~ regulatory agencies such as the Washington groups. The nature of the business group and the
Department of Ecology (’WDOE). types of pollutants it may generate are described.

The manual provides guidance to City staff and To cona’ol these pollutants specific Best Manage-

the applicant on how to achieve the above require- meat Practices are prescribed.

meal In this manual are descripdoas of commer- PART III SOURCE-CONTROL BMPs
cia! and industrial land uses, to the ex=nt their
activities affect water quality, and the requh’ed BMPs are listed in Part II for each type of

Best Management Practices. The manual business. If it is a source.control BMP, the manual
user rcfers to Part Ill for the specific description andcoataias six parts, requirements of the BMP.

PART I INTRODUCTION PART IV STORMWATER-TREATMENT
In Part I the manual user is ina’oduced to warn" BMP$

quality pollution and Best Management Practices If, however, a stonnwa~’-treatment BMP is
(BMPs). The BMPs are divided into two general requLred, ~e manual user refers to Part IV for the
types: some-control BMPs and stormwate~- specific description and design criteria for the BME.
treatment BMPs. A strategy, or preference, of
which BMPs to emphasize is preseated. PART V OTHER REGULATORY

REQUIREMENTS
Implementing many of the BMPs requires The requirements or" other rcgulamrs, insofar as

coordination with od~er regulatory requirements, for they support or affect the implemeatation of this
example the Fire Code. These regulatory relation- manual, are described.
ships are introduced in Part I with specific require-

At the end of Part I the reader is shown how to Part VI includes a reference List, glossary and

0
~ the manual ~hnical documentation.

Best Management Practices: Manual Focrrml 6/89
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INTRODUCTION L

Presented in Pan I is an overview of stcnnwate~ pollution and its effects.                           ~
The concept of Best Management Practices is defined, and a general
strategy for ~eir implementation is provided to a~hieve the intent of the
City’s zoning ordinance as well as the goals of the Puget Sound Wa~et                               °p
Quality Authority.

¯ requirements of ~is manual and other agencies ~ City depanment~,

Part I concludes with an expl~ of ho~ to use ihe manual

TABLE OF CONTENTS - PART I

~ Water quality pollutants and their efl’ect~ ..................................1.1
" Typical pollutant concenmation= .................... ~ .............. 1.1

What are BMPs? .................................................I.I

The importance of ¢ffecliv¢ mainteaanc= ......................... I.I

BMPs ~ralegies and l~fet~nces ................................................1.2

The requirements of ~ regularly agencies ...............................1~3
, What asp~ct~ ~ Manual does net �ove~ ...................................... 1.5
: When am BMPs no~ required ....................................................... 1,5

How m use the Manual ....................................................... 1.6

Best Management Practices: Manual Format 6/89
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TABLE 1.1 COMPARISON OF SELECTED POLLUTANTS
2TO WATER QUALITYSTANDARDS

WDOE/USEPA
POLLUTANT CONCENTRATION’ STANDARD OR CRITERIAb

Cadmium 5 u¢4 1.4 u~
Copper 240 u~l ~.9 u~/
Lead 380 ug/1 I0_~ u~
Zinc 275 u~ 84.0 u~
Oil/ip~ase 15 mg/l" I0 mg/P

°Rounded mean values for a commercial area; conccnmuions
of individual sampl~ often exceeds mean by factor of 5 Io
I0. See Pan IV.

~Acute c~te.,’ia for fmshwat~-.
’WDOE effluent stancl~ all othe~ values are receiving wam~ �~itcda.

A more complete pictu~ of pollutant concenmations relative to both acute and ciL, onJc
water quality cn~ria for bo{h f~eshwater and sakwater is provided in Part VI.

BMP STRATEGIES AND PREFERENCES Enclose the actlvitle~
With so many BI~IPs, are there some general If the practice cannot be altered, placing it in a

strategies and do we have a preference? The building is ou~ next preferred BMP. FJ~ClOSU~e
answer is "yes"; and they a~ inb’oduced below by accomplishes two things. It keeps the precipilation
prct’emnce, from coming into comact with the activity.

ondly, drains inside a building must discha~o
Alter the activities sani~’y sewer. In these situations, Mcn’o defines

Ou~ highest preference is to al~cr the practicc the BMPs, no~ the City.

that may cont,~ninau~ the surface water or ground-
water; in effect not producing ~hc pollutant to begin Cover the activities
with or conu’olling it in such a way as to keep it out Placing the activity iusid¢ a building’may be
of the cnvironment. An exoJ~plc is recycling used infc~sib|� or prohibiLivcly expensive. But a less
oil rather than dumping it down a storm drain, cxp~nsivc su’uctm’e with only a roof may be ~’"

Best Management Practices: Introduction 6/89
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effcctive although iz may not ke~p out all p~ecipiza- stormwat~r lxv, aun~nt system ~ ~%
~on. In~m~ ~ns m~ ~ �onn~ ~ ~e f~wa~r ~ ~ ~H ~ ~
~i~ sewer ~ coll~t wamr ~ m w~h do~ In a~fion, i~ m~n~ ~~ ~ ~ weU ~ ~y ~n ~t may en~r ~ong ~ a sys~m’s ¢x~ effici~cy. ~ ~ve

~ ~ent sy~ems. ~d it ~ not ~
Segregate the a~lv~le$ ~gulatow ag~ies m monit~ ~ ~i~y

S¢~ga~g a busin~ ~Uvity ~t is ~� mos~ ~ of ~ ~p~ic~ble ~ of ~
sig~fic~t ~ of ~llu~, from o~ ~-
~¢s ~at ¢i~�r ~u~ no ~ fitde ~Uudon, may
~ower ~e ~st o~ ~clos~ or cove~g ~ a
~i� lev~. ~E IMPORTANCE OF

EFFEC~VE MAINTENANCE
I~ ~e ~gat~ ~ is not ~ ~� Me~ wiH Many BM~ ~quire R~lar attention by

allow ~e of ~� w~h wa~r and s~wa~cr the b~ine~ o~er to i~ure their
~ ~� ~i~ ~w~, subj~ ~ Me~’s disc~e ne~. For example, con~e~ tot liqu~
s~. dangero~ w~t~ must alwa~ ~ kept

Di~g s~wa~ ~ a ~ga~d ~ �l~d if they are stored ouUlde. AIIo~ng
to ~ ~i~ ~w~ ~ p~fe~ ~ a mumcip~ the entry of rain to an open �on~ner may
~wag¢ ~ent p~nt is mo~ e~ci~t ~d ca~e lhe overflow or iU ~nten~ to n~rby
reliable ~ most ~o~wa~r ~ent ~vic~. ~reet drY.

Stomwater tRatment dev~ su~
Di~hargo small, high fr~uoncy sto~s to oi~water ~pa~to~ must be
~nltaw ~wer frequently. Unfortunately, due to ~ck of

~is B~ would ~ i~it~ to ~ few ~dus~es e~erience or oversight by the b~in~
who~ ou~ide ~fivid~ ~n~bum unus~ly high o~er inadequately maintain~ facilit~
c~cen~dons of ~llu~u anger ~Ru~ of , are ~mm~.
un~ c~cem. L~i~g enw m ~0 few It h~ b~n King County’s
s~i~ ~ w~ld ~t ove~ ~e ~i~ ~wer. that storm drainage ¢ont~l systems

~0 enw of sto~wat¢r to ~ ~i~ or by busine~ must be insp~t~ by a public
combin~ ~wer ~ ~ I~ited to ~o ~a~ high- authority at le~t annually to ensure
fr~uency sm~s ~at ~ off ~ majomy of maintenance.
~llu~ over time. Sto~ flows ~ ~xc~ of ~
hy~u~c ~pacity of ~ ~i~ or ~mbin~
~w~ would ~ d~h~ ~ ~ s~ ~wer ~r THE REQUIREMENTS OF OTHER~u REGULATORY AGENCIES

Treat the ~o~water ~ regulat~ ~s~sibili~y ~o ~n~l ~1 ~-
Why is ~e u~ent of sto~wa~r ~ l~t c~ to ~i~ and combi~ sew¢~. Me~

pmfe~ed option? ~ere ~� ~veml r~ns. ~ one of ~v¢~ ~gulato~ age~i~ ~ dep~n~
need previously ~urcc-~n~l B~s k~p ~e who~ ~qu~m¢n~ m~t ~ ~¢n in~ considem-
~llumn~ completely away fr~ s~o~water. In Oon when implementing ~is

1~% �ff~bve, No~ from Table 1.1 ~m even ~ a ~e r~u~¢menu of each agency or dep~ent
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the possible actions by DCLU, with more detail lhe Engineering l~parlment’s r~lUi~e,m~nts for
presented in Pa~ V, peal~-mte coetroL

Storm sewers. WDOE Flammable mateflals - Fire Department
When sms-mwater from a business property Any business that stores a flammable, ignitable,

discharges direcdy to the surface water, for or reactive material must comply with d~� CRy’s
example Lake Union, that business is subject to tl~    Fh’� Code.
bIPDES requ~ments of the Department of
Ecology. NPDES refers to NationaJ Pollutant Dangerous wastes. WDOE
Discharge Elimination System, a Fede~l regulation The Washington Dcpamneat of Ecolo~ isthat is administered by the 9/DOE. The NPDES responsible for enforcing the state regulations o~
permit specifies the allowable concentration of Dangerous Wasms. With few exceptions, the
particular pollutants. The WDOE may also specify WDOE’s activities in this area encompass d~¢BMPs for controlling certain activities of the federal laws ca ~us wastes (RCRA). Ofbusiness, for example outside storage of chemicals,interest to this manual is ~ ~nporary storage of

In contrast, if the business discharges to a City accumulated wastes by a business umil the wasl¢ is
storm drain, it is the City’s responsibility to specify removed to a hazardous waste treauneat and
the BlvtP re, quirements. That is the purpose of this disposal site. Businesses that ~eat or dispose such
manual, wastes arc strictly conuolled by the WDOE and a~

It is impomnt that consistency exist between the
therefore not included in this manual.

two agencies in controlling the two types of storm As described in Par~ V, d’~ naaa’� of the require-
discharge. To this end, the BMPs presented in this meats and WDOE’s involvement in their impleracn-
manual are intended to achieve current WDOE ration depends upon the quantity gene~ and the
standards to the maximum extent practical, period of its storage at the business.

Under certain circumstances relating to d~
Sanitary and combined sewers. Metro quantity of wast~ generated and the time stored at

Drains locaP..d inside a building or coveP.A area the business, the business must obtain an idemifica.
must connect to the sanihary or combined sewer, tion number and a storage permit. The WDOE can
Any discharge to the sanihary or combined sewer therefor~ specify the appropriam BMPs and make
must meet the discharge requirements of Metro. the appropriate inspections.

However, the permit re.quirements ar~ so
Peak-rate drainage control - onerous as to motival~ businesses to move theirCity Engineering Oept, wastes within the specified time limits. Although

The City requires that most developments install the businesses must still comply with WDOE
surface or underground detention facilities ~o technical requirements, WDOE would not be
control the rate of stormwater discharge. If properly expected to see to their implementation because
designed, peak.rate control and stormwatcr treab WDOE is unaware of the business activity. There-
meat can be achieved in the same facility, fore, by using this manual the City can insure d~at

To improve the effectiveness of the =e.atment the appropriate BMPs at= implemented by the
system and to reduce costs to the business owner, smaller gcaeratocs.
this manual calls for the segregation of runoff from A r~ccnt survey by local health deparunents
work a~as that are contaminated from areas of less found that small businesses t’requendy do not
concern such as root" tops. However, segregation properly store or dispose Dangerous Wastes.
must be done in a manner that still complies with
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- Health Department may also be appropriate for controlling enclosed orOther solid wastes
Regulations of the SeatlJe-King County Health cove~cd activities.

Department provide specifications to insure the The manual does no~ cover erosion con~olintegrity of containers. Containers failing to meet techniques used during construction. Otherthese requirements must be replaced, manuals cover this topic,

Liquid transfer from marine vessels - with the exception of veldcle and equipmem
Coast Guard maintenance and repair, the manual does no(cover

A wansfer system that moves petroleum prod- ~e activities of the City’s departments such as the
ucts to or from marine vessels to shore tanks must maintenance of streets, reservoirs, and water and

comply with Coast Guard requirements. Transfer sewer lines. It does not cover municipal facilities

of o~her liquid chemicals is not covered by currentsuch as pa~s, golf courses, and water and sewage

federal or state laws. treaunent plants, airports and water ports, or
and private landfills. ’

Underground storage tanks - WDOE It also does no(cover several heavy indnsuial
Underground storage tanks for the storage of land uses specifically: aluminum smelters, pulp,

chemicals or petroleum must comply with Federal paper and paperboard mills, feedlots, coal or ore
and State requirements. Some tanks are excluded mining and processing, pe~rolemn refining, saw-
from this requirement as explained in Part V. mills, plywood and shingle mills. T1P..se ate

excluded Ix~ause none ¢xm in Sealde.
Spill control and cleanup plans Finally, the manual does no~ include businesses

Businesses that generate Dangerons Wastes and that u-ansport, treat, process and/or permanendy
produce, transport or store petroleum products are store dangerous or exu~Jnely hazardous wastes.
required by state and federal law, respectively, to WDOE and in some cases ~ USEPA have tbe
prepa~ spill control and cleanup plans. Other types primary responsibility for sw.cifying comrols for
of liquids ar~ not cover~! by suae or federal law. these businesses.

However, even though the above activities or
Air quality - Puget Sound Air business types are no{ covered, the BMPs providedPollution Agency in this manual are applicable and can be used

Several areas in Seatde do not meet current air where relevant.
quality standards with regard to fugitive particu-
lates. The Agency’s action to rectify this condition WHEN ARE BMPS NOT REQUIRED
is to require indusu’ies to pave or surface treat BMPs are not required ff the business and all ofunpaved areas, and to sweep,

its activities including pax~ng, io~ding or unload.
ing of liquids, or ~mporary storage of liquid or

WHAT ASPECTS THIS MANUAL solid wastes a~ totally enclosed within a building.DOES NOT COVER
The manual does not provide BMPs for the Extensive sto~nwat~r ~¢aunent is not requiRd

control of discharges to sani~ or combined storm for pa~king lots with le,ss than 20 s~Jls; only a
sewers. This is the responsibility of Mcuo. How- simple oil spill conl~ol sep.~rator (BM~P 2.10 in Pan
ever, there arc BMPs in this manual that although IV) is required. However more extensive tre~.ment
provided to cover acbvities ~ occu~ outside a may be rcquL~d for rel~l businesses ~
building when they are exposed to precipitation, ences a high volume turnover of vechicles.
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HOW TO USE
THIS MANUAL

Th~ figure illustrates how this manual is to be used. Many land uses have
similar activities. For example, general purpose gas stations arc not the oaly
type of business that dispenses vehicle fuels. Fuel pumps are found at rental
car agencies, 24-hour convenienc~ stores, truck freight companies, and
construction companies.

Therefore, STEP 1 is to have the
applicant ~entify his/her business
activities using the enclosed
checklist (Table 1.2).

TABLE

STEP 2 is to then examine the Table of
Contents of Part II. "Businesses and required
BMPs’. to locate the particular grouping within
which that business falls. This may take a
few frye.                                                                                                            ~ "~,

TABLE of L
CONTENTS

In STEP 3 we turn to the page in Par~ II that
describes the business grouping and the required
BMPs.

For each BMP you are then referred (STEP 41
to Part III, "Source-control BMPs’, or Part W, PART
"Stormwater-treatment BMPs’, of the manual 2 REQUIREMENTS
for a detailed description of the BMR Specific
design criteria and/o, procedures are provided
for all stormwater-treatment BMPs. I

PART 3 / ~ PART 4
Source-Control BM Ps -- Stormwater

In some cases (STEP 5) it is necessary to refer to                  ’~           Treatment BMPs
Part V for reference to the requirements of
another agency. However, in general these re-
quirements have been incorporated into the

5 ~r
material presented in Parts III and IV when PART
necessary. For the most part, the mater,al pro* Consider Effect
v~led in Part V ~s for background, of other regulations
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TABLE 1.2 APPLICANT CHECKLIST

2
DESCRIBE THE NATURE OF YOUR BUSINESS:

FOR YOUR BUSINESS, CHECK ACTIVITIES THAT WILL OCCUR OUTSIDE.

[] Uncovered vehicle parking I"} Use of underground tanks
Indicate number of parking spaces

[] Temporary storage of liquid or solid
[] Vehicle or equipment washing wastes.

[] Vehicle or equipment repair or Indicate type of waste
maintenance [] Dangerous/Extremely

[] Vehicle or equipment fueling
Hazardous

[] Loading or unloading o! liquid []
wastes.materials

[] Used oil.
[] Outside storage of feedstock,

[]byproducts or products of menu- Other (bdefly describe).
facturing processes

[] Above ground bulk storage of fuel,
petroleum or chemicals

[-I Will you be obtaining a permit from

the Department of Ecology to store
Dangerous or Extremely Hazard-
ous wastes?

DESCRIBE ANY OTHER OUTSIDE ACTIVITIES NOT COVERED ABOVE
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V
BUSINESS DESCRIPTIONS O

AND REQUIRED BMPS

~1    L
Provided in Part 1] are descriptions of land uses and required BMPs.

Reference is made to Parts Ill and IV where BMPs are described. Most land
use descriptions are for groupings of several land uses whose a~tivitiea
similar in the manner in which they affect water quality.

Each description follows the same

¯ Title of business group

¯Standard industrial ¢od¢ (SIC)

:" ¯ Description of business a~tivities

. 2
¯ Required som~-contml BMI~                                                     ~

¯
Required stotmwamr.lreatment BMPs                                              2
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BUSINESS DESCRIPTIONS AND

TABLE OF CONTENTS - PART II

Manufacturing Cement: .................................................................................. 2.1
Businesses Cbemicals: ................................................................................ 2.3

Production of alka]ics, chlorine, gas~s, industx~l.
inks, plastic materials, drugs, soaps and cleane~,
paints, resins, etc

Concrete products: .......................................................... 2.5
; Blocks and bricks, pipe, septic tanks ptcslressed
~. sm~mrai members, gypsum IXOdUCu

~ Electrical: ....................................................................................... 2.7
,..: Makers of elecm3nic �omixments
¯ , Food products: .....................................................................................2.9
�. Manufacturers of products from meat. dairy, fndts

and vegetables; bakeries; sugar and candy, fats and
f otis; beverages;
, Glass products: ........................................................................... 2.11
~ Making flat glass and comainers

Industrial machinery and equipment, trucks/trailers: ...................2.13
Metal products: .............: ..................................................................2.15

" Mills producing basic metals from mw or recycled
: material, or produce primary metal forms such as¯ sheets, flat bars, beams and large pipe; rolling mills;
’~. foundries; metal fabricators or finishers of tanks,
" cans, doors, office furniture,

:, Paper products: ...................................................................................2.19
- Making papertx3ard con~ners, and all basic paper~ products such as envelopes

Petroleum products: ......................................................................2.21
Produce paving asphalt and asphalt
roofing ma~fiais

Printing and publishing:. ...................................................................2.23
Newspapers, periodicals, commercial printing,
bookbinding, book typesetting.

Rubber and plastic products: .............................................................2.25
Products from rubber or plastic resins such as tires,
hose.s, shoes, gaskets, plastic pipe, plumbing fixtures
and foam products

Ship/boat building and repair yards: ...............................................2.27
Wood products: ....................................................................................2.31

Planing mills, millwork, wood preserving, containers
and prefab building components, glued-wood
product.s, furniture, and mobile homes
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Other manufacturing businesses ......................................................2.33
Any producer not listed above except for those
specifically excluded in Pan I

Transportation and Fleet vehicle yards: .........................................................................2.35
Communication Taxis, buses, motor freight; renhfl of ~ ca~ and

trailers, and equipment
Warehousing/minstorage: ...................................................2.37
Other: .......................................................................................2.39

Radio, TV stations, misc. communication and
wansportation services, wavel agencies

Wholesale and (;us stations: ............................................................................2.41
Retail Businesses Recycling and scrap yards: ...............................................................2.43

Me=Is and construction materials, bo=es, ca= and
paper, auto and heavy equipment parts

Restaurants/lust foods: .................................................................2.45
Retail: general merchandise .............................................................2.47

Gener’~ memhandise from shopping malls, depart-
ment and furniture stores, mist stores

Retail/wholesale vehicle/equipment ...................................................2.49
Vehicle and equipment dealers cars, trucks, boats,
wailers, motorcycles, and recreational vehicles;
heavy construction equipment

Retail/wholesale: .................................................................................2.51
Nt~es, paint, hardware building and �onslr~don
materials and equipment

Wholesale/retail: .................................................................................2.53
Chemicals, ~u’oleum products, bulk petroleum
storage, retail home heating oil

Wholesale: .............................................................................................2.55
Sellers of beverages or food

Wholesale: .............................................................................................2.57
All other businesses not listed above
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Service Businesses Commercial car and truck washes ....................................................2.59
Equipment repair: ..............................................................................2.61

Businesses that repai~ radio and "1%r, household                                         r~
appliances, electrical and communication equipment,
and construction equipment

Laundries/cleaning: ................................................................2.63
Commercial and retail dry cleaning, ckaning of
linen, carpet, upholstery, diapers

Marinas/boat clubs: .......................................................................2.65
Services: ...............................................................................................2.67

Photographic processing, funeral services, uphol-
stery/furniture r~pair, pest control, building mainte-
nance, outdoo¢ advertising, amusement pa~s.

Services: ..............................................................................................2.69
Services not listed above such as theaters hotels/
motels, finance, baaking, hospitals, nmsing homes, ~ /,~
schools and universities, and professional

Vehicle maintenance/repair: ...........................................................2.71
Lube and tune shops, auto repair and paindng shops,
uuck repair, battery, radiator, muffler, and tire shops

Other Businesses Apartments and condominums ........................................................2.73

Construction: ........................................................................................2.75
The business locations of conlractot, s: buildexs of
homes, commercial and industrial buildings and
public facilities; specialized contractors such as
plumbing, painting, electrical, roofing, e~c.
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CEMENT
SIC: 3241

DESCRIPTION: These businesses produce Portland cement, the bind~
used in concrete for paving, buildings, pipe and ~ sm~aur~l products.

MATERIALS USED AND WASTES GENERATED: The raw
materials vary with the particular plant but may be limestone, chalk, marl, or
shale. Waste materials from other indusuies are often used such as slag, fly
ash and spent blasting sand.

The raw materials a~¢ crushed, mixed and fed into a kiln, a long cylindri-
cal shell, in which the material is heated to produce the correct chemical
composition. Natural gas has generally replaced coal as the heat source. The
kiln is angled and as it rotates the material passes through by gravity. The
output of the kiln is a clinker which is Wound to produce the t’mal producL

The basic process may be wet or dry. In the wet process water is mixed
with the raw ingredients in the initial crushing operation and in some cases
is used to wash the material prior to use. Water may also be used in the air
pollution control scrubber. The most significant byproduct of cement
production is the kiln do.st. Kiln dust can be difficult to dispose.

Stormwater may be contaminated by the raw materials, kiln dust or the
product. Analysis of stormwater samples from cement plants in the Seatd¢
area has found the pH to be above 10 and metals concentrations to exceed
acute water quality �~iteria.

Concrete products may also be produced on site such as ready.mix
concrete. Refer to "Concrete products" for a description of these activities.

SOURCE-CONTROL BMPs: To the maximum extent practical all
manufacturing activities are to be enclosed or covered (BMP 1.70 in Part
HI). All internal drains shall discharge to the sanitary sewer under preu’ea~-
merit conditions defined by Metro (R.1 in Part V).

o Liquid mansfer areas, including loading/unloading docks shall
comply with BMP 1.30 in Part 11I.

o Above ground storage tanks shall incorporate BMP 1.40 to
prevent contamination of surface and groundwater.

Best Management Practices: Required BMPs 6/89 2.I
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o Businesses generating Dangerous Wustes shall properly
segregate and dispose such wastes as requited by [he WIX)E
(R.4 in Part V).

o Containers storing Dangerous W~stes or oth~ lkluids shall be
placed inside a building unless impractical du~ to site con-
straints. If placed otuside the BMP 1.50 described ia ~ nl

o If raw materials are stored outside wiflmut cove~ the t~qui~.
merits of BMP I.~0 sMll be followecL

o Signs shall be painted on storm drain inlem to indicam that
they a~ not to receive liquid or solid wasms.

o The paved surfaces of the business site shall be swept at
appropriate inten, ais m remove del:~s,                                          r~

STORMWATER-TREATMENT BMPs: The industry is one:o/’ seven
indusu~al groups for which effluent standards have been set for storrnwa~
quality. According to Federal Regulations 40~FR411 the smrmwater from a
new cement plant is to have these characteristics: total suspended solids
to exceed 50 mg/l and the pH 6.0 to 9.0. In addition, the stormwater fie.at-
ment system must be sized to handle at least a 10-year, 24-hour storm.

Stormwater draining from the general plant site including parking lo~s
shall be treated by one of the h-eatmcm systems described in Part IV.
Cement plan~s a~e known to control the pH by adding sulfuric acid to a
detention basin as n~cded. The appropriate design cri~ria for this approach
~ described under BMP 2.40 and 2.60 in Part IV. bStormwater runoff from rooftops shall disch,~ge to !/~ storm drain or
combined sewer below the treatment system as long as the City’s drainage
requkemenL~ ~re m~ (R.,?. in Part V).
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CHEMICALS
SiC: 2800, 3861

DESCRIPTION: This group involves the manufactming of chemicals o¢
products based on feed stock chemicals. Th~s includes the production of
acids, alkafies, chlorine, indusu’hl gases, pigments, inks, cho.micals used in
the production of synthetic resins, filx~’s and plastics, synthct~ rubber, soaps
and cleaners, pha~ncceuticals, cosm~ics, paints, vatnbhcs and ~
Included here a~ photo~phic mate~’ials and chemicals (3861).

Present in Seaule arc pharmaceuticals(2834), soaps(2840), paint (2850),
gums and resins (2861), organic chemicals (2869), a~’icultural chemicals
(2879), adhesives and sealants (2891), and Ix~nfing ink (2893).

MATERIALS USED AND WASTES GENERATED: The typ~s of
p~occsses, materials and wastes generated are too numerous to catalog here.
Was~water can COhen heavy metals and a varie4y of toxic o~,anics.

Activities tha~ may occur external to d~e manufacturing building include:
bulk storage of liquid feedstock, byproducts or producls; unloading and
loading of liquid materials from truck or rail; washing of equipment outsid~
the building; waste oil and solvents from cleaning manufacturing equipmenl;
used equipment temporarily stored on site that could drip oil and ~sidual
process materials; and tempora~ storag~ of WDOE Dangerons Wastes.

With few exceptions all of these indusLfies requite ~.atmcnt of wastewa-
ters p~or ~o disposal to the sani~’y sewer. Such processes produce contami.
nated sludges which must be properly stored until disposed. The wnstcwa~
treatment processes may not b~ enclosed and therefore spillage to external
pavement can occur.

Chemical businesses in the Seaul~ ~ surveyed fo~ WDOE Dangerous
Wasms have be~n found to l~’OdUC~ caustic solutions and soaps, solutions
with heavy me~-ds, inorganic and organic chemicals, solvents, acids and
alkaline wastes, waste paints and vamisbes, waste phm’maceuticals and inks.

SOURCE-CONTROL BMPs: To the maximum extent practical all
manufacturing activities are to be enclosed or covered (BMP 1.70 in Part
IIi). All internal drains shall discharge to the sanitary sewer under pretreat-
merit conditions defined by Metro (R.I in Part V).

o Liquid transfer areas, including loading/unloading docks shall
comply with BMP 1.30 in Part HI.
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o Above ground storage tanks shall incorporate BMPs topmvent
contamination of surface and ground waters (BMP 1.40 In
Part III.

o Businesses generating Dangerous Wastes shall properly
segregate and dispose such wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site
straints, If placed outside BMP I.~0 described in Part Ill shall

o If the business has either above ground storage tanks or
containers located outside the owner shall develop an
gency spill contingency plan (lIMP 1.80 in Part i1]).

o Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or sofid wastes.

o The parking lot shall be swept at appropriate intervals to

STORMWATER-TREATMENT BMPs: Stormwat~r from parking lots
and outside areas where manufacturing processes axe occurring shall be
tre~at~ by one of the treatment systems described in Part IV.

Ston,~water runoff fr~ ~x~t’toN ~dl di~l~’g¢ to ~ ~ ~ or
combined sewer below the u’eatmeat system as long as the City’s drainage
requi~ments are met (R.2 in Part "�).
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CONCRETE PRODUCTS
SIC: 3270

DESCRIPTION: Businesses that manufacture concrete blocks and
bricks, concrete sewer or drainage pipe, septic tanks, and presu, essed
concrete building component. Concrete is prepaxed on site and poured into
molds or forms m produce the desixed product.

This g~oup also includes the pmductioa of ready-mix concrete and

MATERIALS USED AND WASTES GENERATED: The basic inc~-
clients for concrete are sand, gravel, Portland cement, and reinforcing
for some products. Most businesses do no{ produce their own concrete; it
is produced and delievered by ready.mix concrete plants.

Sources of pollutien include the loss of raw materials from stockpiles,
washing of waste concrete from trucks, forms, equipment and the g~neral
work area, and water from the curing of concrete products. Besides the
basic incredJents for making concrete products chemicals used in the curing
of concrete and the removal of forms may end up in smrmwate~

Trucks and equipment if maintained o~ site will generate was= oil and
solvents, and other related was= martials.

Although there are no data of stormwater quality from concrete product
businesses, it is likely the quality will be similar to that found at cement
plants. Analysis of smrmwater samples from cement plants in the
are~ has found the pHm be above 10 and metals concen~xations to exceed
chronic water quality criteria.

SOURCE-CONTROL BMPs: To the maximum extent practical all
manufacturing activities arc to be enclosed or covered (BMP 1.70 in Part
I]]). All drains shall discharge to the sanitary sewer under preu’caunent
co~ditions defined by Metro (R.I in Part V).

o Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wastes.

o Businesses generating Dangerous Wastes shall prowa’ly
s~gregate and d=spos¢ the wastes as required by the WDOE
(R.2 in Part V).
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o Containers storing Dangerous Wastes or other liquids shall be                          ]
placed inside a building unless impractical due to site
constraints. If placed outside BMP 1.50 described in Part ITI                         ~

o Stockpiles of loose materal shall employ BMP 1.60.

o The parking lot shall be swept at appmwi~ inta’val$ to

STORMWATER.TREATMENT BMPs: Stoemwater draining fi, om the
general plant site including parking lots shall be t~ated by one of the
treatment systems described in Part IV.

Stormwater runoff from rooftops shall discharge to the stoffn drains or
combined sewers below the treatment systtem as long as the City’s drainage
requirements are met (R.2 in Part V). To conm31 pH, concrete products
firms can use the method employed by cement plants, of adding sulfuric acid
as needed to a retention basin. The appropriate design criteria for thi~
approach are described under BMP 2.40 and 2.60 in Part IV.

Ready-mix plants typically have settling basins to treat wash water from
the cleaning of trucks. This function can be integrated with the treatment
requirements specified above f~x stonnwmex

;,
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ELECTRICAL PRODUCTS
SIC: 3670

DESCRIPTION: This industry covers the manufacturing of a ~
range of elecwical products including electrical disa’ibmions systems.
motors, household appliances, electric lighting and wiring equipment.
communications equipment including radios and televisions, batteries and
electrooic components.

The only category covered he~, given its Ixevalence in the City, L~ SIC
36"70, electronic components. Possible products ~nclude electzon mb~ fo~
radio, TV and other applications, semiconductors, R~stors, capacko~,
IEansfom~ers, coils and o~her miscellaneou~ items.

Specialized processing that occurs includes e~hing, acid and ulkafin~

MATERIALS USED AND WASTES GENERATED: Materials used
include metals, ceramics, quartz, silicon, oxides, acids, alkali solutions,

cals,arsenides and phosphides, cyanides, solvents, and inorganic liquid chemi-

Wastewater consists of solutions and rinses from electroplafing opera-
tions, and the cleaning waters described above. Water may also be used to
cool saws and grinding machines. All such wastewater is to be discharged to
a sanitary sewer receiving treatment as specified by Meuo (R.1 in Part V).
Sludges are produced by the u~aunent process.

Activities that may occur outside the manufacturing building include:
bulk storage of liquid feedstock or byproducts; unloading of liquid materials
from truck or rail; washing of equipment outside the building; temporary
storage of waste oil and solvents from cleaning manufacturing equipmem;
used equipment temporarily stored on site that could drip oil and residual
process materials; and temporary storage of Dangerous Wasps.

Waste liquids that may be temporarily stood on site include spent
acetone and solvents, fernc chloride solutions, soldering fluxes mixed with
thinner or alcohol, oily water waste, and soiled rags.

SOURCE-CONTROL BMPs: Liquid mansfer areas, including loading/
unloading docks shall comply with BMP 1.30 in Part
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o Above ground s[ccag¢ tanks shall incorporate BMPs to
preventcontamination of surface and ground waters (BMP
1.40 ia Part

o Businesses generating Dangerous Wastes shall pro~dy
segregate and dispose the wastes as r~xluiz~d by the WDOE
(R.4 in Part V).

o Containers storing Dangen3us Wastes or other liquids shall be
placed inside a building unless impractical due to site
constraints. If pla~ed outside BMP 1.50 de,~’ibed in Part

o If the business has either storage tanks or containers located
outside the owner shall ch.velop an emergency spill contin-
gency plan (BMP LS0 in Part

o Signs shall be painted on storm drain inlets to indicate lhat
they are no~ to receive liquid or solid wastes.

o The parking lot shatl be swept at appmp~te intervals to

STORMWATER.TREATMENT BMPs: Stormwater from parking lots
shall be uc.ated by one of the ireaunent system de.scribed in Part IV.

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the tre.aa~nent system as long as the City’s drainage
requL,~ments are met (R2, in Part V).
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FOOD PRODUCTS
SIC: 2000

DESCRIPTION: Includes any business that produces a finLsi~ food
product including m~t pacldng plants, pouliry slaughtering and processing,
sausage and prepared mea~s, dairy products, preserved fruits and vegetabl~,
flour, bakery products, sugar and confectioneries, vegetable and animal oils.
beverages, canned, frozen or fresh FL~h, pasta products, mack foods, and

MATERIALS USED AND WASTES GENERATED: With most food
processors all processing occurs inside buildings. Exception~ are meat
packing plants where live animals may be kept, and fruit and vegetable
plants where the ~w material may be temporarily stored outside. Storm
runoff from animal containment or wansit areas and vegetable stmage areas
will be contaminated, the latter from earth attached to the vegetables. The
nat~ of contaminatio~ of stormwater passing over fi’uils is unknown but is
not likely to be significant as fruit is usually picked clean.

Wine processors often crush grapes outside the process building and/or
store equipment outside when not in use. Significant liquid transfer will
occur with some processors. Some wine lxOducers use juice from grapes
crushed elsewhere. Some vegetable and fruit processing plants may use
caustic solutions.

SOURCE*CONTROL BMPs: To the maximum extent practical all
manufacturing activities are to be enclosed or covered (BMP 1.70). All
rains shall discharge to the sanim.r3, sewer under pre.treaunem ¢onditioas
defined by Mere3 (R.I in Part V).

o Liquid transfer areas, including loading/unloading docks shall
with BMP 1.30 in Part HI.comply

o Above ground storage tanks shall incoporate BMP 1.40 to
prevent contamination of surface and ground waters.

0 Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
plac~d inside a building unI~.~ impractical due to site co(~

Best Management Practices: Required BMPs 6/89 2.9

R0059561



V
0
L

straints. If placed o~tsid¢ BMP 1.50 described in Part Ili shall be
used.

o If the business has either abov~ ground stocage tanks o¢
containers located outside the owner shall develop an emer.
gency spill contingeacy plan (BMP 1.80 |a Part

o Any lxocess e, quipm~nt that is to be temporarily sto~d outside
shall fLrst be washed inside the pro¢,~ building.

o Signs shall be painted on strum drain inlets to indicat~ that
they are not to receive liquid or solid ~

o The parking lot shall be swept at appropti~ intervals ~
r~mov~ debris.

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
shall be tn~ated by one of the treatment systems described in Part IV.
Stormwater from areas used to temporarily store vegemble~ shall be treated                     ’~’~
using one of the treatment systems described in Part IV.

Stormwater runoff from rooftops shall disc~haxge to the stct’m drain or
combined sewer below the treatraent system as long as the City’s ch’ainage
requirements are met (R.2 in Part V).
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GLASS PRODUCTS
SIC: 3210, 3220, 3230

DESCRIPTION: Manufacturers of glass and glass products from raw
materials and/or recycled glass. The glass form produced may be flat or
window glass, safety glass, container glass, tubing, glass wool or fibers.
Glass containers may also be produced on

The raw materials are mixed and heated in a furnace. The resulting
molten material is shaped by proces,~s that vary wi~ the intended product.
The cooled glass may be edged, ground, polished, annealed and/or heat
ueated to produce the final product. Air emissions from the manufacturing
buildings are scrubbed to remove pardcolat~

MATERIALS USED AND WASTES GENERATED: The basic raw
materials are sand mixed with a variety of oxides such as aluminium, anti-
mony, arsenic, lead, and barium. Metal salts for coloring such as copper or
cobalt oxide may be used.

Raw materials a~e generally stored in silos except for cru.shed recycled
glass. Consequently, contamination of stormwater is limited to raw material
lost during unloading operations, errant flue dust, and engine fluids from
mobile Lifting equipment that is stored outside. The mainteaanc¢ of the
manufacturing equipment will produce used lubricants and cleaning sol-
vents. The flue dust is likely to contain heavy metals such as arsenic,
cadmium, chromium, mercury, and lead.

SOURCE-CONTROL BMPs: To the maximum extent practical all
manufacturing activities are to be enclosed or covered (BMP 130 in Part
HI). All drains shall discharge to the sanitat
conditions defined by Mea’o (R.I in Part V).

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to sit=
constraints. If placed outside BMP 1.$0 described in Part llI
shall be used.

o Stockpiles of loose materials shall employ BMP 1.70 in
PardL
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o Signs shall be painted on storm drain inlets ~o indica~ ~
they arc not to receive liquid or solid waste.

o The parking lot shal/be swept at a~ate inte~v~l~ u~
r~mo~e debris.

STORMWATER-TREATMENT BMPs: Stormwater draining fi’om the
gener’~ plant site including parking loL~ shall be t~ated by o~� of ~be

Stormwater runoff from rooftops sh~dl discharge to the st~cm drain o~
combined sewer below the treatment system as long as the City’s drainage
requimmenUs are met (R.2 in Part V).
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INDUSTRIAL MACHINERY AND
EQUIPMENT, TRUCKS AND
TRAILERS 2

¯                                                                            SIC: 3500, 3713114

DESCRIFrlON: Businesses that manufacture a variety of equipment
including engines and turbines, farm and garden equipment, construction
and mining, metal working machinery, pumps, computers and offic~
equipment, automatic vending machines, refrigeration and heating equip
ment, and equipment for the manufacturing indus~es described elsewhere.
This group also includes the many small machine shops. Also included her~
is the manufacturing of macks and trailers, and parts (SIC 3713114), Manu-
facturing processes will include various forms of me4al working and
f’mishing, and the production of plastic and fiberglass

MATERIALS USED AND WASTES GENERATED: Manufactme.rs
of engines or engine driven equipment can be expected to have fueling
facilities. Larger equipment may be stored outside. Outside storage of
gasoline, diesel, and cleaning fluids may occur. In contrast, smaller busi-
nesses may only have outside containers for the temporary storage of waste
products.

Businesses making equipment in the Seattle area surveyed for Dangerous
Wastes have been found to produce waste acids, used solvents, paints, metal
chips with machine oil, and various chemicals. Used oil can also be
expected.

SOURCE-CONTROL BMPs: If vehicles are fueled at the business site,
the fuel island shall incorporate BMP 1.10 as described in Part

o Above ground smrsge tanks shall incorporate BMP 1.40 to
prevent contamination of surfac~ and groundwa~’.

o Businesses generating Dangerous Wastes shall properly
segregate and dispose such wastes as required by the WDOE
(R.4 n Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed :ns,de a building unless impractical due to site
constraints. If placed outside BMP 1.50 d~cribed in Part
shall be used.
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o If the business has either above ground storage tanks or
comainers located outside the owner shall develop an
emergency spill co~tingency plan (BMP 1.80 in Part HI).

o Signs shall be painted o~ storm drain inlets to indicate that
they are not to receive liquid or solid waste&

o The parking lot shall be swept at appropriale intervals to

o All painting of products is to occur inside the manufacturing
building.

STORMWATER-TREATMENT BMPs: Stormwater from outside
equipment storage areas where dripping of oil o~ hydraulic fluids is likely to
occur shall be treated by an API or CPI-separator (BMP 2.10 in Part IV).

Stormwater from parking lots shall also be treated either in conjunction
with or separately from outsi~ equipment storage areas using one of the
systems described in Part IV.

Stormwater runoff from rcoftops shall discharge to the sU3rm sewer below
the treatment system as long as the City’s drainage requirements are met
(R.2 in Part V).
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METAL PRODUCTS
SIC: 2514, 2522, 2542, 3312, 3315-17, 3320, 3350, 3360,
340O, 3590

DESCRIPTION: This group includes mills that produce the basic
metals and primary products, as well as foundries, elcctmplamz~J, and
fabricators of final me~l products.

Basic metal production ~s limited in this manual to iron and steel
However any mill that reforms metal billets, ¢ithez ferrous or nonfcxrous
such as aluminum and copper, to prima~ metal products is included.
Primary metal forms include sheets, flat bar, building compor~nts such as
columns, beams and concrete reinforcing bar, and large pipa.

Steel mills in the Seatde area use only recycled metal and ¢leatric
furnaces. The molten steel is cast into billets or ingots. These outputs may
be reformed on site or shipped to rolling mills that produc~ iximary prod-
ucts. As iron and steel billets may sit outside before reforming, sarfac~
treatment to remove scale may occur prior to reforming. The rmal product
may also be stored outside,

Foundries are facilities that pour or inject molten metal inte a mold to
produce a sba~ that cannot be readily formed by other processes. The
metal is first melted in a furnace. The mold is made of sand or metal die
blocks ~hat are locked together to make a complete cavity. The molten metal
is ladled in and the mold is cooled. The rough product is finished by
quenching, cleaning and chemical treatment. Quenching involves immer-
sion in a plain water bath or watex with an additive

Businesses that fabricate metal products from metal stock provide a wide
range of products. The raw stock is manipulated in a variety of ways
including machining of various types, grinding, heating, shearing, deforma-
tion, cutting and welding, soldering, sand blasting, brazing, and laminating.
This group also includes businesses that make racial furniture (SIC 2500).

Fabricators may first clean the metal by sand blasting, descaling, or
solvent degreasing. Final finishing may involve elec~oplating, painting, or
direct plating by fusing or vacuum metalizing. Painting may involve paints,
varnish, laquer, shellac, or plastics. Finishing may occur on site or at a
specialized business such as elecu’oplating.
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MATERIALS USED AND WASTE GENERATED: Raw ma~dals in
particular recycled metal are stored outside prior to use as are billets before
reforming. The descaling process may us~ salt baths, sodium hydroxide, or
acid (pickling).

Primary products often receive a surface coating treatment. Prior to the
coating the product surface may be prepared by acid pickling to remove
scale or alkaline cleaning to remove oils and greases. The two major classes
of metallic coating operations are hot and cold coating. Zinc, teme and
aluminum coatings are applied in molten metal baths, while fin and chro-
mium are usually applied electrolytically from plating solutions.

In rolling operations where various steel products are made wastewater is
produced from immersing the steel into an oil/water emuisio~

In foundries, the metal may be steel, k, xm, aluminum, copper, magne-
sium, zinc, lead or brass. Wastewaters come from quenching, cooling and
rinsing operations. Lubricants are also used. These lubricants are often
recycled within the plant Foundries use sand and bentonite to mak¢ molds.
Chemicals may be used to set the molds.

Fabricators produce wnstewater from the rinsing of workpieces, cooling
and lubrication. Sl~’ay booths, quenching, and general cleanup. This
wastewater may receive txetreatment from which sludges will be lm3duced.
Other waste products include scrap metal, used oil, acid and akaline wastes,
heavy me~al and cyanide bering wastes, dyes, spent solvents, waste paints
and other surface u~atment materials. Elecu’oplat~g businesses produce
acid and alkaline solutions, and cyanide plating solutions and sludges.

Foundries and fabricators in the Seattle area surveyed for Dangerous
Wastes have been found to produce waste acids, solvents, and various
chemicals as well as used oil which is not a dangerous waste
recycled.

For all businesses in this group, activiti~ tha~ may ~c~ ~Nde
bulk storage of chemicals, storage of metal feedstock, byproducts and
finished products; unloading of chemical feedstocks and loading of waste
liquids such as spent pickle liquor by truck or rail; quenching; waste oil and
solvents from cleaning manufacturing equipment; and temporary storage of
Dangerous Wastes, which may be a liquid or solid. Steel mills will produce
slag and dust from the air scrubber:

SOURCE-CONTROL BMPs: To the maximum extent practical all
manufacturing activities are to be enclosed or covered (BMP 1.70 in Part
Ill). All drains shall discharge to the sanitary sewer undar p~tment
conditions defined by Metro (R.2 in Part V).
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o Liquid transfer areas, including loading/unloading docks shall
comply with BMP 1.30 in Part Ill.

o Above ground smeage tanks shall incorporate BMP$ to
prevent contamination of surface and ground watet~ (BMP

o Businesses generating Dangerou~ Wasms shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site ¢ono
straints, if placed outside BMP 1.$0 descril:~d in Part Ill shall

o Stockpiles of loose materal shall use BMP 1.60 in Part IlL

o If the business has either storage tanks or onnlainets located
outside the owner shah develop an emergency spill �ontin-
gency plan 0IMPLS0 in Part liD.

o Painting of products is to occur inside the manufacturing
building.

o Signs shall be painted on storm drain inlets to indicatethat
they are not to receive liquid or solid wastes.

o The parking lot shall be swept at appropriate intervals to

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
and outside areas where raw materials, byproducts or products are stored
shall be treated by one of the treatment systems described in Part IV.

Stormwater runoff from rooftops shall dischat-ge to the storm drain or the
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R.2 in Part V).
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PAPER PRODUCTS 1
SIC: 2650, 2670 ~,~

Z
DESCRIPTION: The manual covers businesses that take paper stock

and produce basic paper products such as cardboard boxes and other
containers, and stationery products such as envelopes and bond paper. Not
included I’~re am BMPs for pulp, Paw and Paperbuard mills.

MATERIALS USED AND WASTES GENERATED: The basic
feedstock is the bulk paper material. Repair and maintenance of manufac-
turing equipment will gencram used oils and solvents. Coating operations
can produc~ inks.

Outside acdvity is limited to unloading of liquid chemicals. Paper firms

2surveyed in the Seaule area for Dangerous Wasps have been found to
produce waste solvents and caustic solutions, as well as used oil which is not
a dangerous waste if properly recycled.

SOURCE-CONTROL BMPs: Liquid transfer areas, including loading/                 Bw
unloading docks shall comply with BMP 1.30 in Part ril. O

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE                  _[
(R.4 n Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site con-                       --E
straints. If placed outside BMP 1.$0 in Part III shall be used.                     t

o The parking lot shall be swept at appropriate in~rvals to
remove debris.                                                        DwB

o Signs shall be painted on storm drain inlets to indicate that                       |,=J
they are not to receive liquid or solid wastes.

STORMWATER.TREATMENT BMPs: Stormwater from parking lots
shall be treated by one of the treatment systems prescribed in Part IV.

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment sys~m as long as the City’s drainage
requirements are met (R.2 in Part V).

Bast Management Practices: Required BMP$ 6/89 2.19

R0059571



V

2.20 Best Management Practices: Rtqulred BMP$ 6/89

R0059572



V
O

PETROLEUM PRODUCTS
SIC: 2951

2
DESCRIPTION: Businesses in Seatd¢ include the production of asphalt

paving and roofing materials that use asphalL Busine~k~s tha~ do ~be acv.tal
paving or seal roofs with asphalt roofing am discussed under Conslrucfion

MATERIALS USED AND WASTES GENERATED: Asphalt paving
consists of sand, gravel and the petroleum based asphalt that serves as
binder. Therefore located at such a business are stockpiles of sand and
gravel. The asphalt emulsion is stored in above ground tanks. The besiness
may own trucks that are maintained on-site.

Wastes products may include small dumps of unused asphalt and the
expected materials from vehicle maintenance (see Vehicle Maintenance and
Repair Businesses). Spillage of the asphalt emulsion could occur during
transfer on to the business site.

BMPs: If vehicles am fueled at the businessSOURCE-CONTROL
the fuel island shall incorporate BMPs described in BMP LI0, Part III.

o Liquid transfer areas, including loading/unloading docks shall
comply with BMP 1.30 in Part HI.

o Above ground storage ta~ks shall incorporate BMPs m
prevent contamination of surface and ground way,~rs (BMP
1.40 in Part II1)

o Dangerous Wastes shah be properly segregated and disposed
as required by the WDOE (R.4 in Part V).

o Con~ners storing Dangemas Wastes or other liquids shall be
placed inside a bui]d~ng unless impractical due to site
constraints. If placed outside BMP I.$0 described in Part IIl
shall be used.

o Rejected asphalt if temporarily stored onsite before disposal
shall be covered following BMP 1.70.
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o Signs shall be painted on stem drain inlets to indicate that
they are not to receive liquid or solid waste~

2o The paddng lot shall be swep~ at appr~tiate intervals to
remove debris.

STORMWATER.TREATMENT BMPs:. Stacmwate~ from ~
where contamination by the asphalt materials, by eith~ the raw inputs ~
fianl products, shall be treated by an API or CPl.separator (BMP 2.10 ia
Part IV).

Stormwater from p~rking lots shall also be treated either in co~junctim
with or separately from the above aw.as by o~e of the treaunerg sTsw.q~ de-
scribed in Part IV.
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PRINTING AND PUBLISHING 1
DESCRIPTION: Preparation of newspapers, l~ziodicals, ¢omme,-cial

printing, I~bi~ling, qrpo~g, ~1 b~ ~1~.

MATERIALS USED AND WASTES GENERATED:. Various
materials used in modib/ing ~he papex stock include inocganl¢ and organic
acids, resins, solvents, polyest~’r film, developers, alcohol, vinyl
dyes, ace~tes, and polymers. Waste p~ducts may include waste inks and
ink sludges, solvents, acid and alkali solutions, chlorides, chnsnium, zinc,
lead. spent fotmaldehyde, silver, and plasticize~. All of ~ waste
products ave Dangerous Wasle~

As the printing opemtious occur indoors, the only likely points ~
potential contact with stocmwatex ate the tempora.,T storage of wast~
materials outside the busine..~ ownez’s building and off/oading
izexi chemicals fl~ough external unloading bays.

Printing and publishing businesses sttrveyed in the Seattle area
Dangerous Wastes were found to produce photographic chemicals and ink.

SOURCE-CONTROL BMPs: Liquid wansfer areas, including loading/
unloading docks shall use BMP 1.30 in Part llI.

o Signs shall be painted on storm drain inlets to indicate
they are not to receive liquid or solid waste~

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as realUh’ed by the WDOE
(R.4 in Part V).

o The parking lot shall be swept at appropriate intervals to
remove debris.

STORMWATER.TREATMENT BMPs: Stormwater from parking lots
shall be tfcated by one of the treatment systems described in Part IV.
Stormwater from rooftops shah discharge to the storm sewer below the
treatment system as long as the City’s drainage requh’ements are met (R.2 in
Part V).
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RUBBER AND PLASTIC PRODUCTS
SIC; 3000

DESCRIPTION: Although different in basic feedstocks and processes
used, businesses that produce rubber and plastic produc~ belong to d~ same
SIC group and therefore ar~ similarly grouped in this manual

The rubber industry includes a wide varieW of l:a’oduction activities
ranging from polymerization reactions m exm~sim of a rulR)er product from
nmural or synthetic stuck.

MATERIALS USED AND WASTES GENERATED: The induslz7
may use natural or synthetic rubber, new o¢ recycled. Other ma~’ials used
include pigments, paints, various Idler and curing agents.

Activities that may occur outside the manufacturing building include:
bulk storage of liquid feedstock or byproducts; unloading of liquid materials
from mdck or rail; washing of equipment outside the building;, waste oil and
solvents from cleaning manufacturing equipment; used equipment temgx~ar-
ily stored on site that could drip oil and residual process materials; and
temporary storage of Dangerous Wastes.

Producers of plasdc products in the SeauJe area surveyed for Dangero~
Wastes have been found to generate waste oils, solvents, inks and paints.

SOURCE-CONTROL BMPs: To the maximum extent practical all
product storage areas are to be enclosed or covered (BMP 1.70 in Part l]I),
All drains shall discharge to the sanitary sewer under treatment conditions
defined by Metro (R.2 in Part V).

o Liquid transfer areas, including loading/unloading docks
shall comply with BMP 1.30 in Part Irl.

o Above ground storage tanks shall incoqx)rate BMPs to
prevent contamination of surface and ground wa~rs (BMP
1.40 in Part III)

o Businesses g~neral~ng Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).
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o Con~ners storing Dangerous Wastes or o~her liquids shall be
placed inside a building unless hapractical due to site
constraints. It" placed outsid~ the BMP LS0 described in Pa~t
III ,~dl be ~1.

o If the business has either storage tanks or containers located
outside the owner shall develop a emergency spill contin-
gency plan (lIMP 1.80 in Part m).

o signs shah be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wasl~

o The parking lot shall be swept at appropriate intervals to

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
and outside areas where products are s~red shall be treated by one of the
t~atment systems prescribed in Part IV.

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treau.aent system as long as the City’s drainage
requi~ments are met (R.2. in Part V).
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AND REPAIR YARDS
~IC: 3730 2

DESCRIPTION: Businesses that build new or repair ¢xisdng ships and
boats. Some provide a mobile service in which they come and work on the
boat at its moorage. Repairs occur to the vessel hull, interior and engine&
Typical activities include hull soaping, sandblasting, and finishing, metal
fabrication, electrical repairs, engine overhaul, and welding, fibe~lass re-
paris, hydroblasting and sr~mt cleaning.

MATERIALS USED AND WASTES GENERATED: The above
activities can cause direct enu’y of pollutants i~to wat=r bodies, in addition to
pollutants from storm runoff coming from shorn facilities. Contaminated
water may also come from drydock flooding, cooling water, ballast
pump resting, wash downs, gray water, ships sanitary waste and bilge water.

Waste materials include blasting grit, paint chips, waste paints and other
t’mishes, cleaners and solvents, used oils, and scrap materials.

SOURCE.CONTROL BMPs: The WDOE has developed BMPs for
shipyards. These BMPs

o The yard is to be cleaned on a regular basis to minimize 1o~
of accumulated debris and sandblasting material to adjacent
waters;

o Ca~h I~ins in the drainage system ~ to be ius~ted on ¯
monthly basis and cleaned as

o Con~ners storing Dangerous Wastes or o~er liquids shall be
placed inside a building unless impractical due to site
constraints. If placed outside BMP 1.S0 described ~n Pa~ III
shall be used.

o Cleanup of spills is to begin immediately. No emulsifier or
disp~rsant is to be used. Oil and hazardous spills am to be
cleaned according to ~he Spill Prevention ConLml and
Countermeasure Plan (R.8 in Part V). Oil containmenl
booms shall be avail.~bl¢ for immediate usage.
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o Ballast water shall not be dimharged to state waters if
1solvents, detergents, or other additives have Ixcn added

toUnlesSthat ains~,~.e.s~ate water quality va,’iance has been granted specific
2

The above BMPs were developed by the WDOE for several existing busi-
nesses. For new businesses or businesses unde~oing substantial rebuilding
that requires City pen~its, the following BMPs ~ added:

o To the maximum extent practical all activities ate to be
enclosed or covered. All interior drains shall discharge to the
sanim’y sewer under preu~,ment condidoas defined by
Melm (R.2 in Part Y).

o Above ground storage taaks shall incorporate BMI~ to
prevent contamination of surface and ground wat~ (BMP
1.40 in Part Ill)

o Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wastes.

o Businesses generating Dangerous Wastes shall properly
and dispose the wastes as required by the WI:X3Esegregate

(R.4 in Part V).

Mobile services shall abide with tt~ applicable BMPs described a~ve.
Any cleaning, surfacing or resurfacing operation occurring over water that
may result in the enu’y of debris such as paint chips, shall employ tarps
temporarily affixed to the hull above the water line. Prior to removing the
tarps, the accumulated contents shall be reraoved by vacuuming.

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
and outside areas where activities are occurring in addition to those noted
above shall be ~’eated by one of the weaunent systems described in Part IV.
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WOOD PRODUCTS 1
SIC: 2430 - 2450, 2490, 2511/12, 2517, 2519, 2521, 2541

2
DESCRIPTION: This group incudes all businesses tha~ mak~ wood

products using cut wood. It includes planing mills, millwod~s, and lyasi-
ness~s that make wooden containers and prefab building componcn~,
mobile homes, and glued.wood pcoducts like laminated beams, as well as
office and home fumilu~, partitions, and cabin¢~.

All businesses employ cutting equipment whose byp~oclucts arc chips and
s~wdusL Finishing occurs in many operations. Wood preserving involves
mor~ sophisticated operations such as steaming, boultonizing, Idln or ai~
d~ing.

MATERIALS USED AND WASTES GENERATED: For this manual
all businesses work with cut stock. No raw log material is pt~senL Primary
sources of contaminants are tbe trucks transporting su~ck lumber into and
products from the businesses. Maintenance and repah" of manufactm’ing
equipment will produce waste oil and cleaning solvents that may be tempo-

stored outside. Businesses may have f’mishing opedaLions that pt’odu¢~rarily
waste paints and paint thinners, turpentine, shellac, and varnisbe&

SOURCE-CONTROL BMPs: To the maximum extent practical all
lumber and product are to b¢ enclosed or covered (BMP 1.70 in Part
All drains shall discharge to the sanitary sewer under preWcaunent condi-
tions defined by Metro (R.I in Part V).

o Liquid transfer areas, including loading/unloading docks shall
comply with BMP I J0 in Part III.

o Above ground storage tanks shall incorporate BMPs to
prevent contamination of surface and ground waters (BMP
1.40 in Part HI)

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquid~ shall be
placed inside a building unless impractical due to site
constraints. If plac~.d outside BMP 1.50 d~cribed in Part Ill
shall be us~L
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If the business has either storage tanks or cou~aine~ loca~l
outside the owner shall develop a emergency spill ¢oulin-
gency plan (BMP 1.80 in Part I~.

Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wast¢~

The parking !o~ shall be swept at appropriate int~’v~tls to
remove debris.

STORMWATER.TREATMENT BMPs: Parking lots and outside areas
in which feed lumber and/or products ax~ swred require stormwater Irent-
ment (Part IV).

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment system as tong as the City’s drainage
requirements are met (R.2 in Part V).
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L
OTHER MANUFACTURING                                       I
BUSINESSES
SIC: 2200, 2300, 3100, 3250-69, 3280                                                                      2

DESCRIPTION: Includes manufacturing of textiles (SIC 2200) and
apparel (SIC 2300), agricultural fertilizers (SIC 2873/74), leather products
(SIC 3100), clay products such as bricks, pottery, bathroom fixtures (SIC
3200); and nonmetallic minezal products (SIC 3290). Tbe group also
includes manufacturing of airplanes and airplane pmls, guided missiles, and
space craft (SIC 3720), railroad equipment (SIC 3740), and instruments
(sic 380o).

All of the above manufacturers arc represented in Seatd¢. Oth~ manu-
facturing businesses specifically excluded from consideration in this group
we~ listed in Pan I.

2
-,, MATERIALS USED AND WASTES GENERATED: A survey o£

.. businesses in the Seattle area found Dangerous Wastes being generated by II~
all of the above types of manufacturers.

SOURCE-CONTROL BMPs: To the maximum exfent practical all
manufacturing activities arc to be enclosed or covered (BMP 1.70 in Part
HI). All drains shall discharge to the sanikary sewer under pretreatment con-
ditions defined by Metro (R.I in Part V).

o Liquid Irans/’er areas, including loading/unloading docks shall
comply with BMP 1.30 in Pan HI,

o Above ground storage tanks shall incoporatc BMPs to prevent
coatamination of surface and ground waters (BMP 1.40 in
Part IIl)

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as requh’ed by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shah b~
placed inside a building unless impractical due to site con-
suaints. If placed outside BMP 1.50 dcscribed in Part HI shall
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o If the busine,~s has either storage tanks or containers located
outside the owner shall develop an emergency spill �ontin-
gency plan (BMP IJiO in Part I~.

o Signs shall be painted o~ storm drain inlets to indicate that
they are not to receive liquid or solid wastes.

o The paxking lot shall be swept at appropriate intervals to

STORMWATER-TREATMENT BMI~: Stormwater from parking 1o~
and outside ames where manufacturing processes are occurring shall be
u-eared by one o

Stormwater runoff from rooftops shall discharge to I~e storm drain or
combined sewer below the treatment sysmm as long as the City’s drainage
requirements are met (R.2 in Part V).
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FLEET VEHICLE OWNERS
SIC: 4100, 4210, 4230, 7381/2, 7510

DESCRIPTION: Includes all businesses likely m own, opera~ and
possibly maintain or repair large vehicle fl~ts, including taxis, buses,
freight sewice, courier and armored car service, as well a~ ~.nling m" leasing
of ca~, u~cks, and a-ailed.

Such businesses arc likely ~o maintain, wash m~d fuel ~ own vehic~
on site and therefore will possess many of d~e characterizes of genend
service gas stations or vehicle repair service shops. Washing may take place
in enclosed and fully amomated systems like commercial vehicle ~
or by hand on the parking area. Steam cleaning of ¢ngthes and engine pints
commonly occurs with owners of ~’ucks and buses. Some ~ owners may
store retired vehicles on site to be s~ipped fo~ par~. A common
with w, xi fleets, this may result in the spills of engine fluid~.

MATERIALS USED AND WASTES GENERATED: Both solid and
liquid wastes are produced, as well as stot~nwamr Rmoff from d~ paved
surfaces. Waste materials generated by the various o~ons include: used
oils, oil filters, used antifreeze, solvents, b~-ake fluid, used bakeries, su~uric
acid, battery acid sludges, em~y con~’nL~ated confiners and soiled rags.
Spillage of gasoline and diesel fuels occurs, from ~ pumps and during
transfer from tanker I~’ucks to the underground storage tanks. Leaking
underground storage tanks can cause g~’oundwater contamination and a
safety hazard.

Stonnwater can be conuaninated by: fuels and oil spilled on exposed
paved surfaces; by solid and liquid wastes (noted above) that ar~ not
properly stored while awaidng disposal ot r~cycling; dirt, oils and g~rcases
from steam cleaning and vehicle washing that occurs outside; and dripping
of these same materials from parked vehicles. Stormwat~x conta-minated by
fuels may contain significant concenuadoas of dissolved oq~aaics that
canno~ be removed by an oil/water separator. Water is produced from
vehicle and parts washing and steam cleaning.

Research by Meu’o of its bus bases indicates thax mean concentrations of
oil and grease typically range [rom 10 to 20 rag/1 with individual samples
commonly exceeding 50 mg/L

Deliberate disposal of materials to the storm sewer commonly occurs, in
particular used oils and brake fluid, used antifreeze and radiator flush.
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It is currently common practice to temporarily store used oils, brake fluid,
and solvent in underground fixed tanks although the iaUer is more frequently
stoged in steel drums.

SOURCE-CONTROL BMPs: The fuel pump islands shall be covered
and provided a stormwater drainage system as described in BMP LI0 ha
Part In.

o Washing or steam cleaning of vehicles or vehicle
outside shall occur in a designated area inco~g the
requirements of BMP 1.20 in Part

o It" stored above ground waste-container drums shall be
inside the service bay: or if kept outside, be covered by a
"lean-to" structure that keeps rainfall from reaching th~
drums (BMP 1.50 in Part HI).

o Dumpsters that store items awaidng final disposal such as
used oil filters shall also be located in a lean-to (BMP 1.50).

o Signs shall be painted on storm drain inlets to indicate that
they arc not to receive liquid of solid wastes.

o Dangerous Wastes shall be properly segregated and disposed
as required by the WDOE (R.4 in Part V).

o No waste liquids or chemicals of any kind are to be dis-
charged to the storm sewers. Antifreeze and radiator flush
can be discharged to the sanitary sewers. All other liquids
shall be recycled o~ properly disposed to permitted landfdls.

o Retired vehicles kept on site for scrap paris must
of unused gas, mansmission and hydraulic oil, radiatxg
coolant, and any other fluid.

STORMWATER-TREATMENT BMPs: Stormwater from parking and
maintenance areas where dripping oil or hydraulic fluids is likely to be
occumng shall be treated by an API or CPI-separator (BMP 2.10 in Part
IV). Stormwater from employe� parking lots shall also be treated either in
conjunction with or separately from the fleet vehicle parking areas using one
of the systems described in Part IV.

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment system as long as the City’s drainage
requirem�nts ar~ met (R.2 in Part V).
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WAREHOUSES
SiC: 4220

2

DESCRIPTION: Businesse~ thut store good~

MATERIALS USED AND WASTES GENERATED:. Warehouse Imsi.
nesses that only provide storage will not produce any pollutawa of concm’n
except from the accidental spillage of liquids from containers that are
dropped during loading and unloading. General stormwater conr~inanLs
will come from the paved areas surrounding the warehouse. Some ware.
house businesses own their own fleet of Irucks. Consequently, their charac.
~tics will be similar to "Fleet Vehicle Yawls".

SOURCE-CONTROL BMPs: Mini-warehouses used by the p~blJc am
not required to install any BMPs with two exceptions: A SC-oil/wa~"

--~., s~parator (BMP 2.10 in Part IV) shall be instatled, and the paved area
sttrmunding the warehouse shall be swept a~ appropriate inw.rvals to remove --~-~
debris,

If ~he warel~ouse business owns a fleet of vehicles, refer to "Ree4 Vehicle L
Yards" for the appropriate BMTs. The following BMPs are for businesses
that provide only a warehouse service.

Commercial warehouses shall carny out these BMI~:

o Loading/unloading docks shall comply with BMP 1.3 in
Part HI.

9
o Signs shall be painted o~ storm drain inlets to indicate that

they are not to receive liquid or solid wastes.

o Businesses generating Dangerous Wastes shall properly
s~gmgate and dispose the wastes as r~luired by the WDOE
(R.4 in Part V).

o The parking lot shall be swept at appropriate intervals to
remove debris.

STORMWATER TREATMENT BMPs: Stormwater from paved areas
surrounding the warehouses shall be ~reated by one of the Ireatment systems
described in Part IV.
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OTHER TRANSPORTATION
AND COMMUNICATION
SIC: 4700-4900 2

DESCRIPTION: This group includes navel agencies, and communica-
lion service, s such as "I’Y and radio s~Rions, cable companies, and electric
and gas services. It does not includz railroads, airplane tranSlX~t service~
airlines, pipeline companies, and airfields.

,’:
MATERIALS USED AND WASTES GENERATED:. Gas and electric

services are likely to own vehicles that are washed, fueled and maintained
on site. A survey of communication service companies in the Sea~.le area
has found the generation of used oils and WDOE dangerous was=s.

SOURCEoCONTROL BMPs: If vehicles a=¢ fueled at the business site,
the fuel island shall incorporate BMP 1.10 as described in Part IIL

o Washing o¢ steam cleaning of vehicles or vehicle parts
outside shall occur in a designated area incorporating ties
requirements of BMP 1.20 in Part HI.

o Fuel transfer shall comply with BMP 1.30 in Part m.

o Above ground storage tanks shall incorporate BMPs to
prevent contamiaalion of surface and ground wmers (BMP
1.40 in Part III)

o Signs shall be painted on storm drain inlets to indic.am that
they are not to receive liquid or solid wastes.

o Businesses generating Dangerous Wastes shah properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site con-
straints. If placed outside BMP 1.50 described in Part llI shall

o The parking lot shall be swept at appropriate intervals to
re.move debris.
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STORMWATER-TREATMENT BMPs: Stormwater from parking lots
shall be treated by one of the treatment systems described in Part IV.

Storrnwater runoff from rooftops shall disclmrge to the st~a drain of
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R,2 in Part V),

2
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GASOLINE SERVICE STATIONS
SIC: 5540

DESCRIPTION: Gasoline servi~ stations primarily sell gasoline and
lubricating oils. Most perform minor repair and mainmnunc~ including:.
servicing of the ~ngine’s hydraulic systems, brakes, I~’unsmission, and
differential; engine coolant; iubrica~on of the body chassis, and wh~l
bearings: engine cle~’ming; air-condkioning sygem; and

Ancilliary activities frequently present are: car washing and/or steam
cleaning dmt may occu~ within the building or
selling of food products; and, the rental of a’ucks or

MATERIALS USED AND WASTES GENERATED: Both solid and
liquid wastes a~ produced, as well as stormwatcr runoff from the paved
surfaces. Was~� mawxials generated by the various opcratious include: used
oils, oil filters, used untifreez~, solvents, broke fluid, used batmfi~, sulfuric
acid, battery acid sludges, empty co~mminaw~l container’s and soiled rags.
Spillage of gasolin~ and diesel fuels occurs, from
uansfcr from tanker uucks to the underground storage mnk.s. Leaking
underground storage tanks can cause groundwamr contamination and a
safety hazard.

Stormwa~r can b¢ contaminamd by: fuels and oil spilled on exposed
paved surfaces; by solid and liquid was~cs (no~ed above) that arc not
properly stow..d while awaiting disposal or r~cycling; din, oils and greases
from steam cleaning and vehicle washing tha~ occurs outside; and dripping
of these same materials from parked vehicles. Stormwat~r con~inated by
fuels may contain significant concentrations o/dissolved organics tha~
cannot b~ removed by an oil/water

Deliberate disposal of materials ~o the storm sewer commonly occurs, in
particular used oils and brake fluid, used antifreeze and radial- flush. It is
currendy common practice to temporarily store used oils, brake fluid, and
solvent in underground fixed tanks although the later is morn frequendy
stored in steel drums.
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SOURCE-CONTROL BMPs: Th~ fu~l l:mmp islands shall be covezed
and provided with a stormwater drainage system as described in BMP 1.I0
in Part m.

o Washing or steam cleaning of vehicles or vehicle pat~
outside shall occur in a designated area incoqx)rating the
requirements of BMP 1.20 in Part

o Businesses generating Dangnmu~ Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o If stored above ground waste-container drums shall be kept
inside the service bay; or if kept outside, be coveted by ¯
"lean-to" s~’uctum that keel~ rainfall from reaching th~
drams (BMP 1.50 in Part III).

o Dumpsters that store items awaiting wansfe~ to a landfill ~uch
as used oil fdtets shall also be located in a lean-two (BMP
1.$0 in Part Hr).

o Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wastes

o No waste liquids or chemicals of any kind a~ to be dis.
charged to the storm sewers. Antifreeze and radiator flush
can be discharged to the sanitary sewers. All other liquids
shall be recycled or properly disposed to permitted landiedls.

STORMWATER-TREATMENT BMPs: Stormwater from parking and
maintenance areas wher~ chipping oil or hydraulic fluids is likely to be
occurring shall be treated by an API or CPI-separator (BMP 2.10 in Part

Stormwater runoff from rooftops shall discharge to the storm sewe~
below the treatment system as long as the City’s drainage requirements are
met (R.2 in Part V).
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RECYCLING AND
SCRAP BUSINESSES
SIC: 5093, 5015

DESCRIPTION: Businesses that reclaim various materials for resale:
construction materials, metals, and beverage containers and papers. Tab
group also includes businesses that strip and sell paxts from automobiles,
u~cks, and construction equipmenL

MATERIALS USED AND WASTES GENERATED: These busi.
nesses generally conduct their operations in the open. The type of was~
materials and contamination of stormwater will vary widely with the type of
business. However, in general it can be expected that the stormwa~ wiil be
coatammated by metals, trace organics. BeD, suspended solids, and oil.

2SOURCE-CONTROL BMPs: To the maximum extent ixactical proc-
essing activities are to be enclosed or covered (BMP 1.70 in Part IH). All
internal drains shall discharge to the sanitary sewer under pretrealment                  ’~ --~
conditions defined by Metro (R.2 in Part V).

o W~e~ e~lostu"e ~ covering is n~ pessible, consideration
shall be given to segregating and covering or enclosing those
activities that are particularly significant sources of pollutant.

o Where segregation is not possible discharge of high-frequency
storms to the sanitary sewer shall be considered (BMP 1.70
in Part liD.

o Engine fuels, oils, and all other fluids shall be drained fxom
vehicles that are being scrapped before the onset of any
scrapping operation.

o Dangerous Wastes shall be properly segregated and disposed
as required by the WDOE (R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site
constraints. If placed outside BMP 1.50 described in Part III
shall be used.

o If the business has either storage tanks or containers located
outside the owner shall develop an emergency spill contin-
gency plan (BMP 1.80 in Part HI).
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o Signs shall be painted oo storm drain inlel~ Io imlic~ tl~                          ~
¯ ey are nm to re~ive liquid or solid w~tes.

o The parking lot shall be SWel~ at appropria~ inte,~als Io
re, hove debris.

STORMWATER-TREATMENT BMPs: Sto~mwater from patidng
and outsid~ processing areas shall I~ u-eared by one of the t~Jr~nt systems
described in Part IV.

Stonnwater runoff from rooftop~ shall discha.,ge to the storm s~w~ below
the treatment system as long as the City’s d~inage requixements axe Inet
(R~Z in Part V).

°2
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RESTAURANTS AND FAST FOODS
SIC: 5800

DESCRIPTION: Businesses that provide food service to the gene, ml
public.

MATERIALS USED AND WASTES GENERATED: Fast food
restaurants experience very heavy usage. The two potential sources of
stormwater conutmination are the parking lots dumpsters exposed to
precipitation.

SOURCE-CONTROL.BMPs: Dumpsters used to contain wasle food
shall be replaced if deterioration of their interior is allowing kakage; and,

dumpsterSof used to contain wastel.S0 lnf°°dpartShall be placed under cover to lxevententry stmmwater (BMP liD.

o The parking lot shall be swept at appmpdat~ intervab to
remove debrb.

STORMWATER-TREATMENT BMPs: Stormwater from pat, king lot
surfaces located at restaurants shall be treated using one of the treatment
systems described in Part IV. Stormwater from parking lots at fast food
restaurants shall be treated by an API or CPl-separatot" (lIMP 2.10 in Part

Stormwater runoff from rooftops shall discharge to the stot’m drain or
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R.2 in Part V).
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RETAIL GENERAL MERCHANDISE
SIC: 5300, 5600, 5700, 5900, 5990

2
DESCRIPTION: This group includes general merchandising stores

such as department stores, shopping malls, variety stores, 24-hou~ �onvea.
ience stores, and general re~ail stores that focus on a few product types such
as clothing and shoes. It also includes fumilare and appliance sWres.

MATERIALS USED AND WASTES GENERATED:    Ofpa.qicuinr
concern are the parking lo~s of shopping malls and 24-hour conveaieJ~ce
stores; because of heavy vehicle usage, the couceau’adon ofoil and
in stormwau:r likely exceeds the WDOE standard of 10 mg/l. Although
there a~ no local data to confirm this view, limited resea~h in the San Fer-
ancisco Bay area found the mean concentration of oil and grease in storm-
water to exceed 10 mg/l. Larger stores may own delivery vehicles. It Ls Zlikely that servicing these vehicles occurs elsewhere and is not done by the
owner.

Furnitu~ and appliance sto~s may provide a r~pair service in which                  ~’" ""~
Dangerous Wastes may be produced. Deparunent stores and shopping malls

SOURCE-CONTROL BMPs: Dumpste~ used to couudn waste food
shall be replaced if deterioration of their in~r~or is allowing leakage; and,
shall be placed under cover to prevent entry of stormwater (BMP I.$0 ).

o Businesses owning their own vehicles are not to wash or
steam steam clean them at the business site unle~ss they
comply with BMP 1.20 in Part HI.

o Signs shall be painted on storm drain inleLs to indica~ that
they are not to receive liquid or solid wasps. O

o The parking lot shall be swept at appropriate in~’vals to
remove debris.

STORMWATER-TREATMENT BMPs: Stormwater from parking lois
of stores that experience heavy vehicle usage shall be treated by an AP! or
CPI-separator (BMP 2.10 in Part IV). Stormwater runoff from rooftops
shall discharge to the storm drain or combined sewer below the treatment
system as long as the City’s drainage requirements arc met (R.2 in Part V).
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RETAIL AND WHOLESALE VEHICLE ]
AND EQUIPMENT DEALERS

SIC: 5010, 5080, 5500 excluding gas stations (.~.~10) 2

DESCRIPTION: This group includes all retail and wholesale businesses
that sell cars, trucks, boats, u’ailers, mobile homes, motorcycles and recrea-
tional vehicles. It includes both new and used vehicle dealers. It also
includes sellers of heavy equipment for cons~uctic~t, fanning, and indusl~.

With the exception of motorcycle dealers, these businesses have la~e Io~
for the parking of vehicles. Most retail dealers that sell new vehicles also
provide repair and maintenance service. Sellers of large equipment may also
provide maintenance and repair services,

MATERIALS USED AND WASTES GENERATED: Storm runoff
from the parking areas will be contaiminated by oil and other materials that
have dripped from parked vehicles. Frequent washing of vehicles occurs
~ene=U.~ ~ehicle ~me ~d dete~o,t ~ollu=,, ~ ~ o~ ~hw~
runoff will contain oils and various organics, mczals, and phosphorus.

Repair and maintenance services generate a variety of waste liquids and
solids including used oils and engine fluids, solvents, was= paint, and soiled
rags, as well as dirty engine parts. Many of these martials am WDOE
Dangerous Wast=s.

SOURCE-CONTROL liMPs: If vehicles am fueled at the business si~,
the fuel island shah incorporate BMP 1.10 as described in Part HI.

o Washing or steam cleaning of vehicles or vehicle pals
outside shall occur in accordance with BMP 1.20 .

o Fuel unloading areas shall comply with BMP 1.30 in Part

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site
constrainm. If placed outside BMP 1.$0 desc~bed in Part HI
shall be used.
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o Signs shall be painted on storm drain inlets to indicate that

2they are not to receive liquid or solid wasle&

o The parking lot shall be swept at approp~ate intervals to
remove det~o

STORMWATER.TREATMENT BMPs: Stonnwatex from parking 1o~
shall be treated by one of the treatment systems described in Part IV.

Stormwater runoff from rooftops shall discharge to Ore stem drain
combined sewer below the treatment system as long as the City’s drainage
r~tuimment~ am met (R,~ in Pa~ V).

2
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RETAIL AND WHOLESALE
NURSERIES AND BUILDING
MATERIALS 2
SIC: 5030, 5198, 5210, 5230, 5260

DESCRIPTION: These businesses am placed in a separate group as
they a~ likely to store much of theb" merchm~dise outside of the maJ~
building. They include nurseries, and businesses that sell building and
construction materials and equipment, as well as paint (5198, 5230) and
hardware.

MATERIALS USED AND WASTES GENERATED: Storm runoff
from exposed storage =’ens will contain suspended solids, oil and B~.as¢
from vehicles a~d forklifts, and other pollutants. Runoff from nu,’s~ies may
contain nuu’ients and pesticides or herbicides. Some businesses may have
smart fueling capabilities for fo~dil’ts and may aJso ma~nta~ =rod repair d~ciz
equipment. They may have delivery vehicle,

Businesses in this group surveyed in d~ Seattle area for Dangerou~ I
Wasms were fo~md to produce waste solvent~, paints and used oil. O

SOURCE-CONTROL BMPs: Liquid wansfer areas, including loading/
unloading docks shall comply with BMP 1.30 in Part IH.

fertillizer, and building materials are stored outside.

o Signs shall be painted o~ stocm drain inlets to indicate that
they are not to receive liquid ot solid wastes.

o The parking lot shall be swept at appropriate intca’vals to
remove debris.

STORMWATER.TREATMENT BMPs: Stormwater from parking lots
and areas where products are stored in the open shall be treated using one of
the treatment systems described in Part IV. Stormwatef from rooftops shall
discharge to the storm drain or combined sewer below the treatment system
as long as the City’s drainage requirements are met (R.2 in Part V).
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WHOLESALE CHEMICALS
AND PETROLEUM
SIC: 5160, 5170 2

DESCRIPTION: This group of busin~ses sells plastic materials, and
chemicals and related products. The group also includes the bulk st~-age
and selling of petroleum products such as diesel oil, automotive fuels, e~.
Therefore, liquid transfer and storage ax~ th~ major activitY.

MATERIALS USED AND WASTES GENERATED: The general
areas of concern at the spillage of chemicals or petroleum during loading
and unloading, and the washing and maintenance of tanker trucks.

The WDOE already requires an API or CPI separator for tank farms and
tanker truck loading areas. The concentration of oil in the influent to
separators typically exceeds the WDOE standard. Runoff is also likely to
contain significant concentrations of benzene, phenol, chlot-oform, lead, and

A survey of these businesses in the Seattle area found waste oil and
solvents from vehicle and equipment maintenance.

The fire code requires that vegetation be controlled within the tank farm
to avoid a f’u’e hazard; herbicides are typically used.

SOURCE-CONTROL-BMPs: If tanker truck fueling is occurring at the
business, the fucl pump island shall be covered and providedwith a storm*
water drainage system as described in BMP 1.10 in Part HI.

o. Washing or steam cleaning of vehicles or vehicle parts outside
shall occur in accordance with the requirements of BMP 1.20
in Part

o Liquid transfer areas, including loading/unloading docks shall
comply with BMP 1.30 in Part IIl.

o Above ground storage tanks shall incorporate BMPs to
prevent contamination of surface and ground waters (BMP
1.40 Part III).

o Businesses generating Dangerous Wastes shall properly segre-
gate and dispose the wastes as required by the WDOE
Part V).
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o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site
constraints. If placed outside BMP 1.$0 de~ribed in PaR
shall be used.

o Federal law requires businesses that handle petroleum to
develop spill Ia’evention and control plans (R.8 in Part V).
These businesses must also comply with cczmin technical
requiz~ments i~ marine wansfer is involved (R.6 in Part V).

o Nonpetroleum businesses with above ground storage tanks or
containers located ouLside the owner shall develop a emer-
gency spill contingency plan (BMP 1.80 in Part HI).

o Signs shall be painted oa st~,m drain inlets to indic~e that
they are not to receive liquid or solid waste&

o The parking lot shall be swept at appropriate inmrvals to
remove debris.

STORMWATER-TREATMENT BMPs: Stonnwater from parking lots
and loading/unloading areas shall be treated by one of the I~eatment
described in Part IV. Stormwater runoff from rooftops shall discharge to
the storm sewer below the trcaunent system as long as the City’s drainage
requi~ments are met (R.2 in Part V).

Stormwater from peu’oleum storage facilities shall be treated by an API or
CPl-separator (BMP 2.10 in Part IV).
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WHOLESALE 1BEVERAGES AND FOODS
SIC: 5140, 5180 2

DESCRIPTION: Included here are businesses serving retail food stores.
Items covered are general groceries, fish and seafood, meats a~l meat
products, dairy products, poultry, soft drinks, and alcoholic beverages.

MATERIALS USED AND WASTES GENERATED; These bt~i-
nesses are likely to own their delivery vehicles. Vehicles therefore may be
fueled, washed and maintained at the business. Spillage of food and
beverages may occur. Waste food and broken contaminated glass may be
temporarily stored in containers located outside.

2SOURCE-CONTROL lIMPs: If vehicles are fueled at the business site,
the fuel island shall incorporate BMP 1.10 as described in Part IIl.                         "-’~

o Washing or steam cleaning of vehicles or vehicle par~
outside shall occur in accordance with BMP 1,20.

o Liquid transfer areas, including loading/unloading docks shall
comply with BM~P 1.30 in Part IIl.

o Signs shall be painted on storm drain inlets to indica~ that
they axe not to receive liquid or solid wastes.

o Businesses generating Dangerous Wastes shall propezly
segregate and dispos~ the wastes as required by the WDOE
(RA in Part V).

qo Containers used to con~n waste food o¢ broken beverage-
bottles shall be replaced if deterioration of their interior is
allowing leakage; and, under cover to prevent enu’y of
stormwater (BMP 1.$0 in Part Ill)

o The parking lot shall be swept at appropriate intervals
remove debris,

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
shall be treated by one of the treatment systems descnl:P..d in Part IV.
Stormwatcr runoff from rooftops shall discharge to the storm drain or
combined cwer below the treatment system as long as the City’s drainage re-
quixemcnts are met (R.2 in Part V).

Best Management Practices: Required BMPs 6/89 2.55
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WHOLESALE
SIC: 5010 (not 5012), 5040, 5060,5070, 5090

DESCRIPTION: This group includes all wholesale business not previ-
ously listed in any previous group. Examples are sellers of vehicles parts,
tires, furniture and home furnishings, photographic and olT~e equipment,
electrical goods, sporting goods and toys, paper and paper products, drugs
and

MATERIALS USED AND WASTES GENERATED: The only
anticipated activity producing stormwater pollutants is the parking lot.

SOURCE-CONTROL BMPs: The parking lot shall be swept at appro-
priate intervals to remove debri&

o Signs shall be painted on storm drain inlets to indicate that
they ate not to receive liquid or solid wastes.

STORMWATER.TREATMENT BMPs: Stormwater from parking lot
surfaces shall be treated using one of the treatment sysmms described in
Part IV.

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R.2 in Part V).

Best Management Practices: Required BMPs 6/89 2.57
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COMMERCIAL CAR
AND TRUCK WASHES

2SIC: 7542

DESCRIPTION: Facilities include automatic systems found at individ.
uai businesses or at gas stations and 24 hour cot~venJer~.e saxes, as well as
self-service. There are thrce main types: tunnels, rollov¢~ and hand-beld
wands. The runnel wash, the largest, is housed in a long betiding tlu~ugh
which the vehicle is pulled. At a reliever wash the vehicle t’emains s~atiott-
ary while the equipment passes over. Wands are used at serf-serve car
washes. Some car washing businesses also sell gasoline.

MATERIALS USED AND WASTES GENERATED: The main
ingredients am water and detergents. Waxes may be present in the commer-
cial operations, Wastewaters are discharged to sanitary sewe~. In self-
service operatioes a drain is loca~d inside each car bay.

Although these businesses discharge the wastewa~’ to the sanilary sewer,
some wash water can f’md its way to the storm sewer, particularly with the
reliever and wand systems. Reliever systems often do not have air drying.
Consequently, the car as it leaves the enclosure sheds water to the pavement.
With the self-service system, wash water with detergents can spray outside
the building and be lost to the storm sewer. Users of self-sewe operations
may also clean engines and change oil, dumping the used oil into abe drain.

SOURCE-CONTROL BMPs: If gasoline is sold at the dt~, refer to
Gasoline Service Stations on required BMPa.

With reliever systems that do not have air drying, a drain shall be located
at the exit of the building to which extraneous wash water can drain. This
drain shall be connccw.A to the saniu3ry sewe~

The solution preventing loss of water at self-service businesses is to
construct an cmbayment of sufficient length. Observation of several such
operations indicates the individual bay should be at least 30 feet in length.

STORMSVATER.TREATMENT BMPs: Stormwater from parking lot
surfaces sl~ll be treated by one of treatment systems described in Part IV.
Downspouts from the wash buildir, g .~hould be discharged dow~ of
any treatment BMP as long as the City’s drainage control requirements can
be met (R.2 in Part V)

Best Management Practices: Required BMPa 6/89 2.59
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EQUIPMENT REPAIR
SiC: 7353, 7600

DESCRIPTION: Includes several business~ that specialize in repairing
different equipment including communications equipment, radio, ’IV,
household appliances, refrigeration systems. Also included a~ basin~sse~
that rent or lease heavy construcdon equipment (7353) as miscelbneo~
repab’ and maintenance may occur on din.

MATERIALS USED AND WASTES GENERATED: A survey of
several of these businesses indicates they produce used oil and solvents.

SOURCE-CONTROL BMPs: Containers storing Dangerotts Wastes or
other liquids shall be placed inside a building unless impractical due to site
�onstraints. If placed outside BMP 1.50 described in Part III shall be used.

o Signs shall be painted on sto~n drain inlets W irKfic~ d~
they are not to receive liquid or solid

o The parking lot shall be swept at appropriate intervals to
remove debm.

STORMWATER-TREATMENT BMPs: Stormwater from parking lo~s
shall be treated by one of the treatment systems described in Part IV.

Businesses that repair, store, o¢ re, ell used consu’uction or other mobile
industrial equipment such as fork lifts, log handiine equipment, cranes, etc.
shall treat stormwater t’rom outside equipmen~ and storage areas
nance areas with an API or CPI-separato~ (BMP 2.10 in Part IV).

Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment system as long as the City’s drainage
requirements are mPA (R.2 in Part V).

Best Management Practices: Required BMP$ 6/89 2.61
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LAUNDRIES AND DRY CLEANERS
SIC: 7211 through 721                                       2

DESCRIPTION: This category includes all types of cleaning services
including laundries, linen supply, diaper service, coin<~pera~l laundries and
dry cleaning, retail dry cleaning, and carpet and uphols~y

MateriaLs used differ particularly between wet and dry �leaning.
washing may involve the us~ of acids, bleaches and/or multiple organic
solvems. Dry cleaners use an organic based solvent, although small
amounts of water and detergent is sometimes used. Solvents are generally
recovered and filtered for further use. Less expensive solvents may be
vented to the aunospher¢.

Caq~ and upholstery cleaning may be done on locadon or at the plant.
On-location is done with dry matehals or by a hot.wawz exwac~ion Focess.
In-plant processes usually use solvents followed by a dezergent was~

MATERIALS USED AND WASTES GENERATED:. Wash liquids
to sanitary sewers. Of concern is the loading and unloading ofdischarged

liquid matvriaLs, particularly at large commercial opeza~ens, and th~
disposal of spent solvents and solvent cans.

SOURCE-CONTROL BMPs: Containers storing Dangerous Wastes
other liquids shall be placed inside a building unless impractical du¢ to si~
constraints. If placed outside, BMP 1.~0 described in Pa~ IH shall be used.

o Businesses generating Dangerous Wastes shall properly
segregate and dispose such wastes as requLred by the WDOE
(R.4 in Part V).

o The pofldng lot shall be swept at appropriate inzrvaJs ~o
remove debris.

o Mobile cleaning units shall not dischazge the accumulated
wash water to storm drains.

STORMWATER-TREATMENT BMPs: Stormwatcr from paddng 1o¢
surfaces shall be treated using one of the treaunent systems descrilx~! in
Part IV. Stormwater runoff from rooftops shall discharge to the storm
drain or combined sewer below the treatment system as long as the City’s
drainage requirements are met (R2 in Part ¥).

Best Management Practices: Required BMPs 6/69 2.63
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DESCRIPTION: Marinas and yault clubs provide moorage for recrea.
tional boats. Marinas may also provide fueling and maintenance service~.
Other activities include cleaning aM painting of boat surfaces, minor bea~
repair, and pumping of bilges and sanitary-holding tank~ Not all marina.~
have a system to receive pumped bilge water.

The Pugct Sound Water Quality Authority plan calls for modification of
s~a~ regulations to require the ~reaunent of stormwater runoff; development
of a model ordinance for sewer hooku~ by liveaboards, to be adopted
voluntarly by local jurisdictions; and the formation of a task force that will
prepare a comprehensive pmgrmn to control the adve~e effecta of marinas.

MATERIALS USED AND WASTES GENERATED: Both solid and                 2
liquid wastes are produced, as well as stormwater runoff from the parking
lot. Waste materials include sewage and bilge water. Maintenance by the
tenants will produce used oils, oil filters, solvents, waste paints and vat.
niches, used batteries, and empty contaminated containers and soiled rags.

SOURCE-CONTROL BMPs: If stored above ground waste-container
drums shall be kept inside an enclosed imilding; or if kept outside, be
covered using BMP 1.$0 in Part Ill.

o Dumpsters that store items awaiting transfer to a landfill such
as used oil filters shall also be located in a lean-to (BMP 1.$0
in Part IID.

o Where scraping or other preparation of the hull of the boat for
resurfacing occurs over water, a tarp shall be alTtxed to the !
hull in a manner that traps any debris. The debris shall be
vacuumed from the tarp before the tarp is removed.

o The marina/yault club shall provide pump out systems for
sanitary sewage and these facilities shall be used by "live.
aboards".

o Oil-absorbing materials shall be placed in the bilge, removed
at appropriate inter~al~ and disposed properly.

Best Management Practices: R~qulred BMP$ 6/89 2.65
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o Any spillage onw th~ docks or boat is to be cleaned up                              .~.
immediately.

o The marina owner is ~o be nofiFP.,d immediately of any spill-                           ,~

o The marina owner shall post in prominent locadom BIV[Ps
listed above that must be can’ied out by the Ix~t-owne~

o The business owner shall post in prominant places a list of the
above BMPs that individual boat owners am to follow in ~
maintenance and repair a~ivide~.

STORMWATER-TREATMENT BMPs: Szotmwa~r from the adjoin-
ing parking lot shall be treated using one of the a’r.aunenz systezas de.scril:~d
in Part IV. Stormwater runoff from rooftops shall discharge dh~cdy to the
surface water.

2

/
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SERVICES
799SIC:8414959’1 7260, 7312, 7332, 7333, 7340, 7395, 7641,

DESCRIPTION: Includes a mix of service businesses that gener,~
Dangerous Wastes. Included here are photographic studios, commezcial
phofography, funeral services, amusement pad,s, and furniture and uphoi-

MATERIALS USED AND WASTES GENERATED: Building
maintenance businesses produce wash and rinse solutions, otis, and solvea~
Pest control businesses produce rins~water wid~ residual pesticideJ fxom
washing application equipment and empty containers.

Outdoor advertising businesses will produce pho~l’aphic chemicals,
inks, waste painu, organic paint sludges containing me.mls.

Funeral services are known to produce formalin, formaldehyde and
ammonia, which is usually legally discharged ~o the sink.

Upholstery and furniture repair businesses ~ known to produce, oil,
stripping compounds, wood preservatives and solv~nt~.

SOURCE-CONTROL BMPs: Containers storing Dangerous Wasms o~
other liquids shall be placed inside a building unless impractical du¢ ~o sit~
constrainLs. If placed ouLside BMP 1.30 described in Part IH shall be used.
The parking lot will be sweix at appropriate intervals to remove debris.

STORMWATER.TREATMENT BMPs: Stormwater from parking lot
shall be treated using one of the treatment systems described in Part IV.
Stormwater runoff from rooftops shall discharge to the storm drain or
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R.2 in Part V)
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SERVICES
SIC: 6000, 7000 and 8000, not listed elsewhere                   2

DESCRIPTION: Presented here are the remaining service businesses
including theaters, hotels/motels, l’mance, banking, hospi~s and medical
services, nursing home~ schools and universities, and legal, t’mancial and
engineering servic~

MATERIALS USED AND WASTES GENERATED: The primary
concern is runoff from parking areas. Stormwater from parking lots will
contain undesirable concenuations of oil and grease, suspended particuia~.s,
and metals such as lead, cadmium and zinc. It will also contain the organic
byproducts of engine combustion. Some also produce Dangerous Wastes:
hospir~s, nursing homes and other medical ,~-vices. These materials are
stored within the building until disposal

SOURCE-CONTROL BMPs: Dumpsters used to contain waste food
shall be replaced if deterioration of their interior is allowing leakage; and
shall be placed under covet" to p~vent ena3, of stormwater (liMP 1.$0 ).

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as n~lui~:l by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids shall be
placed inside a building unless impractical due to site
constraints. If placed outside BMP 1.$0 described in Pa~

o Signs shall be painted on storm drain inlets to indicate that
they are not to receive liquid or solid wastes.

o The parking lot shall be swept at appropriate intervals to
remove debris.

STORMWATER-TREATMENT BMPs: Stormwater from parking lots
shall be ~eated by one of the treatment systems described in Part IV.
Stormwater from rooftops shall discharge to the storm drain or combined
sewer below the wcatment system as long as the City’s drainage require-
ments are met (R.2 in Part V).

Best Management Practices: Required BMPs 6/89 2,~
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VEHICLEAND REPAIRMAINTENANCE
2SIC: 4000, 7530 t*

DESCRIPTION: Includes businesses that repair and maintain automo-
biles, trucks, and buses, excluding those businesses listed elsewhere in ~
manual. Businesses included here are tube and tune shops, auto repair and
painting shops; truck repair, and battery, radiator, muffler, and tire sho~&
Excluded here are vehicle dealers and gasoline service stations that also
repair vehicles.

MATERIALS USED AND WASTES GENERATED: Wasles gener-
ated are similar to that found with general purpose gas stations, although
businesses that provide spocialLzed with certain maintenance activities will
not produce all the wastes listed below.

Materials include waste oil, solvents, degreasers, antifreeze, radiator
flush, acid solutions with chromium, zinc, copper, lead and cadmium, br’~:e
fluid, soil rags, oil filters, sulfuric acid and battery sludges, and machine
chips with residual machining oiL

A ku’ge number of vehicles may be parked in and around the service
buildings.

SOURCE-CONTROL BMPs: No waste liquids or chemicals of any
kind are to be discharged to the storm sewers. Antifreeze and radiator flush
can be discharged to the sanitary sewers. All other liquids shall be recycled
or properly disposed to permitted landfills.

o Washing or steam cleaning of vehicles or vehicle parts
outside shall occur in a designated area incorporating the
requirementsof BMP 1.20 in Part HI.

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o If stored above ground waste-container drums shall be kept
inside the service bay; or if kept outside, be covered by a
"lean-to" structure that keeps rainfall from reaching the
drums (BMP 1..~0 in Part Hi).

Best Management Prac~tces: Required BMP$ 6/89 2.71
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o Dumpsters that stow items awaiting transfer to a landfill such
as used oil filters shall also be located in a lean-to (BMP 1.~0
in Part IIl).

o Signs shall be painted on storm drain inlets to indicate that
they age not to receive liquid or sotid wastes.

o No waste liquids or chemicals of any kind am to be dis-
charged to the storm sewers. Antil’reez~ and radiator flash
can be discharged to the sanitary sewers. All other liqolds
shall be recycled or properly disposed to permitted landf’flls.

STORMWATER.TREATMENT BMPs: Stormwater from parking and
maintenance ar~as where dripping oil or hydraulic fluids is likely to b~
occurring shall be ~’¢ated by an API o~ CPI-s~parator (BMP ~.I0 ).

Stonnwater runoff from rooftops shall discharge to th~ storm s~wer                         ~
below the treatment system as long as the City’s drainage requirements ate
met (R.~ in Part V).

2.72 Best Management Practices: Required BMPI 6/89
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APARTMENTS AND
CONDOMINIUMS 2
SIC: NA

DESCRIPTION: Multifamily residential buildings. The uctivides of
concern are vehicle parking, vehicle washing and oll changing, and waste
food (garbage) coa~ners.

MATERIALS USED AND WASTES GENERATED:. Stonnwater
from parking lots will contain.undesirable concealr~.ions ofoil and grease,
suspended particulates, and metals such as lead, cadmium and zinc. It will
also contain the organic byproducLs of engine combustion. These condition~                  /~
will be exacerbated by car owners washing their cars and changing oil which Zthey may dump down the nearest storm drain,

SOURCE-CONTROL-BMPs: Washing of vehicles shall comply with
BMP 1.20 in Part IlL                                                      ~__

o Garbage dumpsters shall be replaced ff deterioration of their                       ~’~
interior is allowing leakage; and, shall be placed under cover                        ,m~
to prevent entff ofstormwater (BMP 1.50 in Part HI).

o Signs shall be painted on stocm drain inlets to indicate that
they are not to receive liquid or solid wastes.                                   ,m~

o The parking lot shall be swept at appropriate intervals to
remove debris.

o A designated container for used oil shall be provided and                         ’~
properly shielded from rain.

STORMWATER.TREATMENT BMPs: St0rmwater from parking lots
shall be treated using one of the treatment systems described in Part IV.
Stormwater runoff from rooftops shall dischaxge to the stot’m drain or
combined sewer below the treatment system as long as the City’s drainage
requirements are met (R.2 in Part V).

Best Management Practices: Required BMP$ 6/89 2.73
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CONSTRUCTION 1SIC: 1500, 1600, 1700

2
DESCRIPTION: This is not the site of conslzuction, but ramada" the

location of the businesses themselves. It includes the builders of homes,
commercial and industrial buildings. It also includes heavy equipment
contractors who excavate, as well as specialized contractors such as plumb-
ing, painting and paper hanging, carpena’y, clerical, roofing and
metal, wrecking and demolition, stonework and masonry.

Maintenance and repair of equipment can occur a~ the site of busine~
owners. Heavy equipment contractors may park thir equipment adjacent ~o
Sir businesses. Repairs may occur in the parking area where contamina-
*ion of she pavement o¢ soil can occur. Demolition �on~’actors may store
claimed material before resale.

MATERIALS USED AND WASTES GENERATED: All or" ~/~ 2
materials used in consu’uction as well as both mobile and stationary equip-
menL The majority of wastes am generated at she constrtzction site., How-
ever, these matcdals may also be found in smaller quantities a~ she business
sites. Potential materials include solvents, paints, batteries, strong acid and L
alkaline wastes, paint and varnish removers. These are Dangerous Wastes.
Used oil is also produced.

With speciality contractors, the types of wastes vary substantially. Paint-
ing contractors will genecate paint and other finishing residues, spem
thinners, paint con~ners and used oil from servicing their vehicles.

Roof’mg contractors generate residual mrs and sealing compounds, spent
solvents and kerosene, and soap cleaners, as well as non-hazardous waste
roofing materials.

Sheet metal conmactors produce small quantities of acids and solvent
cleaners such as kerosene, metal shavings, adhesive residues and enamel
coatings, and in some cases old asbestos insulation that has been removed.

Asphalt paving contractors am likely to store at their businesses, applica-
tion equipment such as dump trucks, pavers, rock coat rankers and paveanen[
rollers. Stormwater passing through this equipment may be contaminated by
she petroleum residuals. Maintenance of the equipment will generate waste
fluids and solvents.

Best Management Practices: Required BMPe 6/89                                             2.75                t,
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SOURCE.CONTROL.BMP~ If company vehicles and equipment are
fueled at the business, the fuel pump island shall be covered and provided
with a stormwater drainage system as described in BMP 1.10 in Part LiI.

o Washing or" steam cleaning of vehicles or equipment, and/or
parts outside shall occur in a designated area inoo~g
the requirements of BMP 1.20 in Part i~.

o The transfer of fuel and other engine fluids to above or below
ground storage tanks shall comply with BMP 1.30 in Part
IIL

o Above ground storage tanks shall incoporate BMPs to
prevent contamination of surface and ground water~ (BMP
1.40 in Part 111)

o Businesses generating Dangerous Wastes shall properly
segregate and dispose the wastes as required by the WDOE
(R.4 in Part V).

o Containers storing Dangerous Wastes or other liquids .shall be
placed inside a building unless impractical due to site con.
straints. If placed outside, BMP I,$0 described in Pan Ill
shall be ~

o Signs shall be painted on storm drain inlets to indicate
they are not to receive liquid or solid wastes.

o The parking lot shall be swept at approl~’iate intervals to
remove debris.

STORMWATER-TREATMENT BMPs: Stormwater from parking
lots and outside storage areas of construction materials and equipment shall
be treated by one of the t~atment systems described in Part IV. Stormwa-
ter runoff from rooftops shall discharge to the storm drain or combined
sewer below the treatment system as long as the City’s drainage requh’e-
ments are met (R.2 in Part V).

Rega~ling contractors that install asphalt paving:, stormwater from
outside equipment storage areas shall be treated by an API or CPI-separatt3"
(BMP 2.10 in Part IV),.

2.76 Best Management Practices: Required BMPe 6/89
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FUELING STATIONS 1
2

THE FOLLOWING BMPS ARE REQUIRED:

4. Sui=bl¢ cl~up mat~s ~1 ~ k~t on si= m ~w
prompt c~up.

~To ~ m

R0059631



V
0

~~ L

I
2

~.2 Best Management Pra~ice’,: Sourc~ Control 6/8~

R0059632
i



VEHICLE OR EQUIPMENT
WASHING AND STEAM

1.20 CLEANING
Washing of highway vehicles and parts, and equipmem end pans such

co~sbucdon equipment, is [o occur in a bugding or in a designated area as
desc~bed below. This mquLrement refers to ag methods of washing in which
water is used incluaing low-pressure water, high-prc,ssum water and smam
cleaning.

Wash water from the above cleaning acdvit7 contains signir~.ant quand.
L~es o{ oil and lpease, suspended solids, heaw me~ts, and organics, as well
as polluiants L,’om the detergen~

AS the surf=tan= in detergenu chemicaJiy stabilize Bee and dispersed oil,               r~
oWwa~" separators am ineffective.

Therefore, wash water from vehicle and equipment cleaning shag be .....
dLscharged only m sanitary sewers. The business shall conduct was~ing
operations in one of the following locations:

I. Inside the business owner’s building; or,

2. At a commerciaJ washing business in which the was~ing
occurs in an enclosure (see Part [I, Car and Truck Wash
Buslaesse~);

3. In a designated wash area at the owner’s business that meets
Lhe mquLrements oudinexl below.

The use of mobile wash services is not alJowed unless the wash water can
be con~ned and discharged to a sanitary sewer.

If d~e business owner chooses m conduct washing operations al its
business but ouLsid¢ the main building of the business, the owne~ mus~:

I. Const~ct a vehicle or equipment washing building, simi3ar to
a commercial car or buck washing business, in which ag
internal drains discharge m the sard~’7 sewer. The wash
building shall comply wi~ the same BM1~ requLmments
imposed on a commercial ca~ or buck washing business (see
Part ]]’); or,

Best Management Pract|ces: Sourc~ Control 6/~9                                             3.3
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2. The business may es~abl~sh a"deaigna~d ar~" for all
washing operations that nc.ed ~x be enclosed or cov~
However, the "d~signa~d ar~" ~ me¢~ d~
following requi~.me~ 2~ , The area if left uncovered shall no~ exceed 200 ~luar¢

s~rmwa~.r from adjw.ni ~~ ~
¯ The ~ shall have ¯ drain ~o co/l~c~ all w~sh wa~r.

¯ The d,’~n shall be competed r~ d~ sani~ry s=w~’,
~ / LV.lve / discharge shaJi pass through a SC-tyl~ oiJ/wal~"

/ scparalor (BMP 2.10 in Part IV) and in alli shall comply with Melto r~quir~m¢nks (R.! ia Part V). r
/
~" "" ~ ¯ Th, wash area shaU be will ~ at g. s~ioe.s,~II eh~ngee ¯

mullJfamiJy msidenc=s and any (xh~" business wh~t~
vehicles may be wasl~J by non.e.Jnploy¢¢s. Tnclud~d in
the pos[ing will be s~a~ment fod)idding d~ changing of --" ¯
oil over the wash ~

3.4 Best Management Practx:es: Source Control 6/89
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LOADING AND
UNLOADING
OF LIQUIDS

2. The loading/unloading area is to be appropriately d~sign~ ~o
pmv~m runon of swrmwater.

3. Th~ business owner shall retain oe si~ the appn~p~ale
materials fo~ rapid cleanup of spilL~                                           ~/

Best Management Practices: Sourc~ Control 6/89                                             3.5
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TANKER TRUCK TO ABOVE OR "/
BELOW GROUND STORAGETANKS

1. To minimize the risk of accidental spillage, the owner shall
have a written "operat~ns plan" that de~n’bes pmcedares for
loading and/or unloading. Employees ~ be trained in its
execution.

2. As a pan of the operations plan, or as separaU: document, l~e
business owner shall have ;m £mergeacy SpiLl Cleanup Plan
(BMP l.S0).

3. The area on which the transfer takes place, where the tanker
m]ck is parked, shall be paved. If the Liquid is rea:dve with
asphalt (for example, gaso~ne) Pordand cement

4. To avoid loss from spills during ~e wansfer a desdertd
sump or a secondary containment system similar to that

may occur such as hose connections, hose reels a~al                      " "
filler nozzles. Drip pans shall always be used when
ma~ing and breaking connections.

6. An employee trained in spill containment and cleanup
shall be present during loading/unloading.

LOADING AND UNLOADING FROM
OR TO MARINE VESSELS --/

Facilldes and procedures for d~e loading or unloading of petroleum
products must comply with Coast Guard re~luixcmems (R.6 in Part V).

TRANSFER OF SMALL QUANTITIES
FROM TANKS AND CONTAINERS

See BMP 1.40 and BMP 1.50 rega.n~ing tanks and ¢ontainen,
respectively.

3.6 Best Management Practices: Source Control 6/89
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RAIL TRANSFER TO ABOVE OR
BELOW GROUND STORAGETANKS

I. To minimize the rbk of accidental
shall have a written "opera.ms plan" tl~ describes
proc~ur~s for loading ~ unlo~lin~. ~mploy~

2.As a part of the operations plan, 0� as a separat~
document, the business
Spill Cleanup Plan (BMP 1.~0).

~. Drip pans shall be placed at locations where spillage
may occur such as hose ~onnections, hos~ r~ts
fii]~ nozzle. Drip pans shall always be used wl~n
making and bmakin~ connections.

4. A drip pan sys~m as illustrated shall

~
within the rafts ~o �ollect spillage

¯ , ~. An employe~ trained in spill containment and cleanup
~ shall b~ present during ioadin~unloading.

Ddp pen
wllhin ~
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STORAGE        2
1.40

Storage of reactive, ignitable, or flammable liquids must comply with the
Fire Code (R.3 in Part V). The following BMPs are to complement, net
conflict, with current Fire Code requirements. Below ground tanks are to
comply with WDOE requirements (R.7 in Part V).

PERMANENT TANK STORAGE

I. The tank shall include an overfill protection system
to minimize the risk of spillage daring loading.

2. Permanendy installed tanks are to be surrounded by a
dike system as illustrated below. The dike shall be of
sufficient height to provide a volume wifltin the diked

¯ ~-, area equal to 10% of the total tank storage or 110~
’ .,J volume of the largest tank whichever is gn~ater.

q

I_.._ I~rmtneet~/|~tal~d t~nl~
Dike e<lual to 10% of lot~ ta~t                 lu~’o~tded by dll~
~tolume o~ 110% o| t~’~t tlmk

Best Mana=:jement Practices: Source Control 6/89 3.9
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3.The dikes and the surface within ~he dike area shall be
sufficicafly impervious to pmvcm loss or" II~ stored
material in th~ event of spillage.

4, OutlcLs from the ~ank as, ca shall have positive
to prevent the uncontrolled discha,’g¢ f~om d~ ~
a~a of spilled chemicals o~ pea~eum pmduc~.

5, The oudct shall have a sump fo¢ the collection of small
spills. I~ shall be cleaned weekly m minLmi~e
�ontamination of s~nwa~er.

6. During the wet season, acctunula~d sto~nwatex shall
released frequently.

7. For petroleum ~ farms the stm’mwaler shall
through an oil/watea" se~ (’BMP 2.10 in P~rt

TEMPORARY TANK STORAGE OF LIOUIDS

1. A secondary conlainment system similm" to lhat shown
shall t~ used whenever liquids are temporally sl~re, d in
in a portable lank

3.10 Best Management Practices: Source Control ~89
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CONTAINER
STORAG 

1.50
A container is any portable device in which material is

BMPs apply W cont,~nex(s) Ioca~d ouLsid¢ a builcUng u.scd to t~mpot’adly
sto~ accumulated food wastes, veg~tabl~ or anknal Ip~as~. ~ oil. liquid
fee, dst~ck or cleaning chemical, or Dangerous Wastes ~qugl of solid) unl~l
the busin~,s is permitted by ’~X)E to store the wasps (R.4 in Part V).

Storage of reactive, ignitable, or flammable liqmds must comply with th~
FLm Code (R.2 in Part V). The following BM~s ar~ to ¢ompicn~nt, not
conflict~ with cun~nt FL~ Cock

1. Cont~neB sl~dl be ~ in a d~gr, a~ ~

sufftcie.ndy impervious ~o �on~in leaks a~d ~

3. If liquid wasm, the designat~l area shall be surroanded
,~;~ by a curb or dike to provide su~cicnt volume m conl,~in

~n percent of the volume or" al! the con~ix~rs or 110%

~. ~

the volume of the largest �ont~’~incr whichever is graa~r.
A curb is sufficient for food wasm

5. The area inside the curb shall slope w a drain. If
t.h¢ ma~cria~ being stored is con~oll~:l by the F’u~

L Code, is used oli or Dangerous Was~ a de, adcnd sump

contain 10% ~f

For all other wastes or martials the drain shall t~
~icd to the sanita~ sewer. However, the dra~. mus~ have
posi~v¢ co.uoi (for example, a iock~ drainage valve
plug) w ixevcnt reicas~ of contaminated liquids.

Best Management Practices: Source Control 6/89 3.11
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6. If the b~iness is using roU-comaine~ (for example,
dumpst~rs) that are picked up dJzectly by Ih¢ �oUectioa
Iruck, a file~ can be placed on both sides of IJ~ curb

!1 to facili~at~ moving ~ dumi~s~’.

7. Busine~s~ ~ccumula~ing only D~ng~us’W~s~s fl~
do not contain fr~ liquids n~d no~ car~ou~ i~ns #3
u~rough #5 above provided ~ ~ d~ign~ed ~e~ is
slop~ and th~ con~n~s ar~ ~l~v’~d c~

8. Wh~re martial is stoned in drums, ¯ second./
conminm~t sysmn can be used ~s illus~l below,

~,.v,,,~ ~ in lieu of ~he above sysmm.

2

9. Containers mounted for direct removnl of a liquid
chemical for use by employees must be placed inside
a containment area as described above. A d~p pan

3.12 Best Man~:jement Pract,ces: Sourcs Control 6/89
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I0. Drums stored in an area to which unauthorized persons
may gain access must be secur~ in a manner that
prevents acci~nml spillage, pilferage ~ any
unauthoriz~ use.

11. If the material is a Dangerous Waste, the busine~
owner shall comply with any additional WDOE requirements
(See R.4 in Part V) not preseeted above.

12. Large non-rolling type dumpsters that ar~ to be ioadvd
directJy into a solid waste collection u’uck need not
comply with th~ above requi~men~

~3. If a storage m’ea is to be used on site for only a short
period of time (less than 30 days), a potl~ble secondary
system like that shown below can be used in lieu of a
permanent sys[em ~s described above.

¯ ................

14. An employe� l~ained in emergency spill cleaaup
procedures shall be present when Dangerous Wa.stes or
liquid chemicals or wasms arc loaded or unloaded.

Best Management Practices: Source Control 6/89 3.I3
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5~P OUTSIDE STORAGI= OF
~

RAW MATERIALS, 2
1,,60 BYPRODUCTS OR

PRODUCTS

If the raw martial, byproduct or prodoct is ¯ liquid se~ t~ l~viou=
pages. This s=ction cov¢~ solid m~i~L

Th~s~ BM~s ar~ fo~.

o L~os~ material such as gravel, sand, zopsoil,
�ompos~ sawdust, wood chips;

o Ltunl~" and other buikling

o Concrete a~d metal

The business is to s~lect one of the following BIV[Ps appropr~= to
type of mamr~al:

L Build a cover=t area ~s shown below. The
th~ mamnals is stored shag t~ paved;

Best Management Practices: Source Control 6/89 3.1~
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3.Or, pave the area and ins~ll a drainage system. Sux~n-
water f~om the area shall be ~ using one of the
treatment systems ixesented in Pan IV of this Manual

" ’2

Tr~atmen~

3.16 Best lvlana~ement Practices: Source Control 6/89
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OUTSIDE
MANUFACTURING 2

1.70 ACTIVITY
These BMPs am for manufacmrezs identified in Pan II that cant out

manufacturing activities in an axta exposed to In~cipitatim.

ALTER THE ACTIVITY
The f’L~ preference is to alter the activity so that it no longer discharges

pollutants. If altering the practice will not significandy reduce the concen-
tration of the pollutants further actions as described below must be taken.

ENCLOSE THE ACTIVITY                                                    L_
The manufacturing activity ~an be completely en-

closed in a building and the floor dmLqs connected u3
the sanitm’y sewer. The allowable concentration of
pollutants is then specified by Metro requirements
(R.I in Part V). In many cases the area used by the
activity may so gxq~at as to make enclosure prohibi-
tively expensive. CosL~ of thi~ BM? are inc~’¢ased by
current the City code that requir~ a certain number of
parking spaces be provided with a building even
L~K:~ugh its construction witl not alter the nature of the
manufacturing activity and ~er~fore the number of

~e~, ~-ev~ employee&

COVER THE ACTIVITY ~,,J

~ __. The cost of a building can be significantly reduced

~l i by not covmng the sides, eliminating the need fo~
[, ’ ventilating and lighting systems. Root drains shall be

Best Management Practices: Source Control 6/89                                           3.17

R0059647



’V

SEGREGATE THE ACTIVITY ,,/
Ce~’tain par~ of ~e activity may be th~ wors~ sources of polluum~

These pans can I~ ~g~gated and ~nclosed or �ov~d. The ~ can th~ ~ /’~
I~ hooked ~o the sanitary sewer. If the segregau~d area is less than 200
square feet the area can be left uncovered and tl~ drains can still be coa-
nected to the sanitary s~wer (R.I in Pm’t

DISCHARGE OF HIGH FREQUENCY
STORMS TO SANITARY SEWER

AJ~hough Mel~o curr~ndy limiLs op~ discharge to an area of 200 square
feet (f~), it is possible under unusual cin:umsmnc~s to conncc~ a la~er area
to ~ sanl~’T sewer ~ the ra~ of stormwav, r discha~e is matched to th~
capacity of ~he sewer. This approach wil! be limited to a small number of
indusmes with ouu~de acUvid~s that produce poilu~’~u of particular

$inc~ the majority of the pol~utanL~ am ~ ove_,dme by d~ stiller.
hiBh £r~lu~ncy storms, d~¢ infrcquen~ large sfzm’ns can be by~ to d~ Zstorm d~ai~. To comply with the goab of this ma~tl the sa~ita~ sew~
must have sufficien~ capacity ~o u~:= a pca~ stonnwatcr ~ow rau~ ot 0.20
cubic fee~ p~r sec(c~s)/acr~ o£ activity. Stormwa~r discharge ra~ in ~xc~ss                ~ "~
of this value arc bypassed to the su~m drain. The reasoning for rids pardcu-
far value is provided in Pan VI. bIf the sewer does not have the capacity to handle 0.20 cfs a peak.ram
detention facility can be inslalled with a volume sufficien~ to reduce the peak
ra~e to the capacity of the sewer.

Any discharge to a saniuu’y sewer mus~ rnee~ Meu’o discharge require-
men~ (R.! in Part V),

To implement this BIVIP the engineer will have to conduct a hydraulic
evaluation of the "downsu~am" sewer sysu:m, and consult carefully with
City and Memo engineering stuff’.

STORMWATER TREATMENT
If none of the above 5~Ps can be implemenr~.,d than one of ~

methods prcsen=d in Pan IV shall be ins~iled.
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CLEANUP PLANS
1.80

Owners or" facilities engaged in storing, processing, or tel’ruing oil and oil
produc~ ar~ r~luire~i by Federal Law to have a Spill P~vemion and Control
Ptan (SPCC). Owners of businesses tha~ produce l:~gerous Wast~ are
required by Sm~ Law to have a spill cleanup plan. The above types of
businesses are referred ~o Pan V.

The ~maining businesses identified in Part II of this manual that are
required ~ have an Emergency Spill Cleanup Plan shall foBow these general
guidelines in its prepa~ion.

I. 1"~ first part of the plan shall �ontain a descfipfioe
of the business including d~e business name and addr¢~
~� nature of the business and I~ general types of
chemicals used by fl~e busineJs.

2. The plan shall contain a sit~ plan showing d~ ioc~do~
of storage areas for chemicals, storm drains, and
direction of slopes Iowards Ihose drains, and dte
locadon and d~scription of any devices to stop spills
from leaving l,he site such as positive comzol valves,

3. The plan shall describe notification proc~m~s to be
used in d~¢ event of a spill, such as key business
p~rsonnel, and agencies such as WDOE and

4. The plan shall provide explici[ insl~’uctions regarding
cleanup procedures.

5. The business shall have a designated person wkh overall
spill respons~ cleanup responsibiliv/.

6. Key personnel shall be Ira/ned in the use ot" Ihis plan.

7. A summ~’y of the plan shall be wilton and posted at
appropriate points in thc b=iness, identifying the
spill cleanup coordinators, location of cleanup kits,
and phone numbers of regulatory agencies w be contacted

8. Cleanup of ~ills shall I~gin immcdJa~ly. No
emulsifier or dispersant is to be used.

Best Management Practices: Source Control 6/89                                             3.19
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9. Emergency spill containment and cleanup kit(s) slmll be "/
locked at the bt~in¢~s ~itc. The cootcnts of th~ kit

¯                                     shall bc approl~riate m the type and quand~ies ot
chemical liquids stc~ed at the business. The k~t might
contain appropriately lined drums, absorbent pads, and
granular o~ powclc~ materials fo¢ nuem0izing acids
o¢ alkaline liquids, iQts should be deployed in a
manner that allows rapid access and use by employees.

10. The ~DOE and ~eu~ shall be noticed it" the spill

2
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STORMWATER-TREATMENT

As explained in Pa.,t PC ~ are many

or p:r~. Si~ ~i~ ~ ~ ~
of a ~c~ m~ ~

TABLE OF CONTENTS - PART IV
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Introduction to the Treatment Systems
In selecting a stormwater treatment system several factors must be considered,

specifically:

" Must the City’s drainage requirements be met (R.2 of Part V)?
° For the particular land use, what type of oiVwater

separator is required by Part I1?
* For the particular land use, does Part II require

treatment to remove the other types of pollutants?
With some treatment systems it is possible to integrate all of the requirements into

one system. The type of treatment system used is therefore a function of the how
many of the above requirements must be met and the technical constraints or oppor-
tunities of the particular business sits.

Oil/water separation (BMP 2.10) with excep,;o, of nitrogen, dec, co~r. and
This Manual idemifies three ~ of separators: bacteria, th~ majority of each pollur~m is in d~

particula,.� form. Therefore, most of the pollutantone that only controls small spills, and two types
that also remove dispersed oil. The type i~qui~ed can b¢ re.moved by settling ~ f’dtration. Howrv~’,

as shown in Table 4.1, even if 100% of the patdcu-depends on business describedinPart II. late is removed, water quality criteria arc no~ rneL
An oil/water separator also removes pape~

floatables and settle, able solids. Under certain Constructed wetlands (BMP 2.30)
situations it is possible to achieve all of the pollut- A constructed wedand is an excavated basin
ant removal objectives as well as the City’s with wetland vegetaion purposely placed in the
drainage re, quifemrms with one system, basin. It is preferred over the remaining u’ealme, nt

The remaining treatment systems are similar methods for two reasons. Fkst, ¢mergcm plants in
wetlands improve the hydraulic conditions for th~in the types of pollutants they remove and are
seRling of suspended pollur~n~ Secondly.presented in order of descending preference, growth of the plains removes soluble pollutants,

Soil infiltration (BMP 2.20) although the percentage removed may b¢
because the majority of ralnfag occurs during~n[llmadng stormwamr is preferred. Develop-

ment decreases the amount of runoff that enters the winter when biological growth is very low.

groundwater. This modification of th~ hydrological Wet-settling basins (BMP 2.40)
cycle may reduce summer slY.am [lows which A setding basin may b¢ on I~ surface or andcradversely affects biological conditions in the ground as a vault or large pipe. A su.rfac¢sLmamo

basin differs from wedand in dBt there is l~le or
$¢condiy, soil is the only practical mechanism no cmCrgCm vegetation within the basin and

for rCmovm~ soluble pollutants and fecal coliform, depth of the perma, em water pool is grea~cr, on the
D~a provided m Table 4.1 illustrate the possible order of th~ fcet, in comparision of ~2 ~o ~8" in
importance of removing soluble pollu~LS, the wcdand.

Best Management Practices: Stormwater Treatment 6/89 4.1

R0059653



TABLE 4.1 1
Comparison of Typical Pollutant Concentrations"

2to water quality standards
Particulate FRESHWATER SALTWATER

Pollutant Commercial Industrial Fraction Acute Chronic Acute Chronic

Cadmium 5 ag/! 5 60 1.4 0.32 43.0 9.3

Copper 245 105 60 3.9 3.0 2.9 2.9

Lead 380 245 90 10.5 0,41 140.0 5.6

Zinc 275 275 60 84.0 47.0 95.0 86.0

S̄~ Pan VI for sources of dam and e~pl~,~io~.

As the word "wet" implies, the basin has a effective a biof’dter channel must be designed with
permanent pool of water between storms: a~ least treatment in mind. The vegetation may be grass o~
three feel. The outflow orifice or weir is therefore plants lik~ those found in wetlands such as cattails.
l~ated at ~ height need~ ~o ma~n ~e pool Dry-settling basins (BMP 2.80)

Like wetlands soluble pollutants aze removed by A dry basin differs from the wet basin in that a
the plant growth, pamculady algae. Again how- permanent pool of water is not retained between
ever, the removal rates are limited by the la~k of storms. The lack of a permanent pool lowers its
coincidence between wet and growth seasons, treaunent effectiveness.

Vegetated blofilters (BMP 2.,50) Other systems
Like wetlands, biofilm" vegetation enhances While not recommended, other systems can be

pollutant removal. Biofilters are however given a used should the situation dictate and a rational
lower preference. Why? A practical concern with sizing IXocedure can be shown by the applicant.
biofiker~ is their potential for abuse, having the
appearance of a narrow strip of grass or lawn. As a
resalt the bier’alter may lose its l~aunent effective. Ma intonar]ce
hess. In conwas~, wet ponds and wetlands will
always function reasonably well as long as they The trea~nent methods intnxhced in Pan IV are
retain their wate~ pool only effective if they are p~perly mainlined.

Recommended procedures for maintenance are
The most common biofilter is the vegetated presented fo~ e~ch methocL

channel. However, a biofllter channel is not the
same as a drainage dish that has grass. To be
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Treatment Efficiency
~ ~o~ly ~ m~ ~llu~= ~

p~ of or ~me ~ m ~cu~, ~
s~M~ mfi~. ~e~fom, ~¢nt by
~ ~ove a ~e ~n~ of ~st ~11~.
~cep~ ~ ~ ~ Table 4.1.

TABLE 4.2
Relative Effectiveness of Treatment Systems

SYSTEM SOUO~ SOUI:~ SOLUBLE OIL OIL

OII eeomtlon

5pi~l control Poor None None Good None

"’~ ~) O O @ O
¯Pl-=ep~ F~ Poo~ No~e Go~d F~

Wet-~ ~ ~ ~ ~ ~ ~

~-~ ~n F~r ~ ~ ~ ~
@ 0 0 0

Āll these systems are p~c,e<~d or

l̄nfil~n ~ms must ~ p~

I
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Pan IV provides many u’ea~mem methods, IXeSemed in order of prefer-
en~e. Complicating the choic~ of tre~ment m~hod at~ po~ible reqttil~ 2

!. First refer ~ Part II a~d BMP 2.10, oi!/water separatim~, ~o

2. Ncx~ de~rmine f:mm fl~ City Engineering D~pmlm~t ff
a peak.rate drainage facilky is n=quired ~ V).

3. Then proceed "s~-wise" through the treatment method~
beginning with soil int-dwation s~s~ms, BMP 2.20. The
most preferred u~a~ment method must be used unless the
applicant can provide valid reasons f~ its elimination.

use the design criteria and sizing ixocedure provided
for the particular system.

How integratio~ is I~ be achieved depends on the type of treatment and
oil/water separator systems that are used. The basic schemes are illusuated
in ~e following text.

Wl~ere peak-rate drainage control is required
A soil infiltration must be preceded by the peak-rate drainage

co~u’ol facility which provides both hydraulic control and
pretreatment. However, the peak-rate drainage con~ol
facility must be designed using the criteria outlined for either
a wetland (BMP 2.30), wet (BMP 2.40) or dry settling.basin
(BM~ 2.60).

CONTROl.
PR £’?REAI’M£N’?
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biofllter may precede o¢ follow the ra~-co~troi facility
although the later is prefen~ and in most situations is i~Jy
to be the only feasible apixoach.

With a wetland, wet or dry-settling basin, trea~n~t and hy-
draulic control can occur in the same f~cilJty if
using th~ c~te~a in this manual

FIG.�: WETLA~O OII W~’T-SET1ZJI~ BA~N
2

TRF.~TMENT & ....

SEPARATION

Regarding oil/water separation: (FIG. C) if only a spiil-�ontn31                  ’ q
oR/water separator is required it is the "F’ loca~d in the
¢onlzol manhole of the peak-rate drainage control facility.

If the removal of dispersed free oil droplets is required, the
simple "T" spill control device is inadequate. Mc~ sophisti-
cated separation is required using an API or CPI separator. If
a wetland or wet-settling basin is used fo( hydraulic control
and treatment, it will also be reasonably effective at removing
dispersed oil droplets (FIG.

However, if the concenwafions of oil and related materials are
expected to be consistently high it may be necessary to place
the separator ahead of a weRand to pn3tect the vegetation.
This will require an API or CPI oil/water separa~x.
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A dry-settling b~in will not w, mov~ dispe~ oil droplet. If
an API or CPI oil/wa~r ~ is requi~.~l it can follow tbe

~ O OflY.SETTLING BA~N

Where peak-rate control Is not required, but both
oil/water separation and stormwater treatment are

A wetland or wet-settling basin can serve as the oil/wa~r separs~,
although if the concentrations of oil and related martials a~ expec~i to be
consistently high it may be neces~’y to place an API or CPI $~p~a~’ ahead
of a wetland to protec[ the vcgcta~on as IXeViottsly now, d above. Similarly
th~ oil/wa~ $epara~" way have to pre¢~ ¯ biofilte~

An oil/wa~" separ~or must precede an inf’tltration syswxa, and/o~ be
integrated with the preu~alment system (FIG. A). If a dry-sealing basin is
used (FIG. D). and dispe~ed oil must be removed, the API or CPI separ~x.
can pre, ce, de or follow the basin (FIG. D). If only an oil-spill ¢oa~ol device
is needed it can be located in ¯ manhok~ at th~ o~tle~ of th~ ~
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B~r~~ OIL/WATER SEPARATION

2.10
DESCRIPTION

control separator (SC). It is a ~mple ~~ vault ~ m~ wi~

sm~wa~r from oil ¢~=~ ~ve~nL ~ ~~ ~y

0~) ~t= [ when desi~ m ~ove ~ ~e s~

I
TYPE OF SEPARATOR

~d ~ ~ m~ ~ ~ ~I ~ ~I-

~low. ~1 ~ ~d ~ ~ b~
must ~ ~e SC-~ even if a

Best Management Pra==~s: Stormwater Tre=~ent ~89 4.~
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EFFLUENT REQUIREMENTS
The WI~E requires tha~ stormwater have no visible shee~, average less

than 10 mg!l daily and a~ no~ ~ exc~cl a daily maximum of 15 mg~l.

DESIGN CRITERIA
Requirements regardless o~ s~’atoe type

1. Appropria~ ~moval cove~s mus~ be povided u~t ~

2.Su~mw~ from build~g roofl~ps and oth~ impervious
sur~ces no~ likely to be ¢~taminated by oil sha//
d~har~e dowr~u~a~ o~ ~e separator, as Ions as City

~. Any pump mech,~sm shall be installed downsueam of
separator to prevent oi~ emulsification;

Additional requirements for API and CPI4eparstors

I. These separau~s sha~! have a fot~hay ~o colle~ flomables
and ~e lar~er se~de~ble solkL5. Its surface ar~a shall not
be less than 20 square feet (ft2) per 10,000 ft2 of the
draining to the separato¢.

2.They shall have an aftexbay in which absorbent pillows
or similar material are placed. With the SC-separat~,
absorbent materials shall be placed in the manhole/vault.
Used absorbent pillows shall be properly ~

3. If placed "downstream" of a detention facility, the
separator is sized for the outlet flow of th~ facility.

4. If the separator is placed ’*upstream" of a peak.rate
detention facility, or without a detentim facility, the
inlet to the separator and the separau~ shall be sized
for a flow of 020 efs/acre of drainage area. See Pa~ IV
for the derivation of this flow ram.

Additional requirements for CPl-separators

1. Plates shall not be le~s than 3/4" apa~.

2.The angle of the plates shall be from 45" to 60* from
the horizontal.

4.8 Best M~n~g~rnent Practices: Stormwater Treatment 6~9
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SIZING PROCEDURE
Oil droplets exist in wa~r in a w~d¢ dis~lm~ion of sizes. The

therefore sized to remove all &opleLsof part~ular size and greater which
will insure th~ sufficient oil is removed to achieve ~he effluent s~

AP~-sepa~tors are usually sized to ~move oil dro~le~s 1:50 n~c~’t~ in size
¯ and I~-. Smaller droplets r~se so slowly as to requ~ ¯ reLal~veJy L~

vault. CPl-s~pa~ators are commonly s~ ~o remove ~0 o~ 90 n~ and

However, thc~e are no da~a on the size disu~botio~ of ~ oil in
stonnwa~er from commerci~ or indusu~ land uses with ~e cxcepdon
petroleum products storage terminals. These da~ indicate ~ by volume°
about 90% of d~e ~ople~ are ~ ~ ~ micron and d0~ of
droplets are greater than 90 micron. Less than 10% are greater th~n 150
microns. For ~his manual both the API and CPl-sepa~" are sized to
remove 90 micrce and la~e~ droplets az a ~mperature of 10"C giving a rise
ra~ of 0,066 feex per minute.

mm~ng t~

APl-separamrs arc sized using these general guidelines:

¯Horizontal v~locity ffi 3 fpm m" 15 ~me$ the ~
ram whichever is smaller

¯Depth of 3 ~o 8
¯Depth ~ width rado of 0.3 m 0.~
¯Width of 6 ~o 16
¯ Baffle height to depth ratios of 0.85

for top baltics and 0.15 for bottom
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whe~ Q = design flow (c~m)

= 1.00 (1~ times

Then cak:ulaz tl~ width using thz ~ovz
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CONSTRUCTION

MAINTENANCE
Oil/wa~" s~’ato~(s) musz be �lean~l fz~quently to ~ accumulazed oil

from e~aping du~ng an ex~eme ~m. The sepam~ mus~ always be
cleaned by Ocu:~e~" 15th to remove material tl~ has accumulated during the

2.Oil abs~Yvenzpads ate to be replaced as aeeded bu~
sha~l always be zeplaced in ~e Jail pfi~ m ~e ~

3. The effluent shutoff valve is to be �losed ~
ckan~g

4. Was~ oil and residuals shall be disposed in ~cc~d~
with curreaz Seaule.King CourtW Health

5. Any slm~ding wa~er removed during the ~

approved discha~e

6. Following removal of any s~anding ws~’, iz st~i! be
replaced with clean wa~e~ ~ p~vem oil

INTEGRATION WITH CITY DRAINAGE
CONTROL REQUIREMENTS

a peak-rate control faciJdy is ~lUir~d the oil/wser separator must
caret’ully in~egz’4t=d. W~.re oeJy the SC-sqm’a~x is reed, it sen, es for

W~th the AP! and CP!-separators it is best to Io¢== the facility
stream" as previously indica~L Design flows for e~Oter case have

A special case is the use of consu’uczed wetlands and we~-seuling basins.
The surface area of these systems are sufl’~ciem for effective removal of
dispersed oil droplet. Therefore, fo~ either of these sys~nms an
CPl-separazor is not requi~d. S~rmwat~ with heavy c~ec, eawations ofoil
(greater than say 20 rag/l) may c~u~e p~oblems in wetl~md$. Therefore° prior
reduction of oil is nec.es.~ry. Ira we~.seuling ~ i.~ u.~l.a barrie~
pl~l near the oud¢~ to p~vent the less or" the ~c, cumula~d oil.

Besg Managemen~ Practices: Stormwst~¢ Treatment 6~89

R0059663



It is preferred that drainage from rooftops and other impervioes are~ that
are not likely to be contaminated by oil be diverted to the storm drains
located "downstream" of the oil/water separa~ This improves the effec.
~v~s of ~b~ s~pa~" and also allows tl~ us~ of a smalle~ ~

4.t2 Best Management Practices:Slormwater Treatment 6~89
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B P SOIL INFILTRATION
2.20

DESCRIPTION
Two gene~ methods of infillzadng s~’mwatcr a~ ix~se.nt~l

basins and Iz~nches. Two od’~" fenns, dn/wells and porous pavemen~

~..~~ ~~,

no~ recommended. Inf’tlwafion basins have fire same
| appearance as a dr,.scaling lxed. However.

wa~r ~x~Ls via th~ bottom of the lx~d into tl~ soil
rath~ dtan ~o sud’ac¢ wat¢~ via a~ Oud~

Growth of gra~ in ~ basin is to 1~ ~nc.ourag~L
Grass IXOte~:ts th~ surfac~ fxom abuse, helps ma~.
~in d~e pollul~nt and water adsorpdoa capacity

Joua= Trenches, aJmady allowed by the City fix dra~.
age conuoi, can be v~wcd as an ¢|oepr~l
Trenches may be more feasible for comn~icial and
industrial land uses as they can I~ morn easily into-
grated into the sit~. A t~ench can be placed along
the edge of a parking 1o~ (se�

(8MP 2.5O)

Minimum DflMI~ e~
=feel--

! ~

~o~1~d cuH~
spacers to I~tiw Ntet ~ ~,,y~

through Salad

Bast Management Practices: Stormwater Treatment 6/89 4.13

R0059665



V
0

Both types must be carefi.’ily designed, �onsla’ncmd and maintained to I
avoid premature failure by the loss of the soil’s infdtration capacity. Surface
basins are preferred because ~he infdwadve capacity of [he surfac~ soils can ~
be maintained with ~ and e.n~’~ly replaced il ae~.ssary. ,~

An infilu’adon system shall be preceded by Ixetreatme, m to remove tbe ~
larger se~.leable solids, flcatables and oii/g~LSe. Tmaun~at sysmms ~-
scribed in Part IV can be used wi~ ilm exceptioa of ~ SC-type oil/wamr
s~parat~ (~MP ~.~0).

WHERE INFILTRATION SYSTEMS                                               ",~
SHALL NOT BE USED

Infdtradon systems shall no~ be used when ~ny one of tlm following ~ .- ---~
conditions exist (R.2, of Part V):

l. The seasonal groundwater is within there (3) feet of die L
proposed bonom surface of the basin o¢ uench; W~J

2. slope stability problems may be cze~_~ed;

Flooding of nearby subsn’nctures is likely to oc.cu~, ,m~3.

4. The average percolation rate of the soil as rneasu~d in tlm
field of the proposed basin bottom is less than 4 inches per hour;,                     ,m~

5. An impermeable layer of soil exists within 5 feet of the
IXOpOsed bottom surface of the basin o¢ Ixee, ch.                                 I

DESIGN CRITERIA                                               3
If none of the above ~onditions exists a soil infilwatien system shall be

used following these c~ign criteria:

1. The st~rmwater shatl be pretreated to remove fk~tables,
setilcable solids, and oil/grease. A wetland, we~ o~" dl~
setding b~in. or vege~ted biof’ilter, or other eq~valent
ty~s of t-dt~tion devices must be used for pretreatme~t
u~ing the design c~teria presented in Pa~ IV.

2. The infiltration system shall have a bypass of ove~qow
device to allow passage of exlreme s~oans,                                      ~. __ ~

4,14 Best Management Practices: Stormwater Treatment 6/89
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CONSTRUCTION
Ca,~ mus~ I:~ taken to min~miz~ compact~:m

~ ~ ~ m~
~h ~. ~ ~v~ c~~ by

MAI~N~CE

a~v~ ~e ~. R~d~ m~t
~ c~t ~e-~ng

INTEGRATION W~
DRAINAGE REQUIR~~

c~on of s~

~m ~u~ a ~-~’~ ~n~ f~ ~g c~m Ci~

~de ~ ~ ~f~. ~ ~~t ~ (c~
we~d. ~ ~ wet ~td~g ~) m~

~ E~ s~e f~ hy~ ~L
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CONSTRUCTED 1
2.30 WETLANDS 2

DESCRIPTION
Although natural wetlands have ~ foun~ effecdve in treating store.

water. ~eit use is not recommended due to ~� I~ely dun~ge m the biologi-
cal value of th~ wetland.

Consm~l we~’lds ~m exc~v~,d ~ into which
wcUand-~pe vc~em~on ~e purposely pL~.d ~o enh~nc~
po~lutunt removal. As shown in the iilus~ation, Ib¢ inflow
fwst passes tlu’ough a fombay where tim larger solids am
retained. The stormwate~ the~ passes Otrough the emergent
vegetation. The vegetation inovifles a quiescent ar~a for the
freer solids to settle. TM vegetaion will also remove somz of,
t~ soluble pollutants. Constructed wetlands are much

preferred over natural wethmds. It avoids damage to the nattwal wetland, if
t~at is the alternative under consideration. Also, harvesting is necessary to
maintain the capability of the wetland to remove soluble pollutants. Hat.
vesting natural wetlands is neither environmentally aCCel:~able nor lx’acdcal.
However, a constructe.A wetland can be configured in a manner t~t eases ~e
ka~esting costs.

Two criterion dictate the feasibifity of using a constructed wedand.
Su~cient surface area must be present using tl~ design criteria presented
below, and ~ concentrations of pollutants in the discharge must be below
values that could inhibit vegetation growt~

DESIGN CRITERIA
To maximiz~ treaunent effectiveness d~se c~iteria mus~ be followed:

1. The total surface area of the wetland must be a minimum
of 1% of the a~a draining to the wetland, o¢ 100 square
f~t (ft2) p~r ~0.000 f=2 of �o~ttrihaing area.

2. Includs a fo~bay with a water depth of aboui du~ (3) feel

Best Management Practices: Stotmwater Treatment 6/89 4.17
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CONSTRUCTION
To avoid undue loss of plains. ~ measu~s will be ind~led:

1. The planting process is to be ixL~pected or undcz’~ken by a qualifted
wedand sciemis~

2. All plant ma~Jials sha]! conform ~o the Sta~ of Washingtoe
Depenmenz of Ag~cultu~ "Washinipon S~e S~Klarde for
Stuck Order No. 1627=;

3. Prior to planting, plants loca~d tunporaily on site
are kept moist, fresh and pro~ected from wind and sun;

M,)r~,~n d,eu ~_ 4. The species of plants used are ap~ for the
om~ oe ~ ~ water depths del’med above;

MAINTENANCE

oudined in BMP ~.10. Floalables mtL~ be

~ ’. ~~" remove~ annually fzom ~e forebay; surface sheen
sha~ be r~moved. The forebay bosom mus~ be
cleaned once every 5 years, or when 6" of the per-

, manent ~oo[ in d~e forety4y is lost to
P ~ ~ ~--n ~very s material whichever comes t-u~L However, ff solu-

yam o~ ~ s bilizadon of polIuu~Ls from accumulated bottom sediments is found to
inchu of
m~= Occur, annualcleaning may be necessary. Grass along ~he basin slopes above

emb~y -- ~umul,slss l~ permanent pool must be well maintained to p~event bank erosion.

Any standing wate~ removed during the maintenance operation must be
disused to a sanitary s~wer at an approved discharge location. Residuals
must be disposed in accordance ~ cun’ent Seau.le-King County Health

ing or" vege, u~on shall occu~ annually.

,;
t~/~t pr~pa.~l by a qtmlified wetland

INTEGRATION WITH CITY
DRAINAGE CONTROL

’ L

I

REQUIREMENTS
Both the u’eatrnent and hydtaufic objectives can be achieved in the same~ra~n~ ~ basin. The live storage r~lUired for peak.rate control is added to the perma-

nent pool. This volume must be calculated using cm"z~’~t City drainage
~- ss~,~,~o~, no~,eI r~u~ments. The temporary increase in wamr depth during the

d~ign su~rm shah not exceed one foot.

Best Managemen! Practices: Stormwatsr Trs=tmen| 6/89 4.19
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7. Emergent vegexadon s~ch as
on ~ ~h ~ ~hi~t

~ ~10).

SIZING PROCEDURE
~e ~si~ crimea of 150

USE OF W~-S~LING BASINS TO CO~ROL

is ent~ng ~e ~iving w~ is i~v~b~
~t in adv~ im~c~. ~e~fo~, a ~in

a~ of ~hm~t ~ing

vol~ ~ ~d~ ~ ~ VL

~e ~in s~l have v~g
d~i~ volume. ~e ~n~ s~mwa~ ~1 ~ ~

a ~-~ ~g~ con~l facilky
pH ~n.
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CONSTRUCTION 7

MAINTENANCE 2
Under,round basins must be clewed annually of accumula~d sofids

floa~ables. Floa~bles must be removed annually fxom a surface basin;
bottom must be cleaned orm, e every 5 years, or when 6" of the permanent
pool in the forebay is lost to mcumula~,,d ma~’ial, whicbev¢~ cornea
However, if solubilizadon of pm’ticulate polluum~ fi’om accumulamd

sediments is found to occur annual c/caning
will be necessaxy. Grass along the basin
s~opea above ~ pennan~ pool must be

Any s~nding wate~ removed dm~g

saniua’y sew~ a~ an approved
loc~m. Residuals must 1 disposal in                  ",~
accor~nce with curr~t S ’Jc-King County

INTEGRATION WITH CITY DRAINAGE
CONTROL REQUIREMENTS

Both the treatment and hydraulic obj.:dyes ca~ be achieved in the same
basin. The live storage required for peak.rate coni~ol is added to the perma-
nent pool. This volume must be calculated using current City drainage re.
quirements.

The basin inlet and outle~ must be at opposi~ ends of the basin. A control
manhole with an outlet system that backs water into the facility is not accept-
able.

Best Management Practtces: Stormwater Treatment 6/89 4.23
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~~r~? VEGETATED BIOFILTER
1

2,50 2
DESCRIPTION

~ veg~ ~

~nage ~ of ~ d=. A vege=~ ~p

City ~age u~i~. But ~ ~ eff~fve, ~

not exc~ ~e h~ght of ~ ~.

Best Management Pra=i~s: Stormwater Trea~nt 6/89 4.~
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MAINTENANCE
To be effecdve the biofilu~" must be pmpedy maJn~ned. It should

~w~ ~ve~ dmes d~ng ~e ~ ~n ~ ~ cli~ m~
~o~ ~m ~e ~el. Mowing �~g~ ~w~ ~by
~ ~ov~ of ~iuble ~fiu~. ~z f~ ~wing s~d ~

A ~ ~ Might f~ ~

c~6~ ~ ~fion ~

heighk it wo~d ~ im~ib~ ~ ~

~ m~

d~8 ~ ~ng md summ~ m~

"~ c~ a~fi~ w~ 6" ~y ~

~y ~age ~ ~e c~ml s~h ~ ~ng

~ ~ a ~i~ rower az m a~mv~ ~e l~don. R~id~
m~ ~ ~s~ in ~e wi~ �~nz S~-~g CounW H~

INTEGRATION WI~ C~ DRAINAGE
CONTROL REQUIREMEN~

~ d~ a~v¢, ~� biofilter ~ ~ pl~ ~fo~ or ~
c~l f~fli[y. ~t~ ~ wefe~ ~ ~� ~ag¢ f~fliW wi~
hy~u~c flows ~ough ~e chmnel. ~� ~n~l ~I� will ~

J
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The above criteria differs f~vm current City
drainage requirements. The 2-year storm is
included in the specific~on m increase the

[~MP 2.10 O~[Avul~c’m~mtO¢ average residence ~me of storm flows in the
basin thereby improving removal efl’tciency.
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MAINTENANCE
RomUlus should !~ removed ~nnu~Hy ; the ~ ~ be cleaned of

p~vent ~on of ~1~ ~ ~.

INTEGRATION WI~ CI~ DRAINAGE
CONTROL REQUIREMEN~

Best Management Practices: Stofmwatar Treatment 6/89                                    4.31
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RELATED REGULATORY
REQUIREMENTS

Provided in ~ V a~ brief overviews ~
~ ~t ~ly ~ ~vely ~ ~
of ~ ~.

TABLE OF CO~ENTS - PART V

R.4 ~E ~n= f~ g~ ~.

R.6 ~ G~ ~~ f~ ~ ~., 5.9

R.7 US~A ~ ~@ ~ ~~

R~ US~A a~ ~E ~n= f= S~ Cm~ ........... 5.13

,. J
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R. 2 2
Provided is a summary pertinent ~ this manual The read~ is ref~zz~d,

City Engineering Depanmeat publications fo~ a mote de~ed ixe,santation.

1. A Drainage Cona’ol Plan must be deveJo~ed fof’an addidoa
m developed property of 2,000 squ~e feet of mace; for
consla’uction o~ new building wilh ¯ legal of 2,000 squa~ feeg
or more, afte~ demolition o~ existing sm~m~ all de~lop
manta] coverage additions ~r 2,000 of mo~ squ~ fe~ fof
d~ consa’uction of s~ngle family of duplex

2. Post.deveiopme~t runoff con~,olled to 0.20 ¢fs per

3.The Rational and Yrjaninea/Wan.an read, ads are used m size
deteation facilities. The "C" va/ues are: 0.3 fix undeveloped
a~eas, golf courses and parks; 0.5, single-Eunil~ 0.6, mixed
residential; 0.7, comm~rOal; 0.8, induslrial; 0.9 R~’ rite
downtown CI~D. The City Slxcifi~ ti~ requital volun~ in
cubic feet per acre of si~,,. The volumes for the past.devek~                      ~"
ment C az~: C=0.3, 22~ cubic feet; 0.5..$48; 0.6. 729;, 0.7.
917; 0.8, 1113; 0.9, 1313.

4. up ~o :0~ of ~ development ~ drm m~oUed = ~ong
as the orifice is downsized accordingly m provide a weighted
site runoff of 0.20 cfs at Ihe d~ign ~

5. The minimium size o~ the ~ffica is 3/4%

6. Drainage requirement is waived if d~e site dLscharges directly
into the Duwamish River, Puget Sound, Lake~ Washing~ of
Union, or the Ship Canal, or into a storm drain which ca
cant anticipated loads ~o one of the ~ re~vi~g w~ers.

7. lnfilwafion u~nch~ am allowed if: pew.olatiofl ra~ > 4 iacbe,~                      ~1~
pex hour;, no soil stability problems will oct .~, si~ is no¢ in a
slide hazard area; groundwater does no~ interfere with
drainage.

8. Storm drains are sized for full gravity flow m th~
event; at a 25-year event the drain man suzcharge no higi~
than four feet below the gutter grade or one font below lhz
serv~c~ elevation of the adjacent

5.2 Bast Management PCact~cas: Rel~t~l Requtrern~nts 6/a~
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Su~age of flammable, ignitive and rescdve chemicais and ma~rals mu~
comply with City Fi~ Codes, in pa~¢ular as it relate~ to ~s manu~l:
Article ~0, Storage of raw materials and finished Ixoducts; Artkdo 79,
Storage of Flammable and combustible liquids; and A~icle 80, S~age
cabinets for hazardous martials. Stooge ~quir~ a l~r~it from ~ F~

Specific point~ of relcvanc~ ~’~ pt’~s~n~d briefly below.

l. Finished products that ~-~ flemm~bl¢ a~l combusdbk~ liquids
can b~ stored insi~ the manuf~mring building as long
d~y ar~ stored in ¯ room s~ara~e.d fn~m ~ Ixoe..~ing
by ¯ two-hour occupanc~

2. Comainer and tank stooge ares are to be pmte¢~ .gainst 2
u-..spass~rs by fencing or o~et �ontrol measures. The
also to be kept fre~ of w~.ds, debris. ~md o¢.h~r �omlx~stib~ ....
ma~..riais.

3. The storage are~ is to be graded to diver~ spills ev~y f~rom
buildings or surrounded by a 6" curb. If e curb is u~d, ¯
drain shall be provided for dr’~ning of ec.cumula~ions of
rainwa~ ~ spills.

4. An op~rato¢ or other coml~nt p~’son shall b~ in a~ndan~
at all ~imes while a tank ve.hicle o~ ~ank car is discharging.

5. The area surrounding ¯ ~ank of group of tanks shall l~ provided
with drainage or shall be d~ked to p~vent ac.cidemal discharge of

liquid from endangering ~djac~nt ~m~ks. adjoi,’~ng p~op~rty
r~hing watt-way&

I percent towards an impounding basin or an approved
means of disposal.

7. The volume of the diked area shall no¢ be less than
the great~st amount of liquid released Eom the largest

Best Management Practices: Related Requirements 6~9 53
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Provision is to ~e made for draining cr removing ex~e~
water from d~e diked area. Such drab~ shall mX
discharge into natural wa~" comics, public sewers or

2public drainage channels unless d~ drain is so designed
as w pr~ven~ Ll~ release of flammable or combustible
liquids. A valve operable g-ore o~de ~ dike ~

prevent liquids from en~.x~ng public sewers and drainage
systems or naoaraJ waterways. Connections go such sewe~,
drains or waterways by which liquids might end’ shall be

~est Mana~Jement ~’rac~ces: Related I~equlrerr,~nts
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FOR GENERATORS¯
OF DANGEROUS WASTES

The Stare’s Dangerous Waste Regula~ons (ChalXer 173-303 WAC) �ovez
accumulation, storage, u~ns~onafion, m~a~nem and ~ However, of
interest to this manual are those businesses ~at a~.umulate the was~ at ~
business until taken from the sire by a ¢onu~:t hauler. Consequently, only
~ aspects of the regulations that apply to was~ generaux~ and ac~umttla-

Regarding accumulation. State regulations require budnesses to obtain
WDOE Identification Number ff they generate mote than 220 pounds per
month (2.2 pounds if the waste is det-med a~ Extremely ~),

In addition, uncter certain ¢~umstances as described below the busine~
must obtain a permit to store accumulated dangerous wastes at their busi-
nesses. Where storage permits are required the WDOE assumes ~ ~spon-
sibility of ensuring that stringent technical requirements are met.

The City must be concerned about those dmadons where a WDOE
storage permit is not required. Although these bus~.sse~ still fall undo"
WDOE regulations, the technical requirements are rathez general. The f’ast
opportunity to insure that a new business complys with the regulations
occurs with the City’s permitting process.

A storage permit is not required by WDOE und~ these cttcumslances:

I. If the business generates mote than 2,200 pounds per momh
of dangerous waste but intends to store the accumulated

2. If the business generams between 220 and 2,200 per month or"
dangerous waste but intends to store less tha~ 180 days; o~,

3.If the business produces less than 220 pounds per moeth
regardless of the length of storage.

Genera[ors that produce more than 220 pounds per mo~th and avoid the
need ~or a permit must stiJl fulJl’di these general regulations with regard to
temporary storage:

Best Management Prac~)ces: Related Requirements 6/89 5.5 ,.
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IF PLACED IN CONTAINERS

I. If the container is no~ in good co~.didon (e.g seve~ rusting.
apparent su’uctural defects) or if it begin= to leak. the owner
must replace the co~ttaine~,

2. The container must be labeled a~ to its �omeat~;

3. The con~ner must be lined with ¯ material that doe~ not
react with dte wast~

4. The container must aJway= be closed excelX when adding
removing waste,;

5. The comainer must not be opened, handled, o~ s~ored in a
manner which may cause a rupture o¢ leak;

6, At leas~ weekly examine ~e conudner~ f~x leakas¢

7. Comainers s~oring reactive or ignitable wa=e must me~
requi~rements of the Uniform Fire Code; ~

9. The W’DOE m~y~ require secondary conbdnmem of the
storage a~a, specLr~.ally, ~be storage area muse

a. be capable o£ collecting and holding spills and leaks;

b. If uncovered, be capable of handling a 25 year smt’m;

c. Have a bas~ which is free of cracks or, gaps and i~
sufficiently impervious to leaks, spills and m~nfill;

d. be sloped o~ designed such that tiquids can drain to a point
fo~ removal;

e.have posidve drainage control (e.g. a valve) to insu~
co~ta~nment until any liquid is removed which must occur
in a timely mannex;

f. have a holding capacity equal to t~n perc~t of the volume
of all containers or the volume of the largest container
whichever is greater.

g.not allow ru.,~off of rainfall fi’om areas adjacent to the
storage a~ea.

5.6 I~est Management Practices: Relatod’ Fleq~iernents

R0059691



V

Ina.~nuch as a business need no~ approm:h WDOE unless an Idendfica.

2lion Number is z-..quLred. It is no~ clear how WDOE is able to de~rmin~
need for l~m #9 above for businesses d~a~ do not need either an IdendE~.a-

IF PLACEO IN TANKS

I. Th~ tank must b~ lined wid~ a maledal ~ does

3. If Rd~l ~he tar, k is b¢ ¢lean~d ~" all ~m~al~

4. Tanks sto~ing P.ac~v~ o¢ i~l~ ~ m~t m~
m~n~ of ~e Unif~ F~ ~ ~

5. Incom~b~ w~ m~ ~ ~ ~ly.

c~l wi~ ~e ~nsibiSty ~or c~g ~1 ~y

V ~e b~m~ ~s ~ ~ 22~ ~ ~r m~
c~ply wi~ ~e a~ve ~gu~ons. It n~ only ~ ~
~n~ ~ep~b~ ~ ~ S~e-~g C~n~ H~

1. Dis~ ~e w~m ~ a ~ fm~; ~

2. Dis~ ~ ma~ ~ a ~cSng fmiS~ m

4.

~Some wastes are designated "Extremely hazardous" in which case th~
above controls ar~ impo~ if mor~ than 2.2 pounds are produced per month.
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¯ UNDERGROUND STORAGE TANKS

EXEMPT TANKS

Regulations are fof underground tanks (tank system having 10ok of
of its volume underground) containing W..~oleum of lis~.A hazardo~
substances. It covers all tanks

I. Farm and r~idential tanks holding I,I00 gallo~ of

2. Tanks storing heating oil used on

3. Tanks o~ of above floof of underground ~

,~.
5. Tanks holding ll0 gaJ|ons or less;

6. Emergency spill and ovedlow umks.

NEW TANK REQUIREMENTS

(INSTALLED AFTER OECEMEER 1988)

I. Certify thal lank and piping a~ installed properly according

2.Equip with ~vices that prevent spills and overfills;

3.Pro~ct tank and piping fn~m corrosion;

4, Equip lank and piping with leak detection.

EXISTING TANK REQUIREMFHTS

(INSTALLED BEFORE DECEMBER

I. Implement lank filling procedures lhat will prevent spills and
ovenqHs;

2.By December 1998, tanks and piping equiped with cohesion
prevention;

3. By December 1998, equip to prevent spills and overt’dls

Best Management Practices: Related Requirement=

R0059695      ;



I! tank was Installed Leak detecHon

I%5-1969 1990

1970-1974 199 !

1975-1979 199’2

1980 to 12¢ce.mb¢~ 1988 1993

If $~ tank do~s not have corrosion protection o¢ interr~l lining
and d~vices to pmv~at spills and ove~f’dl, a monthly inv~at~y
with tightness testing is rtqui~! until December 1998.

5. Leak detection in piping installed by Deceanber 1990

Pressure piping:, devices to automatically shut off o~ msn’ict
flow or have an alarm that indicates leak. Conduct annual
tightness resting o~ us~ monthly monitoring methods

Suction piping: Momhly monitoring or fighmess t~sting.~..’
every 3 years a~ same schedule as le~k detection. If s~ction
piping is sloped to draw back to storage ~ar~k, if suclion is
r~lezLscd and only one check valve is included in each suction
line directly below the suction pump - leak detection
re.quir~d.

6. If existing tank has been upgraded with comosion la~’,ectio~
and a device to prevent spills and ovcrf’dls: a tnonthly
inventoq, control and tank tightness
every 5 years. It" the tank has not I~n upgraded, a tnonthly
inventory contzol and tang tighm~ss te.g tnust be. pexformed
eve~ ye, a~.

REPORTING REQUIREMENTS

1. Notification of ins~atio~ of ~

2. Notifi¢~on of an), s.s~e~=d

4. ~ot~at~on 30 days before ~ennan~t ~osu~
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REPORTING OF SUSPECTED RELEASES

O,N’nenloperalo~ must ~eport wi~in 24 hours,
specified by WDOE and foll~ p~ ~
~y of ~ fol~[

2. Un~ o~on con$~ ~ ~ ~
~uip~t ~, ~xp~ ~ ~

3. M~i~ng ~!~ ~g a ~!~ ~y
unle~ ~e mom~ng de~ w~ f~ m
~ ~ of in~n~ ~n~l, E ~ ~

RECORD KEEPING REQUIREMENT~

1. Records of le~: detection perfocmance and maintenance;.
previous year monitoring results and mo~ ~cent tightness
tc~t ~e.sult~, including:.

¯ leak detection manufacna, ing perforraance claims;

¯ records of maintenance, r~a~ and,

¯ c~libt-~ion of l~k d~lion.

2. Records of last two corrosion pro~cdo~ system inspectio~

3. Expe~t analysis of corrosion po~ntial ~ corrosion IXo~tion
equipment is no~ us~l;

4. Minimum of 3 years af~f closure,
results a~ required for permanent closu~

5. Recoils for ~ or upgraded ~nks;

6. Check local r~gulator/

5,12 ~esl M-~’nagement Prac~es: Re~ated R~qulrsrn~nt~
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USEPA - SPCC PLANS (40 CFR 112)
The Federal Regulation mquim.s that owners or opera~xs of facitifies

engaged in drilling, producing, gathering, storing, processing, refining,
mmsf~’ing, or consuming oil and oll lm~ducts ar~ requi~d to have a Spill
Prevention and Control Plan (SPCC), provided th~ the facility is nomran~
por~afion related; and, that the above ground storage of ¯ s~lgle container is
in excess or" 660 gallons, or an aggrega~ capecity great" than 1.320 ~
or a to~ below g~mnd capacity in excess of 42000 ~

Tha Plan mu~:

1. B¢ well thought out in ~,.cordance wilh good ~gine~fing;

2.Achieve thr~ objectives - prevent spills, �omain ¯ spill ~
occurs, cleanup the spill;

3. Identify name, location, owner, and v~pe of facility;,

4.Da~ of initial operation and oil spill history;

5. E~igna~ed person responsible~

6.Approval and certification by person in au~,

7. Facility analysis

WDOE OANGEFIOUS WASTES (WAC 17~0~,~,~0)

Businesses must have a Contingency Plan which must in general include:

1.Actions ~ken in the event of spill;

2.Descriptions of an-angements wi~h local agencies;

3. The business’s Emergency Coordina~x;,

4. List ~1" emergency ~ttipmc, nt;

5. Evaluation plan for business personnel.

Best Management Practices: Related Requirements 6/89
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GLOSSART

API separator: American Petroleum Institute, author of
several publicaitons on oil/water separation..

BiofilteE: see "vegetated biofilter"

BMP: "Best Management Practice" is a general name give to a
variety of mostly simple methods for controlling nonpoint
pollution.

Constz~ted wetland:    A constructed, as opposed to a
natural, wetland is one in which a basin as been purposely
excavated and wetland plants have been installed. It is in
essense a human-made biological treatment system.

ContalneE:    A container is any portable device in which
material is stored such as a dumpster or 55 gallon drum.

cPI separator:    "corrogated plate interceptor", refers to
one type of sophisticated oil/water separator in which
plates made of fiberglass or other artificial material are
constructed in a pack at a slanted angle.

Dangerous Waste: The designation by Washington State Law of
certain materials that must be stored, treated, and/or
transported following strict regulatory procedures.

D~y-settling basin:    A basin, located on the surface or
underground, in which the primary mechanism of pollutant
removal is settling of suspended solids or particulates. A
"dry" basin is one in which stormwa~er appears in the basin
only during a storm. Within a few minutes to a few hours
after the end of the storm the basin is empty. It does not
retain water between storms. See "wet-settling basin".

Parameter: A constiuent or characteristic of water that
describes in part its quality. Examples are dissolved
oxygen, temperature, nitrogen, phosphorus, and fecal
coliform bacteria.

Runon: Refers to stormwater that passes onto and through an
area of concern such as a storage area for hazardous wastes
or materials. Diversion of the stormwater around the
designated area may prevent unnecessary contamination.

sc separator: Refers to "spill control" separator which is
the simple T-pipe device that is installed in manholes.
Often referred to as an oil/water separator, it is no~
really effective at removing the finely dispersed oil
droplets which constitute most of the ~il presense in
stormwater.
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SIC: Standard industrial classification as developed by the
Federal Government and used in some regulatory programs to
distinquish between types of businesses.

Source Control: Refers to the technique of stopping and/or
controlling pollutants at their point of generation so that
they do not come into contact with stormwater.

Vegstatea biofilter: A stormwater treatment device in which
vegetation is used to separate the pollutants fzom the
stormwater. The primary mechanism is settling or filtration
of the particulates. Some soluble pollutants may also be
removed by biological growth and chemical fixation with the
soil.

wet-settling basin: A type of basin, located on the surface
or underground, in which a permanent pool of water is
retained between storms. The pool of water improves the
treatment effectiveness by providing better conditions for
settling of suspended solids. Some soluble pollutants may
also be removed in surface basins, by the biological growth
of algae or larger vegetation around the perimeter of the
basin. See "dry-settling" basin.
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June 30, 1989

TO: Cliff Marks, Office for Long-range Plaru~ing

FROM: Gary Minion, Principal Manual Author
Resource Planning Associates

SUBJECT: Documentation for BMP decisions and design
criteria in the Manual

It is cumbersome to document in the main sections of the
manual the basis for various decisions such as BMP
requirements or design criteria.      Provided here is
background on the more significant decisions.    As this
manual is the first of its type in the nation, little
support is available from similar manuals. Consequently,
the technical foundation of the manual has been almost
totally derived by Resource Planning Associates (RPA).

Four areas are covered in this memo.

o Should BMPs be voluntary or required?

o What is the data base to suppor~ the requirement for
oil/water separators for certain land uses.

o What is the technical basis for certain BMP requirements
in Par~ III,

o What is the technical basis, for certain design criteria
in Part IV.

BMPs BE REQUIRED?SHOULD

For several reasons the manual takes the position that BMPs
shall be required, the specific BMPs varying with the
particular business grouping (Par~ II in the manual). First
we observe that the concentration of many pollutants present
in stormwater from most (and possibly a11) land uses likely
exceeds the water quality criteria for fresh and saltwater
(compare Tables A.1 and A.2 at the end of this memo).

It should be recognized that the data in Table 1 are for
runoff from general commercial, residential and industrial
areas, not specific businesses.    Therefore, runoff from
roads is included in the sampling.    There perhaps is a
tendency to conclude from Table 1 that inasmuch as the
pollutant concentrations from commercial and industrial
areas are quite high, much higher than residential areas,
the source of these pollutants are the businesses. This may
not be a valid conclusion.
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The primary cause of higher pollutant concentrations from
commercial and industrial areas may be higher traffic volume
on the streets. However, although the data for runoff from
specific commercial and industrial businesses is very meager
it is not unreasonable to expect that the concentrations of
key pollutants will exceed water quality criteria.    The
limited amount of data we were able to extract from Metro
and DOE files is summarized in Table A.3. It shows that for
those particular land uses, concentrations of one or more
pollutants exceeds fresh or saltwater criteria.

It would therefore seem that unless BMPs are required the
quality of stormwater from commercial and industrial land
uses will not meet the desired quality of receiving waters.

Further, for many business types WDOE is already requiring
stormwater discharge permits (eg shipyards and bulk
petroleum storage). These discharge permits have specific
effluent limits.    Also, some jurisdictions (eg Bellevue,
King County) are already requiring in certain circumstances
that residential and commercial developments (eg shopping
centers) integrate some form of treatment into the peak-rate
drainage control facilities.

Finally, many of the EMPs presented in this manual are
already required (eg hazardous waste storage, emergency

control plans).    It would be difficult to have aspill
manual that contains both required and voluntary BMPs.

A possible exclusion from the requirement for stormwater
treatment are employee and lightly used customer parking
lots. However, although there are no data we would expect
that the concentrations of pollutants from these types of
parking lots are similar to that found for residential areas
(Table A.I) where the streets are lightly traveled.

The manual does exclude the requirement for stormwater
treatment if the parking lot has fewer than 20 stalls. The
cutoff of 20 stalls is consistent with other development
requirements by the City such as landscaping. One exception
to the 20 stall cutoff: 24-hour convenience stores where a
very high turnover of vehicles occurs.

REQUIREMENT FOR OIL/WATER SEP/&RATOR~

All businesses are required to use at least the SC-separator
if they have an outside parking area. Our discussion in
this memo is in regard to the few business types that are
required install the more sophisticated API or CPI
separator.
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Presented below are the business types identified in Part II
as requiring the API/CPI separator, with the rationale for
the decision.

Industrial machinerv/truc~s: We were unable to locate any
data on untreated stormwater.    However, we included this
business type (if it has outside storage of equipment that
may drip oil} because WDOE already imposes the requirement
(eg Kenworth).

We have not extended the requirement to other business types
that store outside vehicles or equipment: eg dealers of
used and new cars, trucks, boats, etc. We are presuming
that maintenance activities are rather minor and/or the
vehicles are new and therefore not likely to be dripping a
large amount of vehicle fluids.

Petroleum bulk storace: WDOE already requires an API/CPI
separator. Limited data (Table A.3) of ~he effluent from
these separators suggests they are needed.

Fleet vehicle yards: Data from public (Metro) and private
bus maintenance yards indicates mean concentrations of oil/
grease typically exceeds the WDOE standard (Table A.3}.
Individual samples (not shown) often exceed 50 mg/1.

Gas stations: There are no data. The requirement is made
entirely by inference from the data on fleet vehicle yards,
and the expectation that gas stations typically park older
cars outside the building.

It might seem reasonble to extend this requirement to
specialized vehicle repair shops but we have not done so.

Retail merchandise stores: Limited data (Table A.3) are
available from the San Francisco bay area; the data are for
the parking lot of an undescribed department store.    It
seems reasonable to require sophisticated separation for the
types of stores where a high turnover of vehicles occurs
(eg. shopping malls, 24-hour convenience stores); but not
specialized stores (eg furniture) where vehicle turnover is
light.

last food ;estau;an~s:     although there are no data,
intuitively one would expect stormwater quality to be
similar to shopping malls and 24-hour convenience stores.

Contractors - asphalt pavers: again, although there are no
data, it is expected that stormwater from equipment storage
yards is contaminated as the rain drains through the
equipment.
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REQUXREMENT8 ON CERTAZN SOURCE CONTROL BMPS (PART fIX|

Fueling:    The manual requires that all fuel islands be
covered (BMP 1.10).    The manual also requires that a
separate drainage system be installed to collect "fugitive.
rainwater, wash water and minor spillage.    The drainage
system discharges to the sanitary sewer.

The supposition is that certain constituents of fuels
dissolve in water and therefore it is best to divert these
contaminated waters to the sanitary sewer. However, we have
found no data specific to fuel islands. The conclusion is
made by inference as to what is in fuel and some data from
businesses that store bulk fuels (Table A.3).

vehicle/equipment washing and stream oleaning: The manual
requires enclosure of this activity with internal drains
connected to the sanitary sewer. The exception is an open,
designated area of less than 200 ft2.

We have been uable to locate any data on the quality of wash
water. The requirement is based on supposition that such
water will be contaminated by vehicle fluids, road dirt,
etc. Because the detergent emulsifies the dispersed oil,
sophisticated API or CPI separators are ineffective in
treating the wash water.     Therefore it is necessary to
drain the wash water to the sanitary sewer after passing
through an SC-separator.

Other BMPs in Part IIZ: The inclusion of these BMPs is
based entirely on judgment as the "reasonable thing to do".

Representative businesses of several of the groups in Part
II were visited by the project team. The purpose of the
visits was to determine the relevancy of certain BMPs.
Business groups visited were: cement, concrete products,
industrial equipment/truck manufacturing (truck), metal
products (mills, foundries, fabricators, electroplating),
petroleum products (asphalt emulsion and paving), fleet
vehicles (bus, truck, taxi), vehicle maintenance (fleet),
recycling and scrap yards (industrial metals and household
wastes), commercial car washes, and construction (general
contractors).

STORMWATER TREATMENT BMPe IN PART X~

Althouqh the manual indicates that stormwater treatment is
the "last line of defense", treatment will likely always be
required unless the activity is enclosed.     Even if
housekeeping cleaning measures (eg sweeping) are employed,
it expected that stormwa~er from parking lots and areas of
outside manufacturing activity will not meet the criteria
presented in Table A.2.
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It has been show~ (Minton, 1987; USEPA, 1986; Wang, 1982;
API, 1979) that treatment efficiency is a function of the
design criteria. Therefore, it is appropriate to provide in
Part IV a design procedure for each treatment method. The
more conservative the criteria, the higher the treatment
efficiency but also the cost. The discussion presented here
provides the background on why a particular set of design
criteria or a given sizing methodology was selected.

Storm size:    In several places the manual states that a
system shall be sized to handle a flow of 0.2 cfs/acre of
catchment draining to the facility. The origin of this
figure is presented herein.

It has been proposed (King County, 1989; Homer, 1988) that
stormwater treatment systems be sized using the peak rate
from the "2-year/24-hour" storm as calculated by the SCS
runoff method. However, no analysis has been made of local
storms to justify this criterion.

A limited analysis by RPA suggests the a-year storm is very
conservative. Analysis of 28 years (1950 through 1977) of
data (daily, 24-hour accumulations) from the SeaTac Airport
station indicates that during the record, there were only
nine events in which the rainfall exceeded the 2-year/24-
hour storm (2 inches from NOAA charts).    These 9 storms
represented about 23 inches of rainfall. Considering that
over the 28 years about i,i00 inches of rainfall occurred,
it is very conservative to size a system to Operate at or
less than its design capacity over 99% of the rainfall
period. Further, none of the 9 events occurred during the
dry season (April - September), when pollutant accumulation
results in higher concentrations in the stormwater.

The record was examined to determine the appropriate design
storm. The results are presented in Table A.4. We conclude
from the table that the 6-month storm is reasonable; the
rate of flow through a system sized for the 6-month storm
will be less than its design capacity for at least 95% of
the time there are flows. We also note that during the 28-
year period there were only seven storms larger than the 6-
month storm that occurred during the dry period (April
through September), or about one every four years.

Further examination of Table A.4 suggests that sizing for
the 1-month storm may be adequate.     This storm size
represents about 60% of the rainfall: when you consider that
most of the runoff from the larger storms is also
effectively treated (as the peak runoff rate is less than
the design capacity of the treatment system for much of the
storm) it could be argued that the 1-month event is
adequate. However, until a detailed evaluation of rainfall
is made we propose that the 6-month storm be used.
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Using the SCS runoff model as modified by King County, the
peak runoff rate for the post-development condition is about
0.2 cfs/acre. The inputs used for this calculation were:
rainfall of 1.3 inches; CN - 95; and, time of concentration
equal to i0 minutes. Since the City’s criterion for peak
rate control is also 0.2 cfs/acre, the stormwater treatment
device is sized for the same peak flow regardless of whether
it precedes or follows the peak rate detention facility.

BMP 2,10, Oil/water separators: Two main points here.

o Those businesses where the manual requires sophisticated
oil/water separation, the business may choose either the
API or CPI separator.

o The manual uses 90 micron as the droplet size for design.

RPA would prefer that any land use where the oil
concentration is consistently above 20 mg/l be required to
use the CPI separator.    The CPI separator is much more
effective than the API even if they are sized according to
the same design criteria.    However, our conclusion is
intuitive; the data are too limited to conclude that certain
land uses do generate stormwater with a concentration
consistently above 20.

Regarding droplet size: this is the key design parameter.
As noted in the Draft Manual, the usual size selected for
API separators (API, 1979) is 150 micron.    Talking to
salespersons of CPI separators, the usual design size is 60
to 90 microns.

The problem is that you want to pick a size to insure that
the separator will remove sufficient oil to reach the WDOE
standard of 10 mg/1.    But to do this you need a size
distribution for oil droplets in stormwater. Salesman of
CPI plates frequently state that "90% of the droplets are
larger than 90 micron, therefore use 90 micron". However,
they have never been able to provide RPA any data, and API
staff in Washington DC, who have just completed a new manual
on oil/water separation, are not aware of any such data.

However, enclosed as Figure 1.2 are data RPA found on
stormwater from petroleum refineries which indicates that
about 80% (by volume) of the oil droplets are larger than 90
microns. So sizing for 90 microns seems reasonable.

The manual specifies 90 micron for the API separator,
despite the statement noted above by API, since it is valid
to require the same performance from both types of
separators.
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Soil infiltration= Why is this method preferred over all
others (not including oil/water separators)? All of the
other methods presented in Par~ IV remove little if any of
the soluble fraction of the pollutant. And if only ~.he
particulate portion of the pollutant is removed ~in some
cases the criteria in Table A.2 will still not be met.

For example, if a wet pond removes 80% of the par~i=ulate
fraction of zinc, the concentration of zinc in the effluent
during the "average" situation (Table A.I) will still be
above the fresh and saltwater criteria in Table A.2 (80% of
60% gives a removal of 48%, and therefore, ~he effluent
concentration, using the data in ~able A.1, is still about
140 ug/1 (from commercial areas).

For soil infiltration systems, the key design parameter is
surface area. The amount of surface area specified is a
function of three factors: the infiltration rate of the
soil, the pollutant removal goal; and the rainfall
characteristics of ~he local area.

using a computer model for simulating treatment by a soil
infiltration system,    RPA developed the information
summarized in Table A.5. The numbers provided in the table
are based on outputs generated from a computer model
developed by RPA (Minion, 1987), based on original work by
the USEPA (1986). The model uses mean rainfall statistics
to estimate the amount of stormwater, and therefore
pollutants, that will be captured over the long term by the
treatment device given its surface area.

Conservative estimates are used in deriving Table A.5.
First, the procedure used in the field to measure the soil
infiltration rate typically underestimates the actual
infiltration rate. Further, the long-term infiltration rate
will be significantly lower than the actual field rate that
exists at the time of the field measurement.     It is
reasonable to assume that the actual field rate is half the
measured rate at the time of the measurement, and that the
long-term field rate is about half the actual initial rate
(Minion, 1987). These assumptions summarize to a long-term
infiltration rate that is one-fourth the measured rate.
This conservative factor has been included in Table A.5.

Regarding the removal of pollutants: To protect a sol1
infiltration system, the stormwater must be pretreated (eg
wet pond). The pretreatment system will remove (using the
design criteria in this manual) about 80% of the particulate
fraction of each pollutant.     The particulate fraction
represents from 40 to 90% of the pollutant, depending on the
particular pollutant. Assuming that in the aggregate, 70%
of the pollution is represented in the particulate fraction,
then the pretreatment system will remove 56% of the
pollutants.
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Areas are defined in Table A.5 for four rates of stormwater
infiltration: 50%, 75%, 90% and 95%. Adding this capture
to the pretreatment system, gives overall removal rates from
78% to 98%.    Based on the analysis in Table A.5 it is
reasonable to simplify the design criteria by specifying a
particular surface area that is used regardless~f      the
measured infiltration rate. RPA proposes a value oz 150%
ft2/10,000 ft2 of catchment, or about 1.5%. This gives a
overall pollutant removal rate of 85 to 92%, depending on
the soil infiltration rate.

To increase the removal rate marginally by 5% (to a range of
90 to 97%) requires an area of 200 to 300 ft2/10,000 ft2, a
significant increase.     The lower rate of 1.5% seems
reasonable given the assumptions made on the relationship
between the measured and long-term infiltration rates.

Wetlands/wetponds/dry ponds: Again the key design parameter
is surface area. The manual specifies the following:

o Wetlands - 1% of the area draining to the wetland, ie
i00 ft2 per I0,000 ft2 of catchment.

- 1.5% of the area draining to the pond, ieo Wetponds
150 ft2 per i0,000 ft2 of catchment.

o Dry ponds - 2% of the area draining to the pond, ie
200 ft2 per 20,000 ft2 of catchment.

The above criteria are based on the same model used for
infiltration basins mentioned above.     Outputs from the
model, modified for the type of treatment situation
(settling of suspended solids) produced Figure 1.1. This
figure is applicable to wet ponds or underground wet vaults.
We selected 1.5% as a reasonable surface area for wet ponds;
this fraction gives about 80% removal for commercial and
industrial businesses (Rv 0.7 to 0.9).    Increasing the
surface area to, say, 2% does not significantly improve
treatment.

For wetlands, RPA judgmentally decreased the required area
because the emergent vegetation will improve the hydraulic
efficiency of the wetland thereby improving the settling of
suspended solids. It is assumed however that the vegetation
covers 100% of the wetland, excluding the forebay.

RPA judgmentally increased the area for dry basins to 2%
because without a permanent water pool the dry basin will
not do as well as a wetland or wet pond. Water retained
between storms in a wet basin provides additional settling
time, and previously settled material will not be resus-
pended during each storm.    Placing in the dry basin a
porous rock dike and good grass cover will to an unknown
extent mitigate these deficiencies.
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procedure for biofilters is that all of the research
conducted to date has been on roadside ditches or swales
that were convenient for research, rather than swales
specifically designed to be biofilters. Some research shows
that biofilters do not work and others show them to be
effective.

From    research    for the Washington Department    of
Transportation, wang (1982) was able to develop a
relationship between channel length and the removal of
particulate pollutants. This relationship was subsequently
used in a WSDOT manual (WSDOT, 1982). However, the WSDOT
manual does not use the relationship to design biofilters;
rather, it uses the relationship to estimate how much
pollution one might expect a grass covered median strip or
shoulder to remove.

Despite the limited nature of Wang’s work, many
jurisdictions and the Federal Highway Administration (FHA,
1984) propose 200 feet as the standard length. However, in
Wang’s work there was no information provided on the area
draining to the particular channels being examined, and no
information on slope, width, height or condition of grass,
or the size of storms measured.

It is further proposed that the width of the channel be
determined using Manning’s Equation (Homer, 1988; King
County, 1989). A key decision when using this equation is
the selection of "n", Manning’s coefficient of roughness.
It has been proposed (Homer, 1988; King County, 1989) that
design curves from Chow (1964) and others, apparently
originally developed (but not cited by Chow) by Ree and
Palmer (1949), be used to select a value for "n". These
relationships are shown in Figure A.3 in this memo. Note
that "n" varies with the condition of the grass (A through

which is related to the depth and thickness of grass
~his relationship is not shown). It has been proposed that
Retardance C and D represent the conditions of developments.
Thus, "n" will vary between 0.03 and about 0.15. Given the
size of most developments, the value for "n" will typically
be about 0.05 to 0.08.

There are several technical inconsistencies in using the
above approach.     First, the purpose of the Manning’s
Equation is to size a channel for carrying, not treating,
water.    All of the information shown in Figure A.3, and
supporting data not shown here, is for water flowing through
a channel in which the water depth is considerably greater
than the grass height. Therefore, any "n" value selected
using the above approach is likely to be too low; the
channel therefore will be too narrow.
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For effective treatment we do not want the depth of the
stormwater to exceed the grass height.     Under these
conditions, the hydraulic situation is much different. It is
possible that Manning’s Equation does not "work" under these
conditions. Regardless, 8arfield (1978) indicates that "n"
varies with the water depth: from a value of about 0.05
when the water is very shallow relative to the grass height,
to a value on the order of 0.25 to 0.50 when the water depth
is at or just above the grass height. The value decreases
as the depth of the water increases above the grass height.

Another source of relevant "n" values is the SCS Engineering
Manual.    For sheet flow (which is what we want in a
vegetated biofilter) they use "n" values on the order of
0.15 (for short grass} to 0.40 for thick grass.

Another contradiction in the use of Manning’s Equation to
size the width of a "treatment swale", or biofilter, is
slope.    In Manning’s Equation an increase in the slope
allows the width to be decreased. This makes sense if the
objective is to carry water~ it does not make sense if the
objective is treatment since a steeper slope allows the
water to flow faster.     However, with treatment, the
important parameter is the time spent in the biofilter: the
more time, the higher the pollutant removal, all else being
equal.     Therefore, rational design would increase, not
decrease, the channel width if treatment is the objective.

Homer (1988) and King County (1989) handle the above
inconsistencies by specifying a maximum allowable flow
velocity through the swale during the design storm (Homer,
personal communication}.

Despite the above objections to the use of 200 feet and
Manning’s Equation, there is little else one can use.
However, it does not make sense to require that an applicant
do substantial calculations, some which are at cross
purposes (eg. slope). We therefore present in this memo
some calculations for varying conditions of slope and "n"
values, from which a "rule-of-thumb" design criterion is
selected.

Using the 6-month storm, "n" values of 0.30 and 0.40, slopes
between 1 and 5%, and two cross-sections, various widths of
the channel bottom were determined using Manning’s Equation.
The results are shown in Table A.6. Multiplying the channel
width times 200 feet gives the "treatment area".

From the above analysis we propose a design criterion of 500
square feet of swale area per acre of area draining to the
swale. For the rectangular cross-section, this area repre-
sents the length times the bottom width. For the trape-
zoidal cross-section, this area is the length times the
width of flow at the design storm using a 3:1 side slope.
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T~q~LE ~o~ STORI~WAT2R D~TA ON GENEI~L ~ UBE~,b

PARAMETER RESIDENTIAL COMMMERCZAL INDUSTRIAL FREEWAY

BOD 15 mg/l 75 ND ND

Oil/grease 0.8-13 mg/lc 8 - 31� 10-20 27-44

TSS 200 ug/1 340 128 185

Arsenic i0 ug/l ND 23 3

Cadmium 3 ug/1 5 5 0.6

Copper 41 ug/l 243 106 41

Lead 230 ug/l 381 247 862

Nickel 12 ug/1 ND ND ND

Zinc 123 ug/l 274 273 481

a. Mean value for several storms; ranges are mean values of
several storms. Concentrations of individual samples
commonly exceed means by half to one order of magnitude.
b. Data from Metro (1988) or Bellevue (1984} unless
otherwise noted.
c. From Snenstrom (1984}

TABLE A.2 EFFLUENT OR RECEIVING CRITERIA OR STANDARD8

FRESR~rATERa SALTWATER
~RO~    ~qUT¥ C~RON~C ~CUT~

BOD/SSb 30 mg/l and 85% removal for municipal plants

Oil/greaseb i0 mg/l average day; 15 mg/l daily maximum

Arsenic 48 ug/l 360~ 36 69

Cadmium 0.32 ug/l 1.40 9,3 43

Copper 3.0 ug/l 3.9 2.9 2.9

Lead 0.41 ug/l 10.5 5.6 140

Nickel 28 ug/l 542~ 8.3 75

Zinc 47 ug/1 84 86 95

aFor a water hardness of 20
bEffluent standards
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~OD ND ND ND NO ND 12-220 pH>10
Oil/grease 5.7 ~J/1 <5-11 ND <5-10 10-20b 8-31� <10d 24;1900 11-33

Arsenic <50 ug/1 120 <SO <2 <17 4
Cadmium 3 ug/1 33 17 13 87 160 13
Copse= 114 ug/l 6440 91 4 320 5690 632 20
Lead 30 ug/1 5880 130 80 200 4980 110-200 1240 560
Nickel 10 ug/1 SO 10 20 80 300 637
Zinc 200 uq/1 70 410 1640 880 : 5?80 190 2320 130 .
a. Grab samples unless othe~vLse Indicated; all date from DOE o= Nstro files unless notedb. Heen values fo= several sto~s, or ot lndLvidual stOOlS. Concentrations of lndLvidual

samples �oxuxonl¥ exceed means by half order of magnitude..
c. Sens~rom (1984), means of seven
do 8 ot 12 g:ab samples. O~her 4 ~ere 15~ 58, 1900, and 7900
e. £ffluent from oLl/uater separator
f, Emulsions for asphalt paving and roofing
g. Turbidity



STORM EVENT PRECZP N~M~ZR OT EVENTS OT LARGER STORM.~

1-month 0.65" 390 415" ~
6-month 1.30" 58 i01"

l-year 1.60n 31 55"

2-year 2.00 9 23"

aseaTac record 1950-1977

TRJ~LE A.5 BOIL INFILTRATION SYSTEMS - RELATIONSHIP
BOIL INFILTRATION RATE, POLLUTANT REMOVAL RAT~
AND INFILTRATION AREA (Zt2 per 10,000 Z~20Z
¢atchment aEea)

POLLUTANT REMOVAL ~ATB          BOIL INFILTRATION RATE
PRETREAT~ INFILTRATeD-TOTAL     4,,/HR      6,,/HOUR

56%a 50%b 78% I00 ft2 70 60

56% 75% 89% 200 140 120

56% 90% 96% 350 240 200

56% 95% 98% 500 360 300

aAssuming that on average 70% of the pollutants is in the
particulate fraction and that 80% of this fraction is
~emoved by the pretreatment unit.

The amount of stormwater infiltrated over the long-term
assumed equivalent to the amount of pollutants removed by
the soil.
CThe infiltration rate measured in the field at the time of
construction, taken to be four times the actual long-term
infiltration rate. The area shown represents the area
needed to accomodate the long-term infiltration rate.
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?ABL~ &.6 8Z]Z~G O~ ~ZO~Z~T~SR8&

BOTTOM

Rectan~lar 1% 2.94 ft 2.94
2% 2.08 2.08 416
5% 1.32 1,32 264

Trapezoid i% 1.96 3.96 792...
2% 1.09 3.09 618
5% 0.46 2.46 492

Rec~an~lar I% 3.93 3.93 786
2% 2.78 2.78 556
5% 1.76 1.76 352

Trapezoid 1% 2.94 4.94 988
2% 1.79 3.79 758
5% 0.77 2.77 554

~Ass~ing one acre of catc~ent and a design flow of 0.2
Using side slopes of 3:1 and a water depth of

Cusing a leng~ of 200 fee~
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Predicted Removal of Suspended Solids In a Wet Pond
as a Function of Runoff CofficlentI and Catchment Ratio

2.0

1.o          ~" ~’~"~’~~-// / ~.o

5~ 6~ ’ ’ 7~

Pe~en~ge Remov~

a. Runoff coeffidem - ~e fra~on of ~nf~l ~at
b. ’Fmm ~nton.
~ Cat~mentm~o is the ~tio of~e suffa~

to ~e suffa~ area of ~e de~lopment
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OIL FRACTIONS IN STORMWATER

size and volume disLribuLion

S~E

z 0.80
"T VOLUME

a40

:~ 0 40     80     120     160    200
~ 20 60 100 140 180
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VR, PRODUCT OF VELOCITY AND HYDFIAULIG RADIUS (feet21second)

o ]’]:OO~ ¯..1 The Relationship of Manning’s n wilh VR lot Vaxious Degrees o~
o Flow Rela~dance (A-El (from Uvingslon at al,. 1984, afler
~o U.S. Soil Con~vation Sen~ice. 19541.



CITY OF SEATTLELZTERATuI~BEST MANAGF.~ENTREvz~PRACTICES

Attached is a table that summarizes the literature found to
be both pertinent and available.     The information is
presented in a format that allows rapid identification of
key items in each article.

The first category, Pollutant L~adlng Data, notes three
types of data: total, soluble and particle size/settling
velocities.    Soluble data is of interest because of the
concern for the ability of several stormwater treatment
methods to remove this fraction of the pollutant. Particle
size and settling velocity data is important because it
allows a rational design of those treatment methods that
rely primarily on settling of particulates.

As there is relatively little stormwater data from specific
(for example, shopping center), the Land Use category makes
a distinction.

The third category, BMPs, identifies which BMPs are.
discussed or examined in the particular article.

The final category, Other, is a catch-all.

MOST SIGNIFICANT PUBLICATIONS

within the long list of publications there are a few that
are of most value to professionals involved with stormwater
quality control. The manual authored by Tom Schueler of the
Metropolitan Washington Council of Governments is the most
complete. The State of Florida has also produced a very
complete manual.    However, caution must be exercised in
using the design criteria from these manuals as they are for
climatic conditions which are considerable different than
western Washington. Other publications (Harrington, 1987;
USFHWA, 1986; Maryland, 1983; New Jersey, 1986) are either
precursors of Schueler’s manual or lift their criteria from
his manual.

The most complete and relevant data on stormwater quality
are found in Pitt (1984), Galvin (1982), and Prych (1986),
and o~her publications by the Municipality of Metro Seattle.
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Pollu~an~ Loading Data Land Use

Hanuals Total ~DissolvedI Part. Sz/Sett!ing Vel. Gen. [ Speci£

AG~, 1988. ~aste ~spo~l and Eros=on/~ment ~nttol
Methods’, ~tat=on of General ~nttaeto~s Wate~
Manual. 39

~nt~inment Fl~i~$. ~slgn ~ndb~k, ~r~d ~onment~l
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State of Georgia. 1979, ~-mte e~osio. ¢~ttol. M~agem~nt
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Controlling Toxic Pollution In Urban
Stormwater Runoff:

Options for Local Governments

WHAT IS URBAN RUNOFF?

Urban runoff consists of material deposited on land which is washed from urban surfaces by
storms or other sources of flowing water, through the flood control system, into creeks, lakes
and bays, and the ocean. Urban runoff contributes many pollutants to receiving waters. This
contamination includes bacteria and viruses, toxic heavy metals and organic compounds. Prior
to its discharge into receiving water, urban runoff is considered "nonpoint source pollution"
(sources that are diffuse and difficult to identify). "Point source" pollution is easily traced to a
specific discharge pipe such as a municipal sewage treatment plant.

WHERE DOES THE POLLUTION FROM URBAN RUNOFF ORIGINATE?

Sources of pollution in urban runoff include oil and grease, diesel emissions and leakage, car
exhaust, pesticides and fertilizers, urban bird and pet waste, street litter accumulation, road
surface abrasion by traffic, vehicle tire wear, sedimentation from construction, and the illegal
disposal of toxic wastes by businesses, industry and individuals.

HOW MUCH WATER POLLUTION IS ATi’RIBUTED TO URBAN RUNOFF?

In recent years evidence has accumulated indicating that in most urbanized areas stormwater
Is one of the most significant sources of water pollution. A recent study by the Aquatic
Habitat Institute indicates that urban runoff accounts for one-third of the PCBs and PAHs found
in the San Francisco Bay, in addition to one-sixth of the hydrocarbons, one-fourth of the
mercury and one-tenth of the lead. Nonpoint pollution expert Michael Stenstrom from UCLA
estimates that about 50% of the oil and grease pollutants in Southern California oceans and bays
comes from runoff.

WHO IS TAKING RESPONSIBILI’i’Y FOR CONTROLLING POLLUTION FROM RUNOFF?

The State of California has not yet developed a coherent management strategy for controlling
pollution from urban runoff.

Section 208 of the National Clean Water Act requires states to develop a statewide nonpoint
source assesment program describing the measures the state will take to address nonpoint
source pollution, however federal funding for this program has been eliminated. The State of
California has proceeded, without funding, and has developed a draft assessment plan and a
management plan.

This preliminary document has begun the process of determining the impact of nonpoint source
pollution on California’s receiving waters. Some regional water quality control boards have
gone further. The San Francisco Bay Area Regional Water Board is working with Santa Clara and
Alameda Counties to institute a planning program. The City of Los Angeles is currently
evaluating its runoff problem with a $3.3 million study of the relative contributions of
different land uses to nonpoint pollution.

1
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Section 405 of the Clean Water Act will require municipalities to acquire a NPDES (National U
Permit Discharge Elimination System) permit for stormwater discharges. The specific "r
requirements of these permits should be released by the EPA in February, 1989. In general,
cities and counties will be required to identi~ pollutants in the out/all and to list pollution
control measures. Measures to control illegal dumping will receive specific attention.

City and county public works departments will usually be the responsible agencies. Cities and
counties with combined sewer/storm runoff systems will not be affected. .. vi
Most steps toward cleaning up pollution from urban runoff will require local government p,~
action. Local governments can and should take responsibility today for leading the way ZIn addressing the control of pollution from urban runoff.

URBAN RUNOFF POLLUTION CONTROL OPTION~

Pollution control of urban runoff can be addressed either at the point of pollution generation or
at the point of pollution transport.

Intervention at the point of generation attempts to stop the introduction of the pollutant to the
storm drain system. Intervention at the point of transport is designed to "treat’, contain or
minimize the effluent after it has been introduced into the environment, mainly through
structural measures. To control the level of pollution in urban nJnoff, it is necessary to
control the transportation of sediments. Most toxic materials are hydro-phobic .- they
naturally seek out panicles in the flow (such as pebbles or grains of sand) and attach to the
surface of these solids. Thus, dealing with sedimentation is viewed as the principal strategy for
the structural control of urban runoff quality,

INTERVENTION AT THE POINT OF POLLUTION GENERATION

When it can be accomplished, it is obviously preferable to prevent the introduction of toxic
substances into urban runoff rather than to put a band-aid on the problem. The measures listed
below are preventive strategies. All are important steps to take and can be implemented alone
or in tandem with one another.

Automobile Tune-u=s

A significant portion of the hydrocarbons which occur in urban runoff can be traced to
incomplete combustion of automobile fuels or dripping oil pans. A well functioning smog
control device and regular automobile tune-ups can dramatically reduce auto pollutants. Local
governments should make their citizens aware of the importance of proper automobile
maintenance to the preservation of their rivers, oceans and bays.

Oil Recycllno~ Facilities

20 to 30% of waste lubricating oil disappears and is apparently improperly disposed of in
landfills or storm drains. Local governments should take steps to assure that oil recycling
centers are available to the citizens of the community and should promote their use by
community residents. In Ventura County, when a h~zardous waste generator agrees to serve as a
waste oil recycling collection site, the business’s local hazardous waste fees are reduced by
75%.

2
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Small Business Proqrams

Small businesses are the group most likely to improperly dispose of toxic waste. Local
governments have several options to encourage proper disposal:

o Spur development of small business cooperative waste recycling and disposal
ventures;

o Provide small business with educational programs; and

o Incorporate small businesses into existing regulatory programs: local
generator inspection programs and industrial wastewater permit programs,

(See Local Government Commission Guidebooks: Low Cost Ways to Promote Hazardous Waste
Minimization: A Resource Guide for Local Governments; and POTWs Can Hel_o Industry_ Redt, l~=t
Toxic Waste and Discharaes3

Waste Reduction Proa_rams

Once a specific site has been identified as a contributor to nonpoint pollution, e.g. a parking lot
or construction site, local government can develop educational, technical assistance or
regulatory programs to help identify and correct the particular practices that are leading to the
contamination.

Educational programs provide hazardous waste reduction information to the operators of the
problem site. Technical assistance programs provide in.depth, direct assistance through on-
site consultations. Regulatory programs promote reduction through additions to codes, licences,
permits and permit applications. (For a general understanding of these three program options,
see LGC guidel:x~oks: Low Cost Ways to Promote Hazardous Waste Minimization: A Resourc~
Guide for Local Governments; POTWs Can Held Industw Reduce Toxic Waste: and Dischar0e¢:
and Local Government Reaulatory_ ODtions for Reducina Hazardous Waste.)

Reducin_a Pesticide and Fertilizer Use

Reducing pesticide and fertilizer use at the source may be the only viable way to remove these
I:~llutants from urban runoff. Local governments should adopt Integrated Pest Management
programs for use on their own public grounds in addition to promoting their use to community
residents. (integrated Pest Management (IPM) is an agricultural strategy for reducing reliance
on synthetic pesticides and fertilizers. It is a systems approach that employs techniques such as
crop rotation, conservation tillage and natural insect predators to ward off crop pests and
prevent soil depletion.)

Institute Household Hazardous Waste Olsoosal Proa_rams

Household chemicals are among the most harmful to receiving waters: contributing foul odors,
killing aquatic ILfe, destroying visual aesthetics and making water unsuitable for swimming. All
local governments should provide their residents and small businesses with a safe method of
disposal of household hazardous wastes and consumer education regarding less toxic product
alternatives. The general public should be informed of the dangers of using the sewers or the
storm drains to dispose of household toxics, including hazards to the environment, food chain
etc.. (See Golden Empire Health Planning Center guidebooks available through the LOCal
Government Commission for assistance in establishing a household hazardous waste disposal
program: Altern3trves to Landf!ll~no Household ToxJcs; Household Hazardous Waste: Solvina
the DiSbOSal Dilemma; and Makino the Switch: Alternatives to Usin~ Toxic Chemicals in the
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Local Enforcement of Dis_oosal Waste Laws

Experts feel that illegal dumping is a major source of nonpoint pollution, thus more aggressive
enforcement of existing laws will prevent this source of contamination. Local enforcement
involves tracing the point at which the contaminant is introduced to the system and eliminating
the illegal activity. This could involve the creation of a toxlos str~e force. (See Local
Government Commission guidebook for information on the establishment of a toxios strike force:
Toxics Law Enforcement: Takino Local Action.)

Prevention of the Erosion of Construction Slte~

Newly excavated sites tend to contribute significant amounts of sediments and toxic materials to
the drainage system. Certain steps can be taken to minimize this process.,

o Minimization of stripped areas
o Slraw bale filters
o Temporary seeding and mulching of all stripped areas
o Conservation cultivation practices on steep slopes
o Traffic control on construction sites
o Berms and crushed stone on construction roads
o Temporary water diversion on steeply sloping sites and temporary chutes
o Temporary checkdams on all waterways draining more than one-half acre

of land under construction
o Entrapment of sediment from runoff prior to discharge from construction

sites
o Reduction of effective slope length in critical areas with benches or

terraces
o Establishment of protective vegetation on steep slopes

All San Francisco communities are recommended to have erosion control ordinances by the San
Francisco Bay Area Regional Water Board. For an example of an erosion control ordinance, see
Attachment B, Alameda County Ordinance 82-17. For an example of a watercourse protection
ordinance, see Attachment C, Alameda County Ordinance 82-18.

Intervention at the Point of Pollution Transpo~

The structural interventions listed below are but a few of the many possible strategies for
dealing with urban runoff. If we are to effectively deal with the problem, it is necessary to
conceive of the issue comprehensively. The following alternatives will work best if they are
implemented conjunctively, in addition to the preventive measures listed above.

Street sweeping is one of the most common means of controlling pollution from urban runoff.
Sweeping picks up the dust and dirt particles to which all sorts of pollutants adhere. Sediment
picked up includes contaminants such as heavy metals, oils and grease, floatables and salts.
Sweeping is less effective at capturing nutrients, bacteria, and pesticides and herbicides
because these adhere to the finest dust particles, which sweepers do not capture well.

Because it is the rain which is responsible for carrying street pollutants into waterways, the
most important times to sweep are prior to storms -- especially just before the first flush of
the rainy season and then frequently during the rainy months. Cleaning commercial and
industrial areas three times per week, just before and during the rainy season, is recommended.

Hew technologies using wet-sweeping methods have been found to be much more effective than
the traditional sweepers that often simply wash contaminants into storm drains. New sweepers
use non-toxic solvents to loosen panicles from street surfaces and vacuum them.

4
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Oi!-Water Separators

An oil-water separator is a tank or box which reduces turbulence. The oil being lighter than
the water, rises to the surface and is skimmed off.

R~moff from commercial properties and parking lots contains oil and grease concentrations
three times higher than runoff from residential areas, thus oil-water separators are most
useful placed in these locations.

Reduction in the Amount of Impervious Surfaces

A study by Michael Stenstrom and Associates determined that if the flow from parking and
commercial property could be controlled, oil and grease emissions into local receiving waters
would be reduced by over 50%. Planning greenbelts and reducing the amount of impervious
surface~ and replacing them with porous alternatives such as porous asphalt paving and precast
lattice concrete and bricks will allow for some of the runoff to percolate into the soil
underneath the paved surface. It is crucial that this strategy be employed only where there is
no danger of polluting groundwater supplies.

Detention /Retentlon Basins

Detention basins are ponds which hold back some of the runoff for delayed release to prevent
flooding. During this period much of the debris settles, thereby improving water quality.
Detention basins do not reduce the total volume of stormwater to the streams. Because dissolved
solids can percolate down to the water table, detention basins should not be used where there is
a danger of contaminating groundwater.

Retention basins operate on the same principal as the detention basins but are designed to retain
a portion of the runoff for evaporation or infiltration back into the ground. Retention basins
will not work in areas where clay and other impervious soils exist and should not be used In
areas where groundwater could be contaminated. Wet basins which maintain a permanent water
pool have been demonstrated by the National Urban Runoff Program, run by the EPA, to remove
90% of the particulates.

Catch Basins in Stormdraln O~enina~=

A catch basin is a box placed underneath a gutter which catches solids and allows liquid to flow
over the edge.

Used in the mouths of stormdrain openings, catch basins could act as the first point of sediment
settling for urban runoff. However, to be effective, catch basins must be cleaned periodically,
especially during the storm season.

The placement of vegetation on the sides of stormdrain channels has been demonstrated to
significantly reduce the amount of pollutants in stormwater. The velocity of the water is
slowed, which allows for sedimentation. Perk:~ic maintenance is required to remove
accumulated materials in order to prevent clogging and the release of accumulated contaminants
into the water of later storms.

Gravel and Smafl Stones in Stormdrains

Working with the principal that most toxios are hydro-phobic, gravel and small stones tend to
attract the chlorinated hydrocarbons and heavy metals suspended in the flow. The toxics
naturally adhere to the surface of these sol{ds in the flow. Periodic maintenance is required to
clean contaminants from the channels and to prevent clogging.

5
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V
Natural and Artificial Wetland~                                                              U

"r
As demonstrated by the San Dieqo Water Reclamation Agency and several Bay Area cities,
wetlands have been shown to significantly improve the water quality of urban runoff.
Sedimentation appe~.rs to be the primary method of water quality improvement in wetlands.
Heavy metals tend to be absorbed by the peat in wetlands as well as by the suspended particles.
Petroleum hydrocarbons may be evaporated, dissoNed in water or digested by bacteria.
Nutrients will be taken up by wetland plants. However the eventual effects of cumulative
sedimentation and concentration of contaminants on the wetland’s vegetation and wildlife are .
unknown.

2Treatnl~nt

Experience with storm drains that are combined with sewer systems has shown that large
storms can cause an overflow in the sewer system, causing severe health and management
problems. There are steps which might be taken to avoid this problem. Only the first few
hours of a storm, or a small storm (the period most damaging in terms of picking up toxics)
would be routed into the treatment system. Another alternative would be to divert the flow from
commercial and industrial areas to specifically designed p~’ima~7 treatment plants. Detention
ponds would hold the flow for later treatment.

One of the most promising new technologies for the treatment of urban runoff is the Coordinate
Chemical Bonding and Absorption (CCBA) process (Appendix C). The San Diego Water
Reclamation Agency has already demonstrated the capability of the process to remove toxlos and
organics from industrial, municipal and urban runoff waste. Since CCBA plants only cost one-
fourth of that of a conventional treatment plant and only take up a quarter of the space, it may
be possible to use the CCBA process to treat both sewage and urban runoff.

CRITERIA TO USE IN EVALUATING CONTROL OPTONS

OCriteria to use in judging the most desirable control options would Include the following:

o Addressing the largest pollutant contributors

o Reducing the most damaging pollutants

o Giving the biggest "bang for the buck"

o Choosing options that are relatively easy to Implement

o Keeping or restoring the beneficial uses of receiving waters

o Judging whether the control option simply transfers pollution from
one medium to another, or whether it actually reduces pollution at
the source.

No single control method provides the answer to reducing pollution from urban
runoff, no single technology offers a panacea. To control the pollution of our rivers,
bays and oceans, local elected officials must take a strong leadership position,
implementing many of the interventions listed above.

R0059792



V
0
L

LIST OF A’i-i’ACHMENTS 1
2

Attachment A Key Contacts

Attachment B Alameda County Erosion Control Ordinance

Attachment CAlameda County Watercourse Protection Ordinance

Attachment D Fact Sheet Reference$~

Chemical Bonding and Absorption
The San Diego Water Reclamation Agency
The Bellevue Storm and Surface Water Utility
Bibliography

Attachment E Helpful Publications for Controlling Urban Runot
(Order Form)

R0059793



V
ATTACHMENT A

O

KEY’ CONTACTS

Cliff Gladstein
Office of Assemblyman Tom Hayden
1337 Santa Monica Mall, Suite 313
Santa Monica, CA 90401

(213)    393-2717

Professor Michael Stenstrom
University of California at Los Angeles
4532 Boelter Hall
Los Angeles, CA 90024

(213) 825-1408

Tom Mumley
San Francisco Bay Regional Water Qualily Control Board
1111 Jackson Street, Room 6000
Oakland, CA 94607

(415)    464-1255

Judy Corbett, Executive Director
Tony Eulo, Toxics Policy Director’
Local Government Commission
909 12th Street, Suite 203
Sacramento, CA 95814

(916) 448-1198

Jim Gallop
US Environmental Protection Agency
401 M Street SW
Washington, DC 20460

(202) 475-9541

Peter MacLagan
San Diego County Water Authority
2750 4th Avenue
San Diego, CA 92103

(619)    297-3218

Allan Chartrand
Hart Crowser Inc,
1910 Fairview Avenue East
Seattle, WA 98102

(206) 324-9530
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ATTACHMENT

ORDINANCE NO. 82-17
AN ORDINANCE E~STABLISHING MINIMUM STANDARDS AND PROVIDING REGU-
LATIONS FOR GRADING, CONSTRUCTION AND MAINTENANCE OF LAND FILLS

AND EXCAVATION AND FOR CONTROL OF EROSION AND SEDIMENT
The Bo=’d o! 5uperv~ors ol AJame<~a County. State of CaHom~a, do o~ctam ~ follow=:

SECTK:)N I
CHAPTER 9 (Commenc+ng will", Sect]on 7-110~0) +s hereby adi~ed to 13tie 7 o! ~e ~inam:e Code of the

County o| Alameda to road as follows:
CHAPTER g

GRADING, EROSION AND SEDIMENT CONTROL
ARTICLE l. PURPOSE AND DEFINITIONS

Sec, 7-110,0 TItle Th~$ r-..,ha~ler sha~l be known ~ the Gradmg O~’dm~z~ce of Al,~’~eda County.
Sec, 7.11 O, t Puq~ol~, Th=s Chapter ~ enacts<l tot the guq:~o.= eol regulat=ng grading on p~Wate I~’ogerty

~thm the unmcoq~raled area ot AJameda Co~Jnty to safeguard kfe. lime, health, I~’ogerty ~d
wetfare; to =void poilut=o~ of watercourses with nutrients, seOmants, o~ other ea,’then materials generated
on or caused by surface runoff on or across the ~ermd area’, and tO ensure thal ~e intanded use of a graded
s~te =s consistent w~m the Alameda Counly General Plan. arty Sge¢=fic Plar~t adogted thereto and
Alamecla County C1"dmances mclu~mg the Zomng C~dinance.

Sec, 7. ! I0 2 Definitions: Unless l~e I~art=cular grov=.~on or the context cther,~se requk’es, wherever the
followmg terms are used =n th~s C~tau(er, ~ey shall t~ave ftse meaning ascnbed tO them ~ th~s section:

(a) AGRICULTURAL OPERATION ~s any land related act~vdy fo? the I~Jq~e of cultivating ot rais~’~
plants or animals or conservmg o~ prote<;lmg lands for such puq~ses when conducted on
agriculturally zoned lands and ~s no~ surface m~ng or borrOw I~t o~oera~m~s ~o~ wepatatwon
¢o~slruct~on or construct=on of any structure fo~ human ~.

’ (b) BEDROCK~sthesol=dund~slur.bedrockmplaceedherexl>o~edatlhegtoundsu4aceotbeneath
~ su~c=al depos;ts of loose roCk Gr Sod.

;. (c} BENCH ~s a relatwely level step excavaled m~o =k~;Nng naturll ground o~1 which ~r$¢1 fifi

,. (0) CIVIL ENGINEER Ls a professional engine~" r~=stered as a C~v,~ F.~nser by ~ State of
Cakforr,~a.

(e) COMPACTION is the re�tease of density of I s~l o+ roCk fill by m~latti¢~l meerts.
.- (f) CUT. ~ Excavation.

(g) DEPTH OF FILL is the vert+cal dimension f+o~ the exposed ~1~ ~,urface to the Odgmll ground
surface.

(h) DEPTH OF EXCAVATION (Cut) is the vert~al dimension from the exposed cut surface to ’bhe
ongmal gro~Jnd surface,

(i) DIRECTOR OF PUBLIC WORKS =s the Oi~’eclo~ ol Public Wod~ Of Alameda County, Ca~fomia,

(j) EMBANKMENT. Se~
(k) ENCROACHMENT PERMIT i= a whtlen ~ lutt~onzing ¢e~la~n work ,,~hin a pubic.*y

11) ENGINEERING GEOLOGIST is a teg~ste4"ed geologist cedi~ed Is an Engmeering Geologist by
I~e Stale o~ Ca~forn~a.

(m) ENGINEERING GEOLOGY ~$ the aDp~,cal=on of geologic knowledge in the investigation and
i+aluatto~ of naturally oCcurnng roOK and sod Io+ uSe m Ihe de.~gn of ovd works.

(n) EROSION =s the weanng away an¢l transgo~ng ot earffi mat~al as a tesull o+ the movement of
~nd, water ot ice+

(o) EXCAVATION (Cut) =s the removal of r~aturally occumng earth matenaJs by m~.P, ani,:al means,
ar~l mcludes the con~t~ons resultmg ~ereh’om.

(p) EXISTING GRAOE ~s the elevation of the ground surface at a g=van pont prior to excavat=ng or

tell EXPANSIVE SOIL =s any ,s~d whmh exh+l~ts sRr, ficanl e~pan~ve Wo~es as determm~:l by a
Geotechn~.al Er+g=neet or the D~rec~or of Pubkc

(r) FILL (EmOa~kment) ~$ the depos=t Of sod, tocX o~ other maten<lls gla<:ed I~ man Iz~ in,Juries the

(S) FINISH GRADE ~s the final gr~+e of the site a~te~ excavat,ng or filling whic~ conforms to the
approved 5nal g~achng plan. The fin~s~ grade ~$ also the grade at the tog of a paved surface.

(t) GEOLOGIC HAZARD ~s any cond=t~on m naturally occurnng ea~lh materials wh~c~ may e~aanger
ate, heath or grooedy Geo!og~c t~azards ~nclude. I~ut are not ~m=led to: ~autLs; ernst=rig o? polent~al
la, n(3sttce$, m~.sk~es or rock tails, weaK. expans,ve or creel~=ng so=l: subs~clence: earthquake
EDuced shak=ng, ground movement ground fat~u=’e or ttq~efact+~: and setche or tsunami
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Sac. 7-112.6 Time Limits:
(a) The perm~t~ee s~d perfo~,’.’~ and camp;eta a, the wo~ re<~ired by the permtt wd~in time ~m;ts

spec~6ed ~n the permit. If the work cannot be ¢oml:~eted w~thln the selected t~me. a request for an
exlens~on el t)me se~n(j to~ the reasons/or the requested exlens)on s~all be presented ~n writ ~-,g
to the Dtreclor of P~Jbbc Worn no ~ater than 30 days ~ 1o the ex~ratz~’~ of the petrn~L
Detector of Pubic Wod~ may grzn! a~bonld !~’ne fo~ the ~
If all the perm~ week required ~s not completed wdt~n the brae trait soeczfied in Subsection
above, no fuhrer gra~ng $~ail pe done w~thout renewmg the permit. A wngen request for renewal
shait 0e sui~’nrfled to the O~reclor of Pubtic Works who may requ,’e a new apt:)licatx~q at~ fees
dependirx3 on the ~me between ~e exl~rat~on date and ~ renewal requesf, rewsions in County
regulations, or c~anged cfrcumstances m the ~mme~ate area Ally rewsed plan ~ail be submitted
to ~e O~rectot of Pui:)kC Works for rewew, and any costS thereof s~a~! be at t~ a~licant’s
expense.

See. 7.112,7 Validity: The ~ssuanoe of a parred or apCxovll of plans and spect~ations shall not I:~
construed as an approval Of any ~ola(,on of ~e prOws,arts of if’us Chapter or of any OthM ~oglic,lt~a
ordinances, rules Or regulat=ons: and shall not pcevent the O~rectO¢ of P~k¢ Wades from therea~er requlnng
the correction of errors ~n sazd plans ane spec~ficat=ons or from prevent=ng work betng �~rHed on therlunde~
in violation of th~$ ChaDter, or any other ,~ophcab~e law, ordinance, rule of

Sac. 7oi 128 AppealS: Appeals from dec~szons pursuer’4 tO th~S Chapter still! be made to ~e Board
Supervisors in wmlng segmg forth the specific grounds thereao w~glm 15 �~endat days from the da~e of such

ARTICLE 4, PLANS AND SPECIFICATIONS
Sac. 7-1130 Application-- Plans: Two or more complete s~ts of plans, is determmed by the

Pubi� WorkS, ~ncJuding Out not kmzzed to prot~las, cross secbo~s, ~:x:~raptt~� maps and s~oeclflcations sr, all
be submdted to ~e ~)~recfor of Pubhc Works wdh eac~ ar.,0kcat~on fo~" a gra(~ng permit, or when Oiherwse
reciu~red ~y the ~rector of PuDhc WorXs for enforcement of any I>rOWS~on of this Cha~fer. At Ule time of
Ippkcat~on, the dial;cant may i:)rov~e prebm~nary grading p~ans. Pnor to the ~ssuence of a gra~ng perm,t
the apphcant must furn,~sh hnal gradmg plans. Prekmln.~nf gradir~ plans w~th al~.OrognaZe chen~es
e(:~lbons IIl~reto may be accepted as final gra@ng plans. W~en ~e final grating plans and oihM required
documents have been a~proved, a gra~ng permit wdl be issued by I~e Oire~o~ of Pubic Works, The work
shaft be done ~n str~c~ compiance w~th the a~oroved plans and spe~flcaPons wP~ch shall not be changed or
I~ered exce~ in ate’offence with the provzs~o~S of t~s a~lK~e.

Sac. 7-113.1 Preliminary Grading Plans: Pm~m~ary grading p~lns provide fo~ rev~w and deten~inl-
lion of grading parred requirements pnor to ll:~rOvil of final plans and ~ssuanoe of a gradmg parma1. Preczse
design at thzs stagw ~s not rer;u~red. The plans snail 0e clear/y and legd~y drawn and entitled "Prelim~n=,ry
GraOng Plans," s~a~4 c~ta~n a statemenf of the purpose of me proC~sed grading, and ~ ir~’ude the
follow~ng, unless w~uved by me 0vector of Pubbc WoW.z:

(a) On a map of approf~nate scale. ~ not smaller tha, n 1" ¯ 100":
) A pl~ entitled "P~ekmmaty Grading P~n" ~ the n~ne ~KI s~natum of pr~p~er and date

of preparation.
(2) A v~m~ sketch (not a map scale) indica!ing the Iocat~o~ of the ~e relativ~ to ~he p~cigal

roads, lakes and watercourses in the
(3) A s~te p)an m~cal~ng the s~!e of the wo~ and any proposed dwsicns of land.
(4) The complete she IxxJndanes and tocatzons of any easements and r~htS.of-way traversing¯

and adjacent to the prope~, al:~roonately labeled and c~mens~one<L
(.5) The focal)on o# all exzshng and proposed roads, bu~k:~ngs, we)Is, ~pelines, watercourses.

other structures, tacPtzee and features o! Ihe s~te. at~ the k~abon of air improvementS on
adjacent land wzthzn 50 feet of the prol:)osed wO~

(6) Locat~o~ and nature of )~’~own o~ suspected Sod m geologk: hazard
(7) Contour ~nes el the ex~sl;ng terram and prol:x:~sed approx.’hate finished grade a~ intervals not

greater man bye lest, showmg el| to~o:~ral=h~¢ features and dramage pallerns t~roughout the
area where ~’oposed graOmg ~s to occur. The con!our knes S~a~I be extended to a mm~mum of
50 feet Ceyond the dIrected area, and funher ~f needed to define intercepted drainage, and
shall be extended a mm~mum of 100 feel oulszde of any future road n~hLS Of way.

(8) Approx~ma(e location of cut and fill ames and Ihe lames Of gra~ng re,. all the prof~osed gra~ng
work, ~nc~udlng Ixxrow and stock~le areas, A wrmen oescr~pl~on of offsde Ideations of.said
areas w~l! suffice

(9) Location, w,o~h, ~recI~on of flow and approx~male k:~ahon of to~OS and foes of banks of any
watercourses.
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(10) A~l:rox~mate bour~danes of ~ny areas w~th ~ histo~ ol ~.
(I 1) Pr~s~ ~ro~ons f~ storm drainage c~V~

fac=~t~es Or S~tm ~nk =s~sal fie~s m ~e v~=n~ of ~ ~.
(12) A c~ce=uat glan f~ eros~ a~ s~menl

pro~ gra=ng Th=s r~u=remen~ may ~
hav=ng ~ s~s greater ~ five percent unle.

" (13) N~ arr~ ~d scale.
(14) Ge~ral ~at~ and charact~ of vege~=~ ~v~g

= t~nk =ameter o~ ~e~e ~es or ~e. measur~
ground level, w,t~,n t~ area to be ~slu~
in~te ~h ~ees are pro~s~ to remain

(b) Typmal ~oss s~t=~s (nol less t~ ~) of all

(0) The est,maled sta~ a~ ~mplel~ dat~ ~
(e) Such supplemental informat,on as requir~ for pr~essi~

¯ e ap~;=¢a~ as r~u,red by Ihe D~re~or ol P~� W~.
S~. 7-113.2 Final Grading Plans = Engineer Required: Final
prepar~ a~ s,gned ~y a C~,I Eng,neer. except as ot~e~=se
The gl~s s~all =ncl~e the ~ollowmg. =n a~=t~ to all r~ui~em~ts
wa=ved ~ t~e O,r~tor of P~¢ W~.

(a) A t=tle hick. Plans ~all ~ em, tl~ "Gta~ PI~"
=~ t~e name of the eng~ne~ ~ fi~ ~y w~m

(b) A~rate confer tnes at inte~als ~ greater ~
drainage panems ~ t~e c~figutatJ~ of t~ gr~
m~ esta~shed ~ s~tl.

(~) Cross s~bons, ~r~tes. elevate, ~m~s
dat~

(el ~stm~on detads for r~ds. watercourses. ~.
walls, cn~mg, ~ams. ~d ot~et imwov~ents ex~t~
~p~n=~ ~i~lat~s a~ m~s M r~u~.
~mplete c~st~n s~fi~.

suppling cal~lat~s f~ teresa~ and ~N
when re.=red ~ t~l ~t~tot ~ Pubic W~.

(h) A l~ds~mg ~. when t~u~ed by the ~r~
c~trol planting, ~t s~ planti~s, re~m~ of
bon

(i) ~ esl=mlte of ~ ~tities M excavati~ I~

(1) ~me~ent M ~.
(2) St~ a~ fi~ ~ t~ gr~.
(3) ~e~ of dr=n~e f~.
(4) ~m~let=~ of ~ in ~y
(5) Comple~=~ of ~os=on ~d seOment �~V~
(6) ~malet=~ of hy0romulc~=ng a~ oth~ land~.

s~ment c~lr~ fac=l=t=es may ~
(I) Item~z~ c~t e==mated of ~e pr~s~ gta~
(m) ~her =nf~t~ ~ may ~ r~u=r~ by ~e O~r~ of ~ W~.
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Sec. 7.114 8 Special Inspection:
(a) The Ottecto~ ot Pubk¢ Wo~ m=y r~re t~ ~ ~ ~ = ~v=te G~t~hn~=l E~

to ~orm c~t=n~us ms~mn ~. ~ u~ c~ of ~e w~ to provide I
s=~e~nt acknowl~mg thai he has =~ed the ~ ~ ~t m h=s profess~al ju~ment

s~all make ~=s o~ c~trac~al ~m~ements f~ ~h ~es ~ ~ resins=hie f~ pavment
all ~sts. ~t=~us msp~t=~ by a G~t E~ ~all i~ude ~ ~ ~ Imle~ to
fol~ s=tuat~:
(1) ~n~ the gre~rat~on of a ate f~ ~e pin.meN ~ fi~ w~ exce~ five f~t i~e~h

sl~es which exceed ten percenl ~d dur=~ the ~ ~ Su~ fillS: ~wever, f~ vehi~l~
pathways, fill p~acement shall be c~t=nu~siy ~ns~1~ ~ fills e~c~d t~ feet in he~t.

(2) Ounng the pre~ar a~on of a s~te for t~e ~ac~n~ ~ ~y fl~ ~ dutmg ~e ~emenl of ~h flll
w~l~ is =nlended t0 Super a~ ~;~ ~

(3) Dun~ the =nstalta~ of ~b~dace dram@ f~.
(4) S~h olher ~ns~ct~s as may ~ r~red W ~e ~ ~ Pu~ W~S.

(b) Re~s file~ ~y the p~vate G~tec~al E~i~r r@r~ ~i~ ins~ ~a, state
wnt=ng t~at from has personal kno~edge t~e w~ ~ dun~ the pond ~vered

(c) The use ot a pr=vate G~tec~mcal Engineer t~ insets ~a~ ~t preOude the Director ~
Works from ~0uct=ng mspect=~s using has ~ Ota~ au~zeO msp~to~ ~ may ~ n~essa~.

S~. 7. t 14.9 Non.Compliance Notification by Private ~ot~hnlcal Engine: ~e ~tm=~ee
cause Ihe work to ~e ~one m accot0~ce wdh t~e a~DroveO g~s. ff dun~ ~e ~me of const~
~vate Geot~at E~neer ~nOs t~=t the wo~ ts not ~ ~e ~t~t~ in I~r~s~e ~ ~O
a~gr~ gl~s and s~c=fic=~s, ~e ~all ~me~ately ~t=~ ~e ~ =n c~ge of ~e ~ ~
D=~ of Pubkc Works of ~e ~n~nf~m=~ ~d ~ Carrie ~a~tes to be ~. ~en ~a~es

W~ for
S~. 7-114.10 PetiOle Progess Re~s by Private ~~1 Engine: Pen~�

re~ s~a, ~e ren~ere~ ~y t~e p~vate G~tec~n~ E~r as ~u~ ~ ~e 0tf~t~ of P~¢
mclud=~, ~I nol lain=ted to. la~ralo~ tests, sl~ st~, ~t of ~l~s. rellm~
0tai~ge, ut=~t~es an0 any sp~l permit 0t plan

~ s~ofie0 calendar 0ares and at ~mmencemenl and compl~ ~ ma~ key grating and eros~
s~ment c~ltol opeta~ons. The ~ates of operal~ up~ ~ s~ re~ ~l t~ited ~
c~te~ s~all be as tequ=red by t~e D~r~tor of Pubi� Works ~ ~ ~

S~. 7-I 14.12 Submit "As-Built" Plan: Perigee shall ~ ~ the O~ of Pubic W~
"~-Bu=lt" gradi~ plan following c~plet=on of gra~

Sec. 7-114.13 Pe~o~ance of Wo~ -- I nl~ctlon: The ~r~ ~ Pu~c Wo~ may i~ aW
d~e gursuant to a germd under th~s C~aptet, No ~rm=~ee ~ be d~m~ ~ have �omp~ed ~
Chapter un[d a final respect=on of ~e w~ has been ma~e ~ ~ ~ of Pu~c Wo~s ~ he h~
c~ =n wntmg that the work has been com~teO in a~ord~ ~th =, r~u=rem~ts a~
¯ e pe~=t, ~e germ~ee snail g~de ad~ate access to the sate f~ i~[~ by the ~o~ ~
W~ ~ur=ng t~e ~ormance of a~ ~r~ and f~ a mm~mum ~ ~ ~e year after acce~an~
~r~ of Pu~k¢ Wo~s of all ~mpr~e~s ~r~ant to Su~ 7-116.~b) and 7-116.~c)

S~. 7-1114.14 O~ R~nll~lltles of Plfml~: ~e ~ ~ ~ be res@=~le f~

(el Prot~tl~ of Ufllitl~. ~e p~i~ ~atl ~ re~ ~ ~e prev~tion of dama~ to
~bkc uubt=es or

(b) Proration of Adjacent Prope~. ~e ~r~ ~ ~ ~ ~e g~ng is res~si~e f~
prevent:~ of 0~age to a~j~enl pr~edy, NO pe~ ~ ex~vate on I~ su~c:en~ ¢~
¯ e pro~ I=ne to e~r any adj=nmg pu~l=¢ s~L ~ewalk, a~ey ~ olhet pubic or
pr~e~, wtt~out su~t~ an~ ~tmg suc~ prOpe~ ~ d~=ge whtc~ m~t re~R.

(c) A~=nce Notice. The perm=~ee ~=1 nol~ the D=r~f~ 0f Publ,� W~S at least 24 ~u~ M~t
the sta~ of w~.
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ATTACHMENT

ORDINANCE NO. 82-18
AN ORDINANCE ESTABLISHING REQUIREMENTS

FOR PROTECTION OF WATERCOURSES
The Boaro of Superwsors of Alameaa County, State of Ca~for~a, do ordain as

SECTION I
CHAPTER 10 ( Commencing w~th Section 7-200.0) =s h~eby added to Title 7 o/~e Ordinance Code of th~

County of Named¯ Io read as follows:
CHAPTER 10

WATERCOURSE PROTECTION
ARTICLE 1. GENERAL PROVISIONS

~. 7-200.0 Title: This Chapt~’ st~alI be kno~ as ~/~ Watercourse Protecl~on Of~inan¢~ of A~me~t
County,

Sac. 7-200 1 Purpose: Th~s Chapter ~s enacted to safegu~’d and prese~’ve war.courses, protect lives
and propen’y, prevent damage due to flou0mo. I:xotect dr¯snag¯ fac~kt~es. COt~trol Iros~on lnd segmenta-
tion. restnct d~scharge of polluted mat¯nets and enhanc~ rweat~sl end ben¯tiDal uses of watercourses.

Sac, 7.200 2 Definitions: Unless the Context clewty requ,’es a ddferect mean~n<j, the meat, rigs g~ven for
the following woras and phrases shall app./when sa~l words ~ pNases ~’a used in this

(a) AGRICULTURAL OPERATION means any ~ relaled act~wty for ~e l~ur~ose of cultivatir~g
re,sang plants or animals or conserving or protecttr~ lands fi:x sixth pur~>oses whef~ conducted on
lgnCUllurally zoned lands, and ~s not sumac¯ mm~ng or tx~row pit operations nor pregeration

¯ conslruct~on or constnJCt~on of any struc/ure Ior human occugancy.
(b) BANK means any embankment. ~ke. levee, well or simdar feature of natural or man.made or~g~n

which adlo~ns or pal a~lels any watercourse and wh~ has as ¯ luncbon the confinemenl of tl~e water
of sad watercourse.

(c) BOARD means the Board of Sup¯tweets o! Named¯, Co~.
(d) CITY means an incorporated ¢=ty m Name~t~ Cotm(y.
re) DEVELOPMENT means any act of filknQ, depositing, excavating o,emoving any natural mat¯haL ot

construct=ng, reconstructing or enlatg=ng any st.’ucture, wh~h requires a permit issued by
Oirector of Public WOr~.

If) DIRECTOR OF PUBLIC WORKS means the Oitactor of Pu~¢ Wod~ of Named¯ Co~jnl.y. Califor.
nia. acl~ng e~t~er ch~eclly or through his authorized

’-’(g) DISTRICT means the .~ame~a County Roo~ Contro~ and Water C~ns~tion
(1~) FLOODWAY means the channel of a watercourse and ¯all¯cent land ~’eas ~et musl be reserved in

order to convey flood flows as ~eterm~ned by the erector of Public Works. Where sho~ ~ a Rood
Boundary and Floodway Map of the Fe~:~’al Insurance Admm=strat~on. "Rooo~ay" means such ¯
des=gnat=on on sa~d

(i) MAINTENANCE means the desdtie~j, pnJn=ng or r~mo~al of ve.getat~. ~e remove of trash and
debris, the removal of algae, water treatment, mosqu=to abatement activities, repeat, or any
wo~ requ=red to ma=ntazn conveyance or storage capacit~ of watercourses Or purity and quality O!
water, or to safeguard i~ubac health.

(j) PERMIT means a pe~m=t =ssued by the Director of Pu~� Wod~ I~.uant to the provL~ions of
Chel:xer.

(k) PERMITTEE m~ans any De~so~ granted ¯ permit und~ t~e provisions of this C~apt~.

(I) PERSON means any in~w’~Jal or group of indivm~l~, finn. �oq:~rat~on o~ p~blic agency.
(m) PUBLIC AGENCY means any FeDeral. Stale. regior~l or ~ govan~ment ent~t~ or I~.y

In) SETBACK means ¯ distance adjacent to an eden ct~.nnel watercoume within ~ich development
shell be Controlled. Setbac~ kin=Is are defined =n ~ S.

(o) STRUCTURE means any wo~ks or �onl~ruct~s of any kind. inc/u~ing those of eMth or rock.
permanent or temporary, and ~nclu~n9 fences, pole~, t~.k~ngs, p.I.~S. ~lets. levees, t~de gates.
sl~llways, drop structures and s~m=lat taol=tJeS.

(p) WATERCOURSE means any co~’~ud or ap~:u~tenant strocture or any natucal or man-made
througll wh~t~ water flows COntinuOusly ~ |rite"mill entry ~n ¯ ~efin~te ~lf~-t~ and Co~Jrs8 Or which iS
used for the ho~=ng, delay or storage of water. Natural ct~annels s.’~a/I generally be 5m~ted to those
des=gnated Dya soled hne ~’ clash and three dots as ~ow~ ~n blue o~ the most recent U¯ S.
Survey 75 minute senes of topO~Jrapr~c mal:)s. At the ~scte~’~ of ~e O~t~ of Pubic Wo~s.
~efin=t~n ot natural ~annei may be hm=t~ to t~se ~e~ ~m~ ~ wmt~ ~e~ of 50 ~es or
more. and th~s Oofinm~ wdl ~ com~n~ us~ =n t~ aO~n~stra,~ el ~ls ~apter except for t~se

natural c~annel w~th a watersbe~ area s~ller t~n ~ aoes ~ ~der ~0 ~ev~t a ~n~l~ wh~c,

USe Or se~eab~l~ty el sol¯cent pro~. public way or Drainage c~anneL or c~ ¯aversely
the water quality of any water b~y or wa~er~u~e were I~ deh~t=~ ~l e~enO~ to a
natural channel wdh a watershed ate¯ below 50 acres.
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Se¢, 7.200 3 Jurisdiction: T~s Chapter shall alX)ly to Ihe unincorporated a~ea of N~a
S~, 7.2~ 4 Responsibility of DIr~tor of Public W~=: It s~= ~ ~ res~ ~

Pubhc Works Io enforce the prov=s=ons of t~s ~a~t~ ~ he =s h~ ~ aut~
S~. 7-2~ 5 ~ner’s and Tenant’s Rel~nllbillW: Eve~ ~ ~ p~ ~h

waterc~tse ~sses, or sa~0 ~r~’s lessee or ten~t, ~al ke~ a~ ~m ~t p~ ~ ~e wate~e
~n sa=d ornery reasona~y fr~ of tra~, ~e~s, e=ce~ve ~ta~ ~ ot~ ~t~ w~
~lute, �ont~=naze or s=on=fi~tly ret~ t~e flow of wat~ ~r~ ~e w=te~me; ~a= ~mtam ~t~
pnvately o~e~ st~ctures w~t~zn ot adlaCent to a ~te~me, ~ ~t $~ =~es ~
~r~ to the use, function or phys~l mte~n~ of t~e wzter~e; ~ ~alt ~ f~ove
v~elal~ ~yon0 t~at actually necessa~ f~ ~ mamte~e ~ =~ ~=ntena~e ~
7.201.10 (c) he~mn, not rem~e sa=O v~etatt~ m ~ a m~r ~ ~ ~ease ~e ~r~ of
waterc~rse ~ eros=~.

~c. 7.2~ 6 Not Retroactive: Th=s Chapter shall be ~ in ~atmn ~. ~e ~d~
Chapter s~all not a~ly to extshng �onstmct~ f~ which all ~ev~ n~a~ ~ ~e ~.
Sa=d prov=s]ons ~a~l al~ ~t apply to a gtol~ ~ deve~l ~ y~ ~t~ ~
appr~nale ~rm~t ~as ~een o~tame0 and sa~0 ~rmzt ~ a date ~ ~ eff~l~ date ~

S~. 7-2~.7 Administration: Th=s C~a~ter s~ag be adm=n=ster~ ~ ~e~ ~ ~
ARTICLE 2. PERMIT P~CEDURES

S~. 7.201,0 Requirements: No ~rson s,ag ¢~m~t ~ cause to ~ ~ ~y ~ ~ f~
unless a wngen ~erm=t ~as hrst ~en obtained fr~ ~e ~ec~ ~ ~ W~:

(a) D~scharge into or conner any pipe or chapel to a
(b) Mod=~ t~e natural flow of water m a water--e:
(c) Car~ out development t~thzn 8 setback, zs defin~ ~ ~ ~
(0) De.set ~n, plant ;n, or remove any ~terz=l fr~ = wat~ ~ ds ~S.

r~u=re0 for n~essa~ maintenance;
(e) C~struct, =~er, e~arge, ~n~t to, cha~e. ~ t~e a~ ~ ~ a ~t~;
(f) Place any I~se or u~soli~ated mate~l a~ ~ si~ ~ ~ ~ = ~t~

th~s,~e as to cause a dwe~zon Of the ~w, ~ to ~ a ~k~ ~ ~ ~
away by storm waters passzng t~g~ said

Sec. 7-201,1 Restrictions: ~e ~ntent of t~s Cha~e~ is tO saf~u~ wale~r~s. A ~
granz~ w~ere, m the op~m~ of ~e O~r~or ~ Pubhc W~, = ~ a~ in ~
watercourse could resu~ in d=sposal ~ ae~s~ ~ ~. ~, ~$. ~. ~ ~
h~mful to sa=~ walercou~e.

Sec, 7-201,2 District Ordln=nce In Eff~t: No~ ~=~ h~ ~= ~ =~ ~ ~, ~d
preempt requ=remenfs of D~stt~ct Oramance NO. ~ (~z ~ ~e ~ ~1 N.S).
Ordnance =ncludes perm=t r~zrements for a=zvzbes =n ~=-o~ ~f-way ~ f~.

S~, 7-201,3 Other Permits: Not~=ng C~ta=~ h~em ~a= m ~ ~ su~r~e, ~ ~ ~m~
r~u~rements of ol~er govemmen~l agenc,es. =n¢lu~ng f~eral, state, ~ ~al @~. ~ t@t~

requ=remenfs of a~t~er agency, If, =n ~e ~n=on of the 0~ of Pu~ Wo~s, ~e r~u~e~ls
C~apter wztt be subszantza~ty met by c~n~ttons prescn~d ~ a ~ gr~t~ ~ ~M
Ozre=or of Pu~c Wo~s may waive the germzt r~uire~= ~ ~s ~. ~ ~z~, ~v~.
r~u~rements of th=s Chapter, t~ardle~ of ~eth~ such v~ati~ ~y ~ ~uw~ ~
a~t~er permzl, may be sublet to enforcem~t pr~Our~ ~ ~tms We~ ~ ~= ~.

~c, 7-201.4 Permit Appll~tlon=: Perm=t a~b~b~s ~11 ~ ~ m~ ~e Oir~ ~ W~
f~s fum~she~ by h=s office. A s~edule of f~s anO ¢~ts ~ a zst ~ r~em~ts ~ i~
~ fum~s~ ea~ a~k~nt. The Ozr~t~ ~ Pubic W~s may r~e ~ ~t~l
c~s=derS ~e~a~ to esta~ish t~e ~dent=~ of ~e a~nf, ~ ~ of ~e ~l~
c~cern=n9 t~e pro~se~ prole~, a bmetable of gr~os~ ac~zes, exzst=~ ~e c~s, ~

Of all r~u=r~ ~nf~at~ a~ pa~t of f~t

(I) In ~ssu~ng a ~rmzt, t~e ~r~tor ol Pub~ W~s ~y ~e~ ~s rea~ ~
~f~uar~ t~e aff~t~ waletc~r~ pu~t to pr~s~ of ~ ~ptM.
~a ~nO=hons =s ~me~ a vmlatmn ~ ~S C~.

(b) A perm~ ~y be ~ued for any te~aDle te~ a~ ~y ~ r~ =f ~ ~use
~own A wn~en r~uest f~ renewal shall 6e su~m=~e~ to the ~ of Pu~� W~=
r~u=re a new a~cat=on and requ=re~ f~s, ~ns~d~=~ ~e t~e ~n ~ e~mt~ date

area of the szte Any rev=seO ~lan ~aif ~e su~ed to the O=r~ ~ P~hc W~S f~ r~ew,
any costs thereof shall be at the a~k~nt’s ex~nse.

(c) Ifapro~s~a~zv=~ulds~gn=hcantlyaff~l~e~lcharactenst~ofawate~m~ther
jurzsO=cb~ suc~ as an un~ncor~rateO c=ty or an ad~n=ng ~un~, ~ ~ resu~ ~n
de~s~tion of a fore,on mater=al =n a watercourse upstream fr~ s~ lunsO=ct~. ~at

R0059810



V
0
L

R0059811



R0059812



ARTICLE 5. SETBACKS
Se¢ 7.204.0 R~qulrementl:
(a) Setbacks are hereby estal~ished adjacerA Io ~ ~el water~u~

(~) T~e pu~se of setbacks is ~ ~f~d wat~c~ ~ ~ev~t~g ~t~ t~t ~ ~t~te
s~n~ficantly to finding, eros~ ~ ~mentatzon. w~ i~i~ a~m f~ water~e mmnt~
nan,. or wo~ 0es~roy n~anan are~ ~ mh~t ~he~r res~orat~. A~ng~.
~e permuted w~mm setbacks, excegt u ~e~se pr~

(�) In ce~a~n s~at~ons, where. ~ ~e ~ of ~e O~r~ of Pu~c W~. ~
i~terest to ~rm~ hmde~ ~eveio~t ~th~n a se~k. the O~t~ of Pu~� W~s may
~rm~t Jot sa~O developmen~ prowO~ that t~e a~ve sp~e~ pu~ose ~td Oo ~t~sfled. I~ s~h
~ses, t~e ~erm~t a~hcan~ shall sued suff~clent~ detad~ pl~s ~ ~s,
i~d~al matenal r~u~red by the ~r~or of Pubic Wo~s. to de--trill ~at
~evelopmeni adjacent to an o~n ~el waterc~ ~ ~el said

(d) In a, cases where deve~pment ad~ac~t 1o an op~ ~nnel zs ~rmz~ld ~in
owner of t~e deve!~e~ ~rope~y shall lssume all re~ty ~ ~y ~amzge ~it~v¢ ~ his

(e) NO Oevelo~ment shall ~ permdted within l setoack where it w~ ~ ~
any a~hca~e Co~n~, D~stnct ~ C~y ~na~e. r~la~, ~r~Sve ~ ~.

(f) Setbacks shall be l~at~ ~tside of
(g) T~e u,rector of Public W~S ~aB mak~ the detetmi~l~ aS to set~ i~

~eve~ment ~tbln a

SECTION A -- TYPICAL WHERE I~YE~ STORM FLOW IS CO~NNEO ~HIN BANKS OF
E~STING WATERCOU~E

.



V
0
L

(a) Slol:~ o! bank shall be 2 honzonlallo I ve~.al ~ fla~1~, as (~e(erm,’~:lby ~ of ~�
SECTION B -- TYPICAL WHERE EXIS~NG CHANNEL ~ SUFFICIE~Y ~RGE TO ALL~

SIDE ENCROAGHME~

2

(hi S~es of c~nne~ ~a, ~ st~ra~ staNe. ~ ~s are ~ e~. ~y ~ ~ve a ~m
2 horzzontal to 1 ve~l..

SECTION C -- TYPICAL FOR A FLeD PLAIN WHERE ~E WATERCOURSE MU~ BE E~
~RGED TO PERMIT DEVELOPME~

NOTES:

Retroactive) ~ly.
~ECTION II

Th~s Ordinance shall take eff~t and be in f~ce ~ (30) da~ fr~ ~d a~er t~ date of ds ~ge
before ~he ex~rat~ of fi~een (15) da~ aRet as ~s~ge d ~a, ~ ~i~ ~ ~th t~ n~
members vot~ for or agamsl t,e ~me m T~ Inl~.Cay ~e~. a n~ pu~i~ed ~ ~ ~d
~unty of Name~.

A~o~ted by Ihe ~td of Su~ ~ ~ ~nty of N~ S~te of ~f~a. ~ MM~ 16. i
AYES, Su~ C~r, ~, Sanl~ ~d ~n ~ -- 4.
NOES: N~e.
EXCUSED: S~r G~ -- I.

~SEPH P. ~RT.

~un~ ~ N~, Stale of
A~EST: ~LLIAM MEHRWEIN,

~n~ ~ Name. Sla~e of Cakf~
By: ~LLIAM MEH~EIN.
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O
COORDINATE e CE~ENICAL BONDING AND ADSORPTION                                                             L

Coordinate, Chemical Bonding and Adsorption (CCBA) is an
innovative new process which has been developed by the San Diego
Water Reclamation Agency for the treatment and reclamation of
industrial wastewater, municipal wastewater, and hazardous waste.
The process produces water which is clean enough for unrestricted
recreational use, and converts the residual sludge from the
treatment process into a valuable and useful lightweight ceramic
aggregate. Thus, the CCBA process produces cleaner water than
conventional primary treatment and does not create hazardous and
useless solid waste, as conventional biological treatment plants
do.

The CCBA process adds clay, polyacryllc acid, and alum to
wastewater. The mix is then flocculated and the heavy floo is
settled out of the water in a clarifier. The water from the
clarifier will meet secondary treatment requirements. The sludge
from the process is pumped from the clarifier and fired in a
kiln, producing pellets of a ceramic material. The exhaust from
the process is channeled back into the original mix, where the
particulate matter becomes, once again, part of the floc which is
ceramicized. The water from the CCBA process can be used for
recreation and irrigation, and the ceramic aggregate can be best
used for the construction industry (replacing cinder blocks).

CCBA is now in its fourth stage of testing and evaluation, which
began in June, 1986. Phase one demonstrated that the CCBA
process can:

i. T~eat and reclaim raw municipal wastewater
economically.

2. Turn the sludge into a lightweight ceramic aggregate
which has uses in the building and other industries.

3. Treat waste water at a quarter of the capital cost of
an activated sludge secondary treatment facility.

4. Treat the same volume of wastewater in 25% of the
space of a standard primary, secondary biological
facility.

5. The operations and maintenance costs of the CCBA
plant can be greatly reduced by the revenue from the
sale of the resources (ceramic aggregate] recovered.

Phase II studied the ability of the CCBA process to remove heavy
metals and toxic organics from mixed municipal and industrial
waste. Nearly 150,000 gallons of raw sewage from Tijuana, Mexico
was processe~ in the CCBA pilot plant. The process removed 100%
of the chromium and silver, and between 77% to 96% of all
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cadmium, zinc, lead, nickel, and copper from the wastewater. The
process also removed between 36% to 99% of the toxic organics in
the sewage, including 96% of the methylene chloride and 98% of
the napthalene to 36% of the chlorobenzene and 44% of the
chloroform.

Phase II also demonstrated that the heavy metals captured in the
ceramic pellets were converted to metal silicates and silicates
of glasses in such a manner as to be trapped and therefore no
longer a threat to the environment. In addition, this stage of
the pilot program demonstrated the capacity of CCBA to remove
bacterial and viral indicators from the sewage. The pilot plant
removed 78.6% of total coliform bacteria and 78.5% of F-specific
bacteriophages. These removal rates are comparable to the rates
of conventional secondary treatment by activated sludge.

Phase III of the project demonstrated that the CCBA process can:

I. take dewatered industrial sludge and convert it to
ceramic aggregate~

2. take liquid industrial sludge containing heavy metals
and convert it to ceramic aggregate, and

3. take liquid industrial sludge containing toxic
organics and destroy the toxlcs while producing the
ceramic aggregate.

Phase IV involves demonstrating the ability of the CCdA process
to meet state standards for the removal of viruses and bacteria
so that the reclaimed water can be safely used. The final report
on this phase will be complete in January of 1989. An economic
analysis is also currently in progress.

Prepared by: Cliff Gladsteln
Office of Assemblyman Tom Bayden
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THE SAN DIEGO WATER RECLAMATION AGEHCT

The goal of this agency, which is comprised of municipalities,
county agencies, and special districts which provide sewer and/or
water service, is to advance the technology of wastewater
reclamation and to promote its reuse as a supplemental water
supply. The San Diego Water Reclamatlon Agency (SDWRA) attempts
to rill the gap between research and its application in the
community. To do so, SWDRA has established four objectives:

i. "To jointly study the methods and technology of water
reclamation, water management, and the reuse of wastewater."

2. "To establish one or more centers for the conduct of such
studies."

3. "To experiment, test and apply in an operational setting
advanced techniques for the reclamation and reuse of water."

4. "To develop water reclamatlon plans and programs that may be
adopted by the members of the agency for use and application
within their respective Jurisdictions."

The Reclamation Agency is funded by assessments against each of
the member agencies and through grants.

SDWRA has accomplished the following:

i. Found that artificial wetlands can provide an economic
alternative to dentrifying secondary treatment systems which
also remove SOD and suspended solids. Artificial wetlands
can also provide secondary treatment of primary effluent and
provide a high degree of nitrogen removal. In addition, the
SDWRA study found that artificial wetlands can remove certain
heavy metals, such as copper, zinc and cadmium from effluent.

2. Demonstrated the feasibility of maintaining live-streams by
supplementing existing streambeds with reclaimed waters. The
agency has shown that it is possible to develop and maintain
water-oriented recreational parks and campgrounds in urban
areas.

4. Pioneered the conversion of organic matter resulting from
wastewater treatment into energy or other valuable products.
This process is known as Coordinate, Chemlcal Bonding and
Adsorption.

Prepared by: Cliff Gladsteln
Office of Assemblyman ~om aayden
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THE BELLEVUE (WASHINGTON)    STORM AND SURFACE WATER OTILITT                                         i

The Bellevue Storm and Surface Water Utility (BBSWU) was created
to address the ~roblems of increased erosion, flooding and the
conveyance of surface pollutants to receiving waters. The BBSWU
was created to manage the drainage system while providing
protection from property damage, maintain hydrologic balance, and
protect water quality. The drainage utility attempts to manage
stormwaters using as much of the natural drainage system as
possible without degrading the natural system.

The BSSWU has five major programa¢

i. Administration -- involves policy development, financial
management, rates administration, comprehensive drainage
plannlng, general administration, and support for the City
council and Utility Commission.

2. Development regulation -- entails reviewing plans and making
inspections to ensure all new development complies with
utility policies and standards.

3. Capital improvement -- plans, design, acquires property and

enhancement projects.

4. Operations and maintenance -- involves the repair and
replacement of structural facilities, the operations of small
dams and other control structures for flood control, and the
emergency storm response program.

5. Water quality control program -- includes drainage system
cleaning, routine monitoring of receiving waters,
investigative monitoring and emergency response for water
pollution events, stream enhancement programs, lake
restoration studies, and coordination with other water
quality control agencies.

The utility interacts closely with other government agencies,
working with the Washington Department of Ecology and the
Pudget Sound Water Quality Authority to assure that the
requirements of the local water quallty plan are fulfilled,
monitored and enforced.

The five programs listed above are financed the same as for water
and sewer utilities. Rates are charged on the basis of
contribution to run-off and the rate structure is based on the
amount of run-off produced. Since the level of run-off actually
produced cannot be measured directly, an estimate is made on the
basis of the extent of impervious surface on a property and its
size.
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The drainage utility computes its rate classifications on the
basis of a system of run-off coefficients. These coefficients
are developed primarily from the amount of developed surface on a
parcel of land and on whether the property has other physical
improvements which alter the hydrology. The rate ratios of the
five classlficatlons--undeveloped, llght development, moderate
development, heavy development, and very heavy development--are
multiplied by property area and the total revenue Eequlrement to
determine the service charge.

The utility receives the majority of its revenue from the rates
charged property owners. BBSWU also collects permit fees to
offset the costs of its development regulation program. The
utility also receives a buy-in charge at the time of development,
similar to the fee charged by water and sewer utilities for
capital costs. Latecomer and develope~ extension agreements are
another source of revenue. The former requires the utility to
collect from future developments which benefit from privately
funded capital improvements to reimburse the original financier.
Thus, the utillty is expanded at no cost to the taxpaylng public.

Federal funds have financed a recent education and enforcement
program: "Stream Teams" have been formed which provide
neighborhood surveillance for illegal dumping. A program in the
schools teaches children the effects on the ecosystem of the
inappropriate disposal of garbage.

Another recent addition is a recycling program for crank case
oils.

The Bellevue Utility is regarded as highly successful. King
County is now beginning a county-wlde program based on the
Bellevue model.

Prepared by : Cliff Gladsteln
Office of Assemblyman Tom Hayden
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ATTACHMENT E     V

II                                                         I                                                  I          I                                                              II                       II                      i~     L

HELPFUL PUBLICATIONS FOR COMMUNITIES
CONTROLLING URBAN RUNOFF

¯ Quantity
~:~ 2

Low Cost Ways to Promote Hazardous Waste
Minimization: A Resource Guide for Local., Governments
($25.00)

POTWs Can Held Industw Re~/uce Toxic Waste an(:/
Dischar0eg ($25.00)

Local Government Reoulatory Options for Reducirlo
Hazardous W~ste ($15.00)

Alternatives to Landfilllno Household Toxic,~($18.so)

Household Hazardous Waste: SoIvlno the Dls_oosal
~ (S18.50)

Makin0 th~Switch: Alternatives to. Uslno Toxic
Chemicals in the Home ($s.0o)

Toxics Law Enforcement: Takina Local Actior! ($7.00)

CHECKS SHOULD BE MADE PAYABLE TO THE "LOCAL GOVERNMENT COMMISSION" A.NO ~OROERS MAILED

Local Government Commlulon, Inc. All Prices Include Postago end
, 909 12th Street, Suite 203 Handling

Sacramento, CA 95814

¯ NAME: TITLE:
ADDRESS:

PHONE:
¯

;
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LOS ANGELES REGIONAL WATER QUALITY
CONTROL BOARD

ADMINISTRATIVE RECORD INDEX

Cit~. of Lona Beach

State Water Resources CoflVol Board et aL U

VOLUME 16: Speaker Cards from the July 15, 1996 Regional Board Hearing                  r’~

------.___ Ava,able in the File
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~ i for the next item. Thank you.

2 MR. COE~ We are going to have a short break

3 here at this time.

¯ 4 (A brief recess was taken.)

~ 5 MR. COE~ This is Ite~ No. 8 on your agenda,

, 6 Waste Discharge Requirements and the NPDES permit for

¯ 7 Municipal Storm Water and Urban Runoff Discharges within

~. 8 the County of Los Angeles.

~ 9 At this time l would like to call on

¯ 10 staff to present the opening statement. That’s Carlos

i’ 11 Urrunaga.

12 MR. URRUNAGAz Thank you, Mr. Chairman.

~ 13 Mr. Chairman, members of the Board,

14 ladies and gentlemen, my name is Carlos Urrunaga, and I am

15 an Environmental Specialist 3 with the Regional Water

¯ 16 Quality Control Board. My business address is 101 Centre

17 Plaza Drive in Monterey Park.

18 This is a hearing for this Board to

~ 19 consider adoption of Waste Discharge Requirements and a

20 National Pollutant Discharge Elimination System permit,

21 herein after referred to as NPDES, for the control of

~ 22 pollutants and discharges of storm water and urban runoff

23 by the county of Los Angeles and 85 municipalities within

24 the county.

¯ 25 These discharges flow into municipal
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¯ 1 separate stor~ sewer systems, also called storm drain

2 systems, and any water courses within the county that are

3 under the Jurisdiction of this Reglonal Board.

¯ 4 This hearing is being held in accordance

,.
5 with state and federal regulations. This hearing and the

6 Board’s intent to provide Waste Discharge Requirements and

¯ 7 issue an NPDES permit were publicly noticed as follows~

~ 8 Published in the Los Anqeles Times on

~ 9 June 12, 1996, and the change of location and time of this

¯ 10 hearing on July 7, 1996.

~ 11 Copies of the tentative NPDES permit and

12 revisions thereof were mailed on May 25, 1996, and July 6,

~M
13 1996, respectively, to the principal permittee, the

14 permittees, ~he U.S. Environmental Protection Agency, the

15 State Water Resources Control Board, and other interested

¯ 16 agencies, organizations, associations, and persons.

17 The tentative permit and revisions

18 thereof are also accessible to the Regional Board’s

~ 19 electronic bulletin board system and listed in the Regional

20 Board’s meeting agenda mailed on July 2, 1996 to the

21 permittees and to all known interested agencies, parties,

g 22 and persons.

23 The agenda is also accessible to the

24 Regional Board’s electronic bulletin board system. And

~ 25 copies of the agenda are available on the table at the back
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g 1 of this room.

2 Testimony during today’s hearing will

3 cover requirements for the control of pollutants and

g 4 discharges of storm water and urban runoff contained in the

~ 5 proposed NPDES permit and whether the Board should adopt

6 the proposed NPDES permit.

~e ? The storm drain permit will take place

~
8 15 days after Regional Board adoption provided Regional

9 Administrator of the U.S. Environmental Protection Agency

~ i0 Region 9 has no objection.

¯ ~ 11 After the close of the heat°ing, the

12 Board may consider the proposed NPDES permit, written

~
13 comments received, and written and oral testimony presented

14 at this hearing, and consider adoption of the permit.

15 Those who desire to record their

¯ 16 position on the permit but not speak are asked to please

17 fill out a yellow card and give it to a Regional Board

18 staff member. The yellow cards are located on the table at

~ 19 the back of this room. The yellow cards will be given to

20 the Board members during this hearing.

21 Those who desire to give testimony

¯ 22 should fill out a blue card and give it to a Regional Board

23 staff member. The blue cards are also located on the table

24 at the back of this room.

~ 25 The order of the presentation will be as

e2
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~ 1 follows ~

2 Regional Board staff and state board

3 panel presentation, 40 minutes; elected officials, 30

o 4 minutes; permittees other than those represented by

~ 5 elected officials, 30 minutes; other public agencies, 20

¯ 6 minutes; business associations, 30 minutes; public interest

~ Q 7 groups, 30 minutes; other interested parties, 30 minutes.

~ 8 Each person testifying should begin by

~ 9 stating his or her name, address, and whom he or she

O i0 represents. The hearing will not be conducted according to

~ ii technical rules of evidence. The Board reserves the right

12 to limit any evidence or testimony which is Irrelevant or

. O~
13 repetitious. Only one representative will be allowed to

i" 14 speak from each permittee, agency, organization or
~

15 association.

~ 16 Based on the number of individuals under

~ 17 each category who wish to speak, the Chair w .ll announce

18 the time limit for each speaker at the beginning of that

Q 19 category. For example, if there are ten elected officials

20 who wish to speak, each official wi!l be given three

21 minutes to speak. It is recommended that parties having

~ 22 similar concerns be represented by a spokesperson. At his

23 discretion, the Chair may give that spokesperson additional

24 time to address the Board.

~ 25 The Board, St~ff, and Counsel may ask
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i questions to clarify the testimony of a witness at any

2 time. Limited cross examination of any witness by others

3 will be allowed following the completion of direct

4 testimony by all persons.

5 This proceeding is being recorded on

6 magnetic tape. Any personwishing a copy of the master

7 tape, at their own expense, may make appropriate

8 arrangements through the Board’s Executive Assistant, Robin

9 Shipley.

10 This proceeding is also being recorded

11 by a court reporter. Any person washing a copy of the

12 record must make his or her on arrangements directly with

13 the court reporter.

14 I would l£ke to end my opening statement

15 by entering into the administrative record of this hearing

16 all comments, letters, resolutions received, and all files

17 Staff has pertaining to the NPDES permit.

18 Chairman Coe, will you now please

19 administer the oath to those testifying and open the

20 hearing.

21 MR. COE~ Thank you.

22 All persons who wish to testify at this

23 hearing, if you will now stand and raise your right hand

24 and take the following oath.

25 (Oath administered.)
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O i MR. COE~ I want to welcome everyone to this

2 hearing today. We have got a long agenda, as ~ou can L

3 tell. The time haB been allocated among groups.

¯ 4 To get through the hearing on time and

, 5 provide an opportunity for everyone who wishes to speak ,q

6 today, all should abide by the time limits. We are not

’,¯ ? trying to be ru~e, but, to be practical and uonsidering the ~

i
8 number of people here and the number of people who took the

~ 9 oath, you know it’s going to be an extensive eKerclse.

~ O i0 The allocation of timewas provided you

11 in the agenda which was mailed out in advance. As Staff

12 has indicated in the opening statement, the amount of time

~ e~,
13 that any one individual will have to testify will depend on ~.,

¯ 14 the number of speaker cards that were turned in. B~I

, 15 i want to also encourage people to use U
16 the yellow cards similar to the process we used earlier for B~I

17 the hearing on t.he Toland Road Landfill. These cards will UJ

18 be passed among the Board members, and these are the cards
~

~ 19 where you want ~o indicate your comments or position

20 without speaking. And these cards will be distributed to
~t

21 the Board members during the process.

¯ 22 Secondly, I strongly suggest that

23 parties having similar concerns select a spokesperson to

24 represent your group. We want to avoid repetition wherever

~ 25 possible. If we all cooperate in this way, I believe j
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o 1 everyone will have an opportunity to have their views

2 recorded for the administrative record and we can complete

3 the hearing in a reasonable a~ount of time.

0 4 As it Es, even if we do not deviate a

¯ 5 minute from the time schedule announced by our staff, we

6 are looking at about three and a half hours of testimony,

7 at least that’s how much has been allocated, after which

i
8 the Board will conduct its deliberations on this matter.

~ % There will be a lunch break. We are

O I0 sort of looking at 12:30. It will sort of depend on when

~ 11 the logical break between groups occurs.

12 At this ti~e, Staff willmake its

~
13 presentation, and Catherine Tyrrell will lead that.

~ 14 MS. TYRRELL~ Good morning, Mr. Chairman,

15 members of the Board, an~Dr. Ghirelli. My name is

~ 16 Catherine Tyrrell, and I am theAssistant Executive Officer

17 for Service Water Programs at the Regional Board. My

18 business address is 101 Centre Plaza Drive in Monterey

~ 19 Park.

20 Before I begin the staff presentation

21 today, I’d like to do two things. First, I would very much

~ 22 like to thank the staff of the Regional Board that worked

23 with me on the Storm Water Permit. It’s been a very

24 intense effort, and they have worked very hard to bring

~ 25 this forward to you today.
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a I In particular, I would like to thank

2 Winnie Jesena, who was the unit chief who led this effort,

3 Xavier Swamikannu, who is a Senior Environmental

¯ 4 Specialist, and Carlos Urrunaga, and also other members of

5 Winnie Jesena’s staff who have also pitched in and worked

6 very hard.

7 MR. COE~ Are they here? If they would stand.

8 MS. TYRRELL~ Yes, they are. Would you like to

~ 9 stand up.

¯ 10 (Applause. }

~ 11 MR. COE~ It’s been about a year and a half, 51

12 meetings or something like that?

~e~ 13 MS. TYRRELL~ Something llke that, yes.

14 I’d like to also show a short video

~ 15 before we get to the staff presentation that was produced

16 by two elected officials active on the Santa Monica Bay

; 17 Restoration Project along with other members of the Bay

18 Restoration Project who were responsible for the video. It

~ 19 was sent to every City Council in the county in early June

20 as a background for today’s meeting.

21 So if we could show the video over

¯            22 here.

23 (Video shown.}

24 MS. TYRRELL: With that excellent background,

~ 25 I would like to begin this panel presentation by
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~ 1 introducing the panel members. They are Jorge Leon, Staff

2 Counsel who you know very well; Catherine Kuhlman, who is

3 the Chief of Permits and Compliance Grants at U.S.P.A.

¯ 4 Region 9; Don Wolfe, the Executive Director of the L.A.

~ 5 County Department of Public Works~ Amy Glad, Vice President

6 of the Building Industry Association; and Mike Kissel,

~ ? Environmental Specialist with Carl Karcher Enterprises on

8 behalf of Carl’s Jr., and Dr. Mark Gold, the Executive
~

9 Director of Heal ~he Bay.

g I0 After I complete a short staff

i 11 presentation, they will each present comments from the

~ 12 various perspectives that they represent. They each have

13 been involved in some aspect in shaping the ultimate permit

~ 14 that we have before you today. And they will also be

~ 15 available to answer questions.

~ ¯ 16 Okay. Over here we are going to have

: 17 the staff presentation. And the permit before you today is

18 for the reissuance of a Storm Water and Urban Runoff

~ 19 Pollution Control Permit first issued by this Board back in

~0 1990. It is currently one year overdue.

~ 21 The permit is being issued to the County

22 of Los Angeles as the principal permittee and the 85

23 municipalities of Los Angeles County as permittees.

24 However, to keep to the schedule, I will emphasize

25 basically three things~ the contents of the permit, which
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~ 1 is the overview that we will pursue today; changes made~

2 and lastly, issues that we see as still being remaining.

3 The 1987 amendments to the Clean Water

¯ 4 Act in Section 402(p} are the origin of this permit. This

5 section states that permits for discharges for municipal

6 storm sewers may be ~ssued on a system- or

¯ 7 Jurisdiction-wide ~asis and shall include requirements to

’ 8 effectively prohibit non-storm water discharges into the

9 storm sewers and storm drains and shall require controls to

~ I0 reduce the discharge of pollutants to the maximum extent

~ 11 practicable, Including management practices, control

12 techniques, et cetera.

13 In 1990, EPA issued regulations which

~ 14 require activities in these listed areas to be undertaken
;

¯ 15 by municipalities. Because a permit had been issued here

Q 16 in Los Angeles County before the EPA regulations were

17 issued, the Part l/Part 2 application process ordinarily

18 necessary is not required. However, the permit must

¯ 19 accomplish the objectives and meet any minimum requirements

20 see out in the regulations.

21 The permit revision process began back

¯ 22 in December of 1994 with the submittal of the application

23 for reissuance of the 1990 permit by the county and the

24 cities. The permit now before you is the result of 18

0 25 months of discussions with affected parties and countless

89
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~ 1 meetings to hammer out differences, including those arising

2 from differing municipal perspectives.

3 Great care was taken to thoroughly

~ 4 review comments received and to make responsive changes as

~ 5 evidenced in our May tentative permit. Additional

6 modifications to clarify meaning have been made based on

? comments on the May draft as well as final comments which I

i
8 will discuss.

~ 9 Now I’d like to summarize the contents of

o 10 the permit. Note that the permit has a table of contents

11 which serves as a useful outline. Because it is impossible

12 to go into detail in a ten-minute overview, I am going to

~ ~
13 run through several of the key parts of the permit.

i
14 The first is program management, a very

I. 15 important part of the Permit considering the complexity of

~ 16 issuing a Permit to 85 cities in the county.

~ 17 The program management portion of the

18 Permit addresses the roles and responsibilities of the

~ 19 principal permittee, permittees, and the Watershed

Committee. It also calls for the principal permittee to20

21 provide a budget summary format for permittees to use and

¯ 22 asks permittees to provide budget information within 60

23 days of budget adoption.

24 Program management also calls for

~ 25 permittees to demonstrate that they have legal authority to
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~ 1 prohibit or require various activities. Andif not, to

2 provide a schedule for obtaining it.

3 As stated on page 23 of the permit, the

~ 4 requirement that permittees possess Regal authority to

i 5 control specified discharges does not require inspection of

: 6 private property, something that I think some cities had

:~ 7 feared. So we made some very speci£ic changes to that

8 regard. Its purpose is to assure that municipalities can

9 abate problems when they are identified.

~ 10 This section also Includes a procedure

: 11 for substituting alternative BMPs or programs for those

12 required within the permit. This is some of the language

13 on program substitution, so you can see that we created

14 that kind of flexibility in the per~u~t. This shows that a

15 permittee may petition the Executive Officer to substitute

~ 16 or eliminate any BMP or program with appropriate

~ 17 documentation as identified in the permit.

: 18 Program management also contains -- the

~ 19 section also contains various procedures for review and

20 acceptance of reports and documents for resolving

21 differences in compliance expectations and for public

22 review of documents submitted to the Executive Officer for

23 review.

24 And the next two, first this one. This

~ 25 is a quote from the permit dealing wi~h public review
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~ i opportunities.

i 2 The principal permittee shall distribute

3 for public comment the initial Storm Water Management Plan

~ 4 and other storm water program requirements that are

5 submitted to the Executive Officer for approval.

6 And then other parts of the permit,

7 wherever there are BMPs for various kinds of activities

8 being submitted by the county and the co-permittees, there

9 are -- they actually are going to bring th~se to the

~ 10 Regional Board. We will bring these to the Regional Board

~ 11 for discussion and approval.

12 MR. COE: Ms. Rogers, do you have a question?

~I 14 Catherine, was this subset of all the¯
15 materials that are in the permit selected because they are

@ 16 less controversial?

~ 17 MS. TYRRELL= Yes.

, 18 They affect the various players,

, ~ 19 businesses, et cetera, more than anything else. So that’s

20 why we selected those for coming to the Board.

21 MS. ROGERS: So they will have hearings down

~ 22 the road so, when we have read all if these materials that

23 have brought up these issues, we will have another shot and

24 hear discussions on these?

~ 25 MS. TYRRELL= On these specific items, they
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~ 1 will come back to the Board.

2 The permit calls for action in four key

3 areas. Effectively prohibiting pollutlon to the MS-4,

~ 4 that’s the storm drain system, from first illicit

~
5 connections and discharges, from future development and

6 construction, for permittees’ own public agency activities,

7 and also by providing public information and education to

~ 8 the residential sector, business, and industry.

9 In each of these first three areas, the

~ I0 permit follows a basic pattern of, first, development of a

! ii model by the principal permittee with consultation from

12 other permittees. Secondly, submitting that model to the

w~.~
13 Reglonal Board’s E.O. and other interested parties.

~ 14 Thirdly, approval of the model by the Executive Officer.

i 15 And then, lastly, implementation by the permittees.

16 For instance, within the illicit

~ 17 connection program, the objective is to develop a program

18 to find and eliminate any connections to the storm ~rain

w 19 that do not have a permit, excluding things llke roof

20 drains and other similar kinds of connections.

21 The principal permittee could also model

~ 22 a program, with the input of the permittees, submit it to

23 the Executive Officer for review, and after the 45-day

24 public review period and within 120 days as called for in

25 the Administrative Review Procedures, the Executive Officer
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~ i must respond on its adequacy. Then the pezmittees

2 implement their own program based on the model.

3 And the timing is related to the city’s

~ 4 budget approval process. That was an addition that we

5 added so that there would be adequate time in each city to

~ 6 consider the issues and then act and put it into the budget

~m
7 as appropriate.

’ 8 Also under this section of the permit is

~ 9 a listing of non-stormwater discharges that need not be

~ I0 prohibited. After much discussion of what should or should

11 not be in this listing, we ~eci~ed to list exactly the same

~ 12 categories as in the EPA regulations.

~
13 As there are many possible additions,

¯

14 the permit has a procedure for exemptions. So we also

15 included a procedure there for the various parties to bring

16 forward additional exemptions.

i 17 The pattern described above of model
?

18 development, review, and impleme~ntation applies here as

w 19 well in the development planning and construction portion

20 of ~he permit. And it applies here also to the public

21 agency activities.

~ 22 The public education program is a

23 central component of the permit, much of it aimed at the

24 general public and the residential sector.

25 Added to this section in the May draft
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1 was the development of industrial/commercial BM~ lists and

2 educational site visits to businesses. In previous drafts,

3 these programs were not Just site visits for educational

4 purposes but actual inspections.

5 Additional changes were made in the July

6 final permit such that cities do not need to report when

7 the businesses they visit need to file NOIs with the

8 Regional Board under the state industrial storm water

9 permit. Ho~ver, cities do need to notify the Board of

I0 those they visit so that we can coordinate the state

11 program with the local program as envisioned in the federal

12 regulations o

13 Also in the area of site visits there is

14 a provision for a permittee to substitute with an equally

15 effective program.

16 A number of changes have been made in

17 response to comments. Again, to save time, I’m not going

18 to discuss each of these in detail but simply show that

19 significant changes have been made in a number of different

20 areas.

21 We have made changes to the receiving

22 water limitations language such that compliance with the

23 permit is equal to compliance with receiving water limits.

24 We do need to have a receiving water limit section in the

25 permit. ~n fact, having it here this way is more
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~ 1 protective for the per~ittees because, as you know, the

2 basic plan is there regardless of whether we put it in the

3 permit. So this actually provides greater protection for

~ 4 permittees.

! 5 We have also made changes to program

6 management and reporting based on the comments we have

~ ? received.

8 We have made changes to new development

9 and construction planning along the lines that you see

~ 10 here.

11 We have made changes to the

12 industrial/commercial program; in particular, the one

13 dealing with we no longer have inspections but, rather, we

~ 14 have education site w~its.

~I 15 And then lastly we made changes to the

~ 16 monitoring program and projects where they are not actually

17 required any longer on the part of cities, only the county

18 is implementing these~aJor programs.

~ 19 And then lastly we made changes to the

20 implementation schedules, first adopting the county’s

21 recommendations and then refining it in the latest draft so

~ 22 that the cities have adequate time to review it in their

23 budgets and put it in their budget for the next fiscal

24 year.

~ 25 In the last few days we have also had a
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1 few calls from some of the various parties, and we do have

2 a change sheet with these changes on it. I’m not going to

3 go into a lot of detail other than indicate that they were

4 considered priority by some of the permittees and others.

5 The first one is prior to revising the

6 pollution control efforts and including additional

7 language, considering beneficial use and permits as a

8 basis. And I think we will Just, in the interest of time,

9 Just skip through these next two. You have the change

10 sheet there. If you have any questions on those, we can

11 talk about them later.

12 Now, the permittee issues, this is sort

13 of what’s it’s come down to now in terms of key issues.

14 Vulnerability to enforcement action, cost, unfunded

15 mandate, scientific evidence of local problems requiring

16 permit issues, cities doing the state’s work, and adequacy

17 of public review.

18 In spite of the many changes made, and

19 in some cases because of them, thepermittees and other

20 interested parties are either more satisfied or less

21 satisfied with the permit. Relative to permittee issues

22 remaining, we are primarily hearing these kinds of

23 concerns.

24 In spite of these changes, including the

25 drafting of receiving water limitations section, the
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"~ 1 Regional Board cannot completely protect permittees from

2 thlrd-party lawsuits. That provision is par~ of the Clean

3 Water Act.

~ "4 We do believe, however, that any city

5 implementing this permit in good faith will be protected

6 from lawsuits by their demonstrated implementation.

are also concerned about the? The cities

8 cost of implementing this permit. The Regional Board

! 9 cannot make the permit cost free. However, modifications

~ I0 made to the permit --

i 11 MR. COE~ We have a question.

12 MS. ROGERS~ Catherine, on the vulnerability of

~_~
13 enforcement action, is the vulnerability increased,

14 decreased, or stay the same as it currently is given there

15 is currently the laws in place and so on and so forth?

~ 16 In other words, when we are saying

17 vulnerability to enforcement action, there are always

18 lawsuits.

~ 19 MS. TYI~: Right.

20 MS. ROGERS: Is there a change in terms of

21 vulnerability based ’on this?

~ 22 MS. TYI~.T.: We believe we have made it

23 much -- we have made cities less vulnerable by including

24 the receiving water limitations 1~nguage we have and

~ 25 various other provisions that I think show that~ if a
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1 permittee is implementing in good faith and in a timely

2 way, it wouldbe very difficult to bring a lawsuit against

3 them.

4 MS. ROCERS~ So relative to the current status

5 quo, you feel it’s either equal or better?

6 MS. TTRRELL~ I think it’s better, yes.

? DR. GHIRELLI~ Ms. Rogers, I think the point

8 should be made that the language in this permit is

9 unprecedented. No other NPDES permit issued by this Board

I0 has language thatwe think tries to do what the cities have

11 been asking for in terms of protection, at least to the

12 extent we can, to third-party lawsuits.

13 MS. ROGERSz I guess that’s what my question

14 really wenttobecause there is no such thing as protection

15 against third-partF lawsuits.

16 DR. GHIRELLIz That’s correct.

17 MS. I%OGERS~ I mean, I don’t care who you are

18 or what you are doing. And so I think it’s a relative

19 level of protection, and there is a relative current risk.

20 That’s why I asked, what is the change in their relative

21 status since it’s never an absolute under any circumstance?

22 MS. TYRRELL~ We worked very hard to put

23 appropriate protections, including administrative review

24 proceedings, into the permit that assure as much security

25 as is possible.
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04 1 Then relative to cost, although

2 substantiated cost information is hard to come by, a

3 comparison of costs estimated by the San Gabriel Valley

~ 4 Association of Governments, with a study done of costs of

5 programs in other parts of California, show that costs here

6 are equal or possibly lower than elsewhere in the state.

~ 7 Of course, many benefits are derived

8 from clean water as alluded to in the opening video. We

9 are working with the State Board to pursue a more accurate

~ I0 cost benefit analysis for future use.

11 Some permittees have also asked for the

12 permit to be delayed until scientific proof of a problem is

D~
13 identified by the Regional Board. However, the federal

14 regulations do not really require that regulatory agencies

15 prove there is a problem. Nonetheless, we believe that it

~ 16 is evident that there are problems out there that have

17 resulted from the storm water.

18 Other concerns such as cities doing

,3 19 state work and public review adequacy we believe have been

20 addressed in the permit revisions very clearly as we have

21 alluded to in some of the examples we have shown you.

22 There are also issues that have been

23 raised by interested parties. They are not necessarily

24 completely happy with the permit either. They are

~ 25 concerned that the permit lacks inspections and

,~, ~oo
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i enforcement~ that cities should be doing additional

2 monitoring or pilot EMT projects; that schedules for

3 implementation are really too general~ and that permitees

4 are not really required to involve other stakeholders in

5 the process.

6 So, in conclusion, I urge you to issue

? this NPDES permit today for a number of reasons.

8 First, it implements the federal

9 regulations that the current permit does not.

i0 Secondly, 18 months of discussions with

11 many stakeholders have transpired in creating this permit,

12 which is already a year past its renewal due date.

13 Third, as shown in the previous

14 discussion of stakeholder issues, a reasonable balance

15 between competing concerns has been established. If

16 anything, we believe we have stretched our interpretation

17 of the regulations in favor of municipalities in the

18 interest of a cooperative partnership for storm water

19 management. Cities really do need to be partners in this

2~ effort, and we would like them to be good faith partners if

21 at all possible.

22 Lastly, the permit does include a

23 reopener clause should the process laid out fail in some

24 way.

25 For ali of these reasons, I recommend

101
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¯ I your approval of the permit today. And before questions,

2 I’d like to introduce Jorge Leon and then actually have the

3 rest of the panel complete the presentation as I think they

g 4 have perspectives that will add to this.

~ 5 Thank you.

’ 6 MR. LEON~ Mr. Chairman, thank you very much.

~og 7 One of the first things that I want to

~ 8 point out is that, as I mentioned earlier with respect to

~ 9 the other major item on the permit, ex parts communications

o i0 are prohibited by law. And what may have happened in this

~ 11 matter, as well as in other matters, is that if you

12 attempted to communicate with the Board members and did not

e~
13 receive a call back or a written communication back from

14 the Board members, please don’t assume that they were Just

15 refusing to comment or to talk to you, but, rather, I

¯ 16 advised them that it’s a problem for us if they communicate

17 with the parties on an item that’s on the agenda or will be

18 on the agenda.

o 19 So, with that, I would like to address

20 some of the issues. And as you know, since the first draft

21 was issued sometime back, we have received many written

Q 22 comments, many verbal comments. There have been lots of

23 meetings. We have received lots of legal issues that have

24 been raised through those comments.

¯ 25 We prepared and I issued a memorandum on
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~ I April l?th of this year that attempted to deal with the

2 issues that we were aware of at that point. Since that

3 time, some of the issues have persisted and some other

¯ 4 twists have occurred to the issues. And basically today

5 I’m Just going to deal, in a summary fashion, with those

’ 6 remaining issues.

~¯ 7 One of the very first is sort of a

~ 8 procedural, large issue, and that is whether we ought to be

9 involved today in permit issuance at at1. Some parties

o i0 have commented that what we should be doing in order to

~ 11 implement the Clean Water Act requirements and the federal

~ 12 regulations is to, instead of involving ourselves in this,

13 we ought to be -- what we are trying to do is to control

14 storm water dischargers to rule making.

~ 15 Rule making is the same thing as

16 regulation writing. This Board is technically authorized

~ 17 to draft and issue regulations; however, in the past,

18 historically, none of the Regional Boards have actually

~ 19 embarked on rule making simply because it would create a

20 problem in performing the EMT. Rather, the State Board is

21 the agency that typically gets involved in issues of

¯ 22 regulations.

23 Now, some other comments have come in to

24 the effect that, in fact, while we are calling it permit

¯ 25 issuance, the activity that we are engaged in today by
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1 proposing the adoption of this permit is rule making. And

2 the arguments, in summary, are that it is rule making

3 because Staff has taken guidance from other documents and

4 inserted it into the draft document that you see before you

5 today, and in the earlier drafts, and is applying those

6 requirements to the parties.

7 Well, I o~pletely disagree with those

8 arguments simply because the Clean Water Act requires that

9 the Board issue a permit; and that the staff has engaged in

i0 drafting the permit pursuant to the applicable regulations

11 and codes.

12 To the proceeding today, under Water

13 Code Section 13377 regarding NPDES permits under the state

14 delegated authority, Government Code Section 15375 provides

15 a definition of what a permit is. And 11352 of the

16 Government Code also, out of the Administrative Procedure

17 Act, exempts permit writing from rule making requirements.

18 One of the reasons I believe that the

19 argument has been made that we ought to be engaged in rule

20 making is because it gives a further opportunity for

21 another level of review. At this point in the permit

22 issuance process, the Regional Board adopts the permit and

23 it becomes law, subject, of course, to appeals to the State

24 Board and perhaps the courts.

25 Under the APA procedure, however, if we
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I were, instead, engaged in rule making, there would be a

2 further level of review, and that would be at the Office of

3 Administrative Law. However, that process simply does not

4 apply because we are, in fact, involved in permit

5 issuance.

6 The ogher reason perhaps for arguing for

7 rule making is that it is a connected issue involving state

8 mandates. If a state agency issues regulations, or

9 purports to issue regulations, that cost cities or the

i0 districts additional money, there is a provision in the

11 Constitution that says that that agency has to provide for

12 that funding. And you have perhaps heard the arguments

13 that this permit creates u/%fundedm~!%dates.

14 Well, as Catherine pointed out, it’s

15 certainly true that issuing this permit will cost

16 significant amounts of money to those that have to

17 implement it, the permittees. However, by not involving

18 ourselves in rule making, we do not come under the state

19 unfunded mandates type requirements. We are exempt from

20 that.

21 Therefore, those arguments about a

22 procedural remedy for unfunded remedies -- I’m sorry --

23 unfunded mandates doesn’t apply.

24 MR. COE: Isn’t it also true because it’s a

25 Clean Water Act that comes from a federal law or
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~ i regulation?

2 MR. LEON~ That’s correct. L

3 AUDIENCE MEMBER~ We can’t hear.

iB 4 MR. LEON~ The question was, isn’t it also true

5 that it’s because the Clean Water Act requires issuance of

6 this permit? And the answer is, yes, that’s correct. We

i~ 7 are, in fact, engaged in implementing a federal requirement /~

i 8 as opposed to a state law.

~ 9 Another comment that came up, another

’e I0 legal issue has to do with Jurisdiction for the Board even

~ ii to issue a permit. There were lengthy filings by the city
~ 12 of Vernon that basically argued that the Board does not

13 have Jurisdiction to issue the permit, and, in part, it’s

14 because what weare doing has the resemblance to rule

15 making.

B 16 Again, I completely disagree with those

17 arguments as well. Again, we are proceeding under the U

18 permit issuance requirements and provisions of the Clean

~ 19 Water Act. The city of Vernon’s arguments, while well

20 thought out, I think take provisions out of the Clean Water
~

21 act -- I’m sorry -- out of the Porter-Cologne Act, the

Q 22 state law, and apply them to an argument that Just doesn’t

23 fit into the permit issuance authority of the Regional

24 Board. They are basically irrelevant to the activity of

25 the Regional Board today.
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. O i We have also heard, and even as late as

2 today I noticed, that there was submissions from cities

3 that recommend modifications in the findings of the

I¯ 4 permit. The permit, as every other permit, basically

5 consists of two general parts where the findings establlsh

i
6 the background, the historical, factual, legal side for the

~ ¯ 7 provisions. The provisions constitute that portion of the

~ 8 permit which is legally enforceable and that portion of the

~ 9 permit that lays out what activity is expected of the

¯ 10 pe~.ittee.

i 11 Clearly it’s within your discretion to

12 determine which findings are appropriate and which are not

13 and to entertain the comments of the parties. But you

~ 14 should be aware that it is those provisions that are

15 enforceable. The findings are not enforceable. They are

¯ 16 merely an attempt to lay down the factual, scientific,

17 historical background that is relied upon to develop the

: 18 provisions.

~ 19 And, finally, one argument that has

20 permeated throughout is that the provisions of the permit
~

21 are greatly in excess of the Clean Water Act r~quirements.

22 In one of the slides that you saw up here, basically you

23 saw the whole text, virtually the whole text, of the Clean

24 Water Act requirements.

¯ 25 It’s a very general provision within
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Q 1 Section 402(p) of the Clean Water Act. It baslcally says

2 that the states must control waste dischargers to storm

3 water drainage systems through permitting. It does not

I@ 4 provide detail.

5 The permit regulations issued by the
?

" 6 federal government provide ~ guidance as to the meaning

~ Q 7 of the Clean Water Act, but again, they don’t provide

i 8 sufficient detail to embarkupon an application of an

! 9 actual permit to have Jurisdiction the size of L.A.

~ i0 County.

I
Ii And my review of the draft permit shows

12 that the provisions, while~hmore detailed than the

e~
13 Clean Water Act, the prowisions are completely consistent

14 with the requirements of the Clean Water Act. And,

15 therefore, we do not run into any kind of problem in

~ 16 exceeding the requirements of the Clean Water Act.

18 MR. COE~ Thank~ou.

~ 19 Catherine, were you going to introduce

20 the panel?
~

21 MR. SLEZAK~ I have a question.

~ 22 This was basically asked of Catherine

23 Tyrrell, but I think it’s a legal question. Are the

24 permittees more or less subject to third-party suits with

¯ 25 this permit?
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~ I What’ s your opinion?

2 MR. LEON~ Well, I agree with Catherine that

3 the issuance of this permit basically narrows the focus,

!¯ 4 narrows the objectionable conduct by the permittees a great

~
5 degree.

i
6 Right now there is very limited guidance

~e 7 as to what is required of the cities and whether or not the

~ 8 activities that are currently adopted and being implemented

~ 9 by the cities are efficient, leaving the cities with

~ 10 alternatives quite exposed, in my opinion.

~ 11 However, the permit provisions,

12 particularly in receiving water limitations, make it very

13 clear that, as long as the parties are implementing the

~ 14 provis£ons in good faith, then they are not considered by

15 the Regional Board to be in violation of the permit or the

¯ 16 Clean Water~ct. That provides a great deal of

, 17 protection.

18 MR. COE~ Any other questions? Do you want me

¯ 19 Just to go a~ead, Catherine?

20 ~S. TYRRELL~ Yes. I have notified them of the

21 order.

¯ 22 MR. COE~ Fine. Ms. Kuhlman is up first.

23 MS. KUHLMAN: My name is Catherine Kuhlman, and

24 I’m with the Environmental Protection Agency in

¯ 25 San Francisco. My business address is 75 Hawthorne Street,
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m 1 San Francisco, California.

2 Thank you for providing the opportunity

3 to speak on these permits. It’s been a long, long road. I

I¯ 4 Just want to briefly cover three major areas.

5 The first is Just to reaffirm that L.A.

6 has a major environmental issue around urban runoff. And

¯ 7 this permit is a second good step to making sure that that

8 pollution that comes from the rivers and affects both the

9 rivers and the groundwater and the ocean in this basin will

¯ 10 be better protected. And I say second because it will be

11 the second issuance of this permit.

~ 12 The amount of pollution coming out from

.Q~
13 the rivers themselves now is about equal to, in terms of

~ 14 loadings, to what the ocean is receiving from the POTWs.

~ 15 It’s a very significant set of loadings that are coming in.

16 And this is then information that I summarized and

I? presented to the Board in tabular form, I think it was,

18 April ist of this year.

¯ 19 I think, finally, on the environmental

20 points, the recent epidemiological study that came out made

21 it clear that swimmers are at risk when they are swimming

¯            22 near storm drains.

23 The second point I’d like to make is

24 that this permit is fully consistent with other permits

25 that are being issued within the state of California and
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~ i around the country in terms of both the content and the

2 scope of the coverage as well as cost.

3 I’m also looking forward to a more --

1o 4 some better cost information both from the cities as well

5 as from the State Board. I think that will be a very

6 useful tool as we move down the road towards ~mplementation

i Q 7 of this permit.

i 8 I guess, Just in conclusion, I feel that

J 9 this permit is a good mixture of trading off various

¯ 10 interests by some pretty different points of view. And I

~ II think people have really done a good Job in trying to

; 12 balance viewpoints in this permit. And it’s been 18 months

,.0~
13 in negotiation, and it’s a year past the time the permit

14 should have been issued.

~ 15 So I would Just urge this Board to adopt

Q 16 the permit and move on to implementation. There are a lot

~ 17 of really tough issues to be faced down the line. I think

18 the permit gives the flexibility to adjust this permit as
~ 19 necessary as we learn more.

20 Thank you
~

21 MR. COE~ Thank you.

~ 22 Any comments by the Board?

23 We are going to change something here.

24 I understand there’s some students that have a 12:30 bus to

¯ 25 catch, and they have come a long ways, and they have
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~ 1 something to say. They may or may not have a spokesman.

2 But with everyone’s permission, we will hear from the

3 students at this time.

le 4 A spokespersonwould be helpful, whoever

5 is in charge of the students. How is this going to be

i 6 arranged? Is there one spokesperson? I understand there’s

~ ~ 7 going to be one spokesman; am I

i 8 AUDIENCE MEMBER~ Yes.

9 MR. COE~ Okay. There will be some

~ I0 introductions. You will have to speak right into the m it.

i 11 MR. RAMIREZ~ My name is Andre Ramirez from

12 Venice, and I go to MarkTwain.

’e@ ~ 13 MR. COE$ From

~ 14 MR. RAMIREZ~ Yes, Venice.

: 15 And these students are from Santa Monica

~e 16 Boulevard Elementary.

~ 17 I would Just like to say that the storm

18 drain is a big problem and that you shouldn’t put so much

¯ 19 trash into it. And the storm drain shouldn’t go into the

20 ocean because I like to swim in the ocean and ride my, 21 boogie board in it or go bodysurfing. And I hate it when I

¯ 22 dig for a sand crab and then I pick up a piece of trash

23 instead. It’s really disturbing.

24 MR. COE~ Do you know what city this trash

25 comes from?

W
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~ 1 MR. RAMIREZ( So we want to stop the pollution

2 going in. Because there’s trash cans all over the beach,

3 you know. And pollution is a horrible problem, so you

!~ 4 should really Just not be lazy and just put it in the trash

5 can.

6 I’m here because I love the ocean and

~ 7 the beach and it’s one of my favorite places to go. And I

~ 8 don’t want to stop going there Just because of the

9 Pollution.

¯ i0 Thank you.

11 MR. COE( Thank you very~uch. We appreciate

12 it. The leaders of tomorrow.

~e~ ,~ 13 Don Wolfe I guess is next. That’s a

: 14 tough act to follow.

! 15 MR. WOLFE~ That is a tough act to follow, and

~ ¯ 16 I should Just say ditto and sit down.

~ 17 MS. ROGERS~ You are responsible for knowing

¯ 18 which city it came from.

~t 19 MR. WOLFE~ I think we all feel the same way.

20 We all actually feel the same way. This young gentleman

21 Just expressed them very we11.

¯ 22 I am Don Wolfe of with Los Angeles

23 County Department of Public Works. I am representing the

24 County of Los Angeles as principal permittee, and I’m also

~ 25 representing --
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~ i MS. CRAVEN~ Excuse me. It’s still very hard

2 to hear you.

3 MR. COE: I just got a report from the back of

i ~
4 the room that some people are being heard and others

~ 5 aren’t; and that those being heard are the ones speaking

I 6 directly into the microphone. I know it’s difficult. It

~ 7 shouldn’t be this difficult, but that’s the way the

i 8 electronics are.

i
9 Speak directly in and speak loud.

:e i0 MR. WOLFE~ Okay.

~ 11 I’m also representing all the per~Ittees

12 as Chairman of the EKecutive AdvisoryCommittee, a

. e|,~
13 committee made up of representatives from the city of

~ 14 Los Angeles, county of Los Angeles, and city

15 representatives from the various watersheds elected by the

¯ 16 watersheds.

~ 17 First I’d like to speak as

18 representative of the principal permittee, the county of

~ 19 Los Angeles. A few months ago I thought I would be here

20 with a very large ax to grind on behalf of the county of

21 Los Angeles, the principal permittee. And I am happy to

~ 22 say that that is not the case.

23 We had a lot of concerns with the drafts

24 of the permit. And the staff of your Board and the other

~ 25 interested parties in this permit have worked very closel~
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~ I with us. And all of the concerns that the principal T
2 permittee in the permit had, as of this afternoon, have

3 been resolved.

I~ 4 As principal permittee, which is a

, 5 voluntary position on our part, we have committed ~

~
6 significant resources to g he success of this permit and for

~ 7 developing the programs and the~oordination necessary for
~

8 the evaluations and the water quality monitoring that’s

9 required under this permit.

~ i0 We estimate that, in our role as

~ 11 principal permittee, we will spend $16 million in the first

12 fiscal year of this permit. Thiswas our goal as principal

13 permittee. That does not Include the cost of the various ~.~. 4.

14 county departments for implementing the programs that they ~

~ 15 are going to have to i.~l~t. ~

~ ¯ 16 So we are c~itted to doing this, and ~I

: i? we are not sorry anymore that we volunteered to be

18 principal permittee. And we are very much looking forward ~

~ 19 to engaging in the roles that are required of us under the

20 permit.
I¯ 21 Some of those would be that we have

~ 22 entered into a contract that cost $1.2 million to develop a

23 county-wide storm water management plan and monitoring

24 program. This important role has been a concern to a lot

25 of people, and continues to be, because it requires that we         ~ ....
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~ i submit, in a various time frame, various elements of the

2 Storm Water Management Plan which must ~e implemented by

3 ourselves and the other cities. And that is a big

I
~ 4 unknown.

5 I’m here to promise, to make a

6 commitment to your Board and to the other interested

in ? parties, the cities, environmental ~o~munity, industry,

i 8 that we have a plan that will include all interested

parties in the development of the various elements of the

!~ i0 Storm Water Management Plan. And it’s going to require a

i ii lot of work on everybody’s part, but we are definitely

12 going to include everybody who is interested in the loop

i~.~
13 and try our best to resolve all those issues that come up

! 14 before we submit the elements to your staff for the

!
15 approval of your Executive Officer.

~@ 16 We also have the lion’s share, if not

; 17 all, of the monitoring requirements under the permit. And

18 we have entered into a contract with the USCC Grant

~ 19 Program, USC Santa Barbara at a cost of about $650,000 to

20 study impacts of storm water on the coastal receiving

21 waters. And, in addition, we have a multi-million dollar

~ 22 commitment to do monitoring of all of the contributing

23 drains.

24 We have committed to a $5.2 million

~ 25 educational program which will go a long ways towards
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~ i meeting the educational requirements under the permit for

2 all the permittees.

3 One of the biggest issues for us and for

i~ 4 the other permittees has been what’s called the Site

i 5 Educational Progra~or the site visits that’s going to be

6 required for us to go into all industries, commercial

.~ 7 facilities, and do an education program on what their

8 requirements are under the storm water program.

9 We looked at that. If you have a

~ 10 stand-alone program, it’s going to be very expensive. So

~ 11 we have entered into negotiations with the Department of

12 Health Services and the County Fire Department to include

13 those inspections or those site visits in their annual

i 14 inspections of businesses. That will be a very efficient

!
15 way to do it.

O 16 We have set up a pilot program. And

I 17 it’s our intent, and we have so notified the Board of

18 Supervisors in a letter to the Board, that if that program

~ 19 is successful and the agencies who are already inspecting

20 the facilities continue to agree to cooperate, that we make

21 that process available to all the cities that contract with

~ 22 the county, and those that don’t contract we would commit

23 an equal amount of money per inspection to their programs.

24 Our follow-up with the Board of

~ 25 Supervisors on that is vague, but it’s been very positive.
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1 That’s not a commitment but it definitely is, I think, a

2 program that’s going to work and go a long ways toward

3 satisfying the concerns and having a very effective and

4 consistent program across the board.

5 As you ~reprobably aware, the L.&.

6 County Board of Supervisors passed a motion July 2 which

7 basically asked your Board, Board’s staff, to workwery

8 closely with the cities, the permEttees, to resolve all

9 their maln concerns and then encourage your Board top ass

i0 this permit today, hopeful1~havingworked out all of those

11 concerns.

12 Changing kats real quickly and speaking

13 as Chairman of the Executiv~ Advisory Committee, having

14 said all the concerns of the principal permlttee hav~ been

15 resolved, you are going to bear today, I’m sure, that all

16 the concerns of the other permittees have not been

17 resolved.    They have many great concerns, and I°m

18 going to state them because Imu’re going to hear from the

19 individual cities.

20 But as Chairman of the EAC, I

21 respectfully request that you listen very carefully. I

22 think that their concerns are legitimate and that, in your

23 decision-making process today, ~hat you consider their

24 concerns and make any appropriate changes to the permit to

25 satisfy those if you can.
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i Thank you very much.

2 MR. COEz Thank you, Mr. Wolfe.

3 We have a question here, Mr. Wolfe.

4 MS. CRAVENz I have a question.

5 You spoke of all these programs and

6 contracting and the $5 million and the $60 million dollars

7 and other millions of dollars. I’m wondering where these

8 come from. Do you have a benefit assessment of these

9 established or are you collecting fees from --

I0 MR. WOLFEz It depends on what the program is,

II ma’am.

12 For example, our department is

13 basically -- when we say the principal permittee is the

14 county of Los Angeles, it’s basically ~he principal

15 permittee is the County Flood Control District.

16 Those tasks tha~ are distinctly those of

17 the principal permittee; for example, the county-wide

18 educational program and other county-wide programs, will be

19 funded from our benefit assessment.

20 We have twice gone to the L.A. County

21 Board of Supervisors and gotten very minor increases in

22 that assessment for the specific purpose of ~unding our

23 duties as a principal permittee. The other programs will

24 be funded out of the funds that are allotted to the various

25 programs.
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m 1 For example, there will be a lot of

2 road-related issues in the permlt, but it will all come out

3 of the road fund. The permit and construction issues will

I~ 4 all come out of the General Fund, and, for our airports, it

5 will be out of the airport fund, et cetera. It depends on

6 the activity.

[~ 7 So there will be an impact on almost

i 8 every fund that the county of Los Angeles has.

! % MS. CRAVENt Thank you.

I~ I0 MS. ROGERS t This may come out further down the
~ 11 road. But as the principal permittee, of the 80 cities,

12 how many support the ordinance right now and how many are

-,~I~
13 opposed? Do you know what the current count

!
14 MR. WOLFE~ No, we don’t. And we tried to do

~i 15 that. We did a survey of the cities. And, of course, when

. ~ 16 you do that, the only official position the city can give

{ 17 is that their Councll has passed a motion; okay?

18 So in most cases there has -- of the 85

~ 19 cities, I think only a small handful have passed motions; a

20 small handful in favor, a small handful in opposition. And

21 those numbers I don’t know.

~ 22 So we kind of up gave up in frustration

23 in trying to get a feel or a sense of, even those cities

24 that talked to us, many of them wouldn’t talk to us, said,

~ 25 "I will only say this if you promise to us you won’t make

~ 120

KARYN ABBOTT & ASSOCIATES

R0060054



2 MS. ROGERS~ We have enough paper to create an

3 environmental problem here because of the number of letters

4 that have come in. And it’s a little hard to distinguish

5 out of this what is officially the cities in support, but

6 we don’t know officially what that is for the individuals

? or the cities who oppose or whatever.

8 So you are saying right now that you

9 can’t officially give a count. Does this have to end up

i0 going through an ordinance pro~ess or a City Council vote

11 at each city?

12 MR. WOLFE~ It’s my understanding no. But

13 Jorge should answer that.

14 MR. LEON~ With respect to the legal authority

15 provisions of the requirements of the permit, many cities

16 already have the ordinances that they need to meet the

17 requirements. The others who don’t need to tell us what

18 kind of schedule they will adopt for the ordinances to

19 provide the enforcement of the permit requirements.

20 So the answer is yes for some.

21 MR. WOLFE~ Wasn’t your question, Ms. Rogers,

22 whether the City Council had to adopt this permit?

23 MS. ROGERS~ Yes.

24 Ultimately, I think we are trying to

25 sort through, we have 80 -- basically, you are the
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1 principal permittee, but we have 80 permittees. And I’m

2 trying to get some gross feeling, while it’s not a majority

3 rule or anything, just where the different groups come

4 out.

5 And I Just wondered if there would be

6 any -- I mean, have we got as much of a yea or a nae as we

7 are going to get, or is there any other process we are

8 going to have to go through?

% MR. WOLFE= It’s my understanding that, once

i0 the Board issues a permit, that there’s no vote of a City

11 Council or a Board of Supervisors that has to be made.

12 That’s it.

14 That’s all. If there was any other

15 procedural thing that we will be seeing down the road?

16 MR. LEON= No.

17 MR. COEt Thank you.

18 MS. GLADt Members of the Board, my name is Amy

19 Glad. I am the Executive Vice President for the Building

20 Industry Association of Southern California. My office

21 address is 1330 South Valley Vista Drive in Diamond Bar,

22 California. Our member companies engage in residential and

23 light commercial and industrial development within a

24 six-county Southern California region, including

25 Los Angeles County.
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~ i I Just want to give you a brief synopsis

2 of our experience on this permit. Like Don, I did not

3 believe I would be here today saying that we have resolved

~ 4 most of our major problems. But since December when the

5 first draft of the permit was issued for public review,

6 your Board’s staff, county and city staff, and other

19 7 interested groups have met with us as well.

8 We were strongly opposed to that

9 December draft and have come here today belng able to state

~ i0 that our major issues have been resolved. Obviously, we

11 are mostly interested in the development, planning, and

12 construction portion of the permit. We believe it has been

o~D 13 substantially improved to incorporate the streamlining

14 necessary for a workable storm watermanagement program.

15 There is an emphasis on cities and

~ 16 counties working together to develop guidance material.

17 Hopefully that will stop people from having to reinvent the

18 wheel in every city.

~ 19 Further, we support the concept of

20 watershed planning. The permit addresses the fact that

21 more work must be done to adequately identify the types and

22 sources of pollutions in watersheds in this region. My

23 outstanding comment ended up on one of the overheads in

24 Catherine’s presentation; and that is, whereas the original

25 draft permit in December included stakeholder organizations

,~
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I on watershed management committees, the current pemit

2 before you today does not.

3 And should you choose not to make that

4 change today, I would Just hope that staff and others would

5 emphasize the need to work with stakeholder organizations

6 in doing the watershed planning that is considered in this

7 permit.

8 Finally, we appreciate the emphasis on

9 education in all areas of this permit. Our organization

i0 has worked with the counties of San Bernardino and

11 Riverside in the Inland Empire to do videos that are at

12 their building official offices for construction workers to

13 look at to understand the storm water issue and their

14 responsibillties under this permit.

15 Further, we are interested in continuing

16 our work as a designated stakeholder organization and all

17 the work that is yet to do after you adopt this permit

18 today.

19 I’m happy to answer any questions.

20 MR. DRANE~ How many members do you have?

21 MS. GLAD~ I think we have 1,500 member

22 companies within Los Angeles County. I can’t tell you of

23 that portion in L.A. County.

24 MR. DRANE~ How do you derive at the consensus

25 of your Judgment on this issue with your members?
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~ 1 MS. GLADz Well, we have Government Affairs

2 Committees within our trade organization, we have two

3 Chapters within Los Angeles County that are affected

~ 4 by this permit, and that would be our greater

5 Los Angeles/Ventura Chapter and our Los Angeles County East

., 6 Chapter. And they both also have Government Affairs

i~~
7 Committees that have building members on them.

~ 8 And we have let them know since the

9 beginning about this permit. We have worked with those two

~ i0 committees. They have come to the meetings, not only

¯ ~ ii individual building company members but staff such as

12 myself, and other of our Chapter Executive Officers that

|e~ 13 worked on the legislative issues.~

14 MR. DRANE: But you didn’t actually make any

15 poll by voting --

.~ 16 MS. GLAD: No. That’s not our regular routine.

17 MR. DRANE: -- where you send each member a

18 ballot to vote yes or no?

¯ 19 MS. GLADz No, not at all. We never do that on

20 government issues.

I 21 MR. DRANE: Because I understand a number of

~ 22 your members are really not that enthralled in this.

23 MS. GLAD: I can only do what our organization

24 does in terms of membership development.

Q 25 MR. DRANEz Thank you.



~ 1 MR. KISSELt Good morning everybody. My name

2 is Mike Kissel. I am an Environmental Specialist with

3 Carl’s Jr. Restaurants. We are at 1200 North Harbor

~ 4 Boulevard in Anaheim, California. And I am here to give

5 our perspective on what our involvement has been with the

~ 6 Storm Water Pollution Prevention Plan.

..~I 7 Our involvement actually occurred some

8 years ago. We had certain cities bringing to our attention

9 certain practices that were not considered acceptable for

Q i0 the prevention of the contamination of storm water, such as

~ 11 housekeeping areas outside.

12 Since then we have incorporated into our

|e~ 13 standard operating procedures ways that restaurants can

14 accommodate this by certain practices as far as good

15 housekeeping outside, the way of washing ~he floor mats

~Q 16 inside, keeping trash in its place, and a host of other

areas that we have already set up. And that’s how our17

18 awareness first came to fruition.

~e 19 We have had plenty of these in our

I
20 operation guidelines, in our procedures, and cleanup

i
21 prevention and basic housekeeping. We Just found that this

~e
22 not only looks good, it’s good business sense, and we found

23 this is something that is doable in training.

24 The challenges for that are in training

~ 25 and making sure we can implement this on a consistent basis
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¯ 1 throughout our restaurants. And this is in all of our

2 Carl’s Jr. corporate restaurants, not Just in Los Angeles

3 County.

Q 4 We have worked with the L.A. County

5 D.P.W. in setting up -- gave our input in the checklist

5 6 they had set up for inspections that would~o~e by on an

IQ 7 advisory basis, which we appreciate, with our restaurants

8 and certain areas that they were looking at that ~ay have

~
9 needed improvement in handling certain practices in

¯ i0 preventing the contamination of storm water. And a lot of

~ 11 them are housekeeping practices, best management plans, if

12 you will.

leO
13 We do -- we have worked with, also, the

14 Water Quality Board, with Catherine, and we appreciate the

15 cooperation that they have extended to us and ~h~

~¯ 16 opportunity to work in a partnership with the~.

17 However, we have had and do have certain

: 18 concerns that we are sort of wondering, and we have shared

|¯ 19 this, of course, with Catherine. And they are areas where

i
20 post-consumer waste that are at issue, post-consumer waste

i 21 being that kind of waste that comes from a take-out order

~¯
22 or a drive-thru situation, is to be removed fro~our site.

23 And sometimes certain members of the

24 public will not be as consciencious as others are and

¯ 25 dispose of the waste. And we feel that this is something
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~ I beyond our control. Post-consumer waste is an unfortunate

2 reality. We certainly provide trash receptacles and

3 encourage the proper disposal of waste on our site, and we

Q 4 try to do this also by example by keeping our fac~lltles

, 5 clean.

¯ 6 But we ~o want to make clear that

Q 7 post-consumer waste is an issue that is something that is

8 beyond the control of the restaurant industry.

~’~ 9 Another concern is how the funding of

Q i0 this will occur as far as taking care of the inspections
’|
~ Ii when the inspections are ma~e at our facility. We are

12 concerned about, down the road, maybe certain fees arising

le~ 13 that would be beyond us. ~d we feel like we

14 accomplish this goal without the necessity of having that

15 kind of thing happen.

~ 16 Again, thank you for the opportunity,

! 17 and I can answer any questions that you might have.

18 MS. ROGERS~ ~ you raised your concerns, do

’Q 19 you have any specific co~ents in terms of the permit

20 that’s in front of us that Fou want to see changed?

I
21 MR. KISSEL, Wel!, I don’t know if they are

l e
22 that clear in the permit. And there are items that ~aybe

23 are not in the permit but that we are concerned about that,

24 administratively, it may come down the road, whether it’s

¯ 25 in the permit or not, and this involves the fee-m~king that

¯
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~ 1 would occur probably at the city level, is what I’m talking

2 about, because it would be probably the cities that would

3 be enforcing this on us as far as any fees we have to have

¯ 4 on an annual basis or whatever. And I think that’s what we

;.
5 are talking about.

~ 6 And I don’t know if that would be

? something that would be covered necessarily in the permit

8 per se.

~ 9 MR. COE~ Thank you very much.

¯ I0 MR. KISSEL: Okay. Thank you.

~’ 11 Mark Goldo

12 MR. GOLDs Good afternoon Board members. I am

le~ 13 Dr. Mark Gold, Executive Director of Heal the Bay located

14 at 2701 Ocean Park 8oulevard, Suite 150, in Santa Monlca.

15 On behalf of Heal the Bay, I strongly

,¯ 16 urge the Regional Water Board to approve the tentative

| 17 permit without further delay. As demonstrated in a

18 ground-breaking study by USC, swimming near storm drains

~¯ 19 and swimming in water with high indicator bacteria density

20 can make you sack, even in dryweather.

I
21 Storms, the cause of winter swells,

~e
22 incredibly attract tens of thousands of surfers in the

23 region, leaving most of the county’s coast with densities

24 of indicator bacteria that pose a significant health risk.

¯ 25 Nearly two thirds of the 62 beaches
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~ i monitored by the city and county receive a

2 on our beach pollution report card during wet weather.

3 Storm water runoff leaves our beaches

¯ 4 looking like trash dumps after every rain, costing millions

~, 5 of dollars annually to clean up while our catch basins

~ 6 cause extensive and costly property damage.

~ ¯ 7 Storm drains dump sediment which cause

8 swimming hazards at our marina and ports and smother

~| 9 precious wetlands and our aquarian habitats. According to

~ I0 the Southern California Coastal Waters Research Pro~ects

, 11 and UCLA study, both dryweather runoff and storm water

~ 12 runoff from local drains are toxic to =arine life.

le~ 13 Contaminated sediments carried by runoff have posed

14 toxicity problems to marine life for decades.

~ 15 Hot spots have been found at the mouth

16 of Ballona Creek, Marina Del Rey, the L.A. and San Gabriel

| 17 Rivers, and Dominguez Creek. There is no question that

18 runoff is the most significant source of coastal pollution

’~ 19 in Southern California today.

.20 85 cities in the county have been

i
21 operating under a broad, ambiguous permit for over six

i~ 22 years. The tentative permit before you today is the

23 product of 18 long, tedious, and contentious months of

24 negotiations with seemingly every interested party in the

~ 25 entire region.
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@ 1 As all of you know, most NPDES permits

2 have one draft and a 30-day comment period. For this

3 permit there have been four delays, at least three drafts,

Q 4 and countless discussions with cities, business people,

¯ 5 regulators, government agencies, and environmental groups.

~ 6 One year of delays is already one year

7 room any for the 50 million annual visitors to county

8 beaches and those business that are part of the county’s

~ 9 $2 billion a year coastal tourism industry.

.Q 10 As a negotiator on behalf of ~he

, 11 environmental committee, it’s my responsibility to inform

12 you how far we have compromised on this permit in order to

le~ 13 reduce the regulatory and financial burden on cities in the

14 county comparing the current tentative permit to the

15 December 1Bib draft. Here are Just a few of those

16 changes.

~ 17 The industrial/commercial facility

’ 18 inspection regulatory requirements have been eliminated and

’@ 19 subsequently replaced by educational site visit

20 requirements with no threat, no threat, of enforcement to

21 businesses.

le
22 One recent change, the elimination of

23 the requirement to pass Phase I industrial facilities staff

24 if they file a Notice of ~ntent to Comply form, or if they

¯ 25 have a Storm Water Pollution Prevention Plan on site as

~
131

KARYN ABBOTT & ASSOCIATES

R0060065



"
required, was eliminated over our vehement objection. We

2 have little faith that the Water Board has the staff to

3 implement this program without at least minimal

Q 4 assistance.

, 5 Also, municipalities have been

0~ 6 encouraged to add these education elements to existing

~Q 7 inspection programs like health, fire, and industrial waste

8 in order to reduce or eliminate the cost of new personnel.

~ 9 The requirement for cities to draft a

~ 10 new comprehensive storm water pollution control ordinance

- 11 have been replaced by simple, common-sense prohibition,

12 many of which have been watered down, again over our

le~ 13 objections.

14 It’s impossible to meet receiving water

15 requirements that they eliminate largely thanks to

.~ 16 environmental communities’ lobbying efforts of the EPA and

~ 17 the State Water Board. Construction requirements, once

| 18 opposed by the BIA as too burdensome and costly, are now

’~ 19 evidently acceptable to the BIA.

20 There has been an 85-percent reduction

I
21 in reporting requirements, and the schedules have been

~ 22 pushed very far back. All city monitoring requirements

23 have been eliminated. Also over our objections, all

24 requirements to implement watershed-specific projects have

25 been eliminated for cities.
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~ i The environmental committee has gone as

2 far as it can go. Further delay means further weakening of

3 the permit. It’s as simple as that. ~s it is, the teeth

¯ 4 in the permit have been largely extracted. When only asked

5 to look at the many, many cuts and~substitutions in the

~ 6 last three drafts, it’s proof that further delay means less

~t~ 7 water quality protection.

~ 8 Please don’t be swayed byunfunded

~
9 man~ate arguments. They have already been responsible for

~ i0 many of ~he changes I have listed previously.

~ 11 Also, don’t be swayed by some cities"

12 arguments that they already are spending millions of

leN
13 dollars on storm water pollution control. Look closely at

14 those buttons. They include recycling programs mandated by

15 AB-939. They include Department of Integrated Waste

,~ 16 Management funded oil recycling programs, and street

| 17 sweeping, public trash receptacles, and catch basin

) 18 cleaning programs that existed long before Congress ever

’~ 19 required~unicipalities to control their storm water

~ 20 pollution.

I
21 Recently, some elected officials have

~e 22 stated that they haven’t had enough time to thoroughly

23 analyze tbecost impacts of the permit. Considering the

24 fact that an Executive Advisory Committee to the cities

¯ 25 has existed for over a year and the fact that numerous
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¯ i drafts have been disseminated by Board’s staff since

2 December, one has to question who is at fault for this

3 miscommunicatlon, your staff or, more likely, public work

¯ 4 staff in some cities.

i 5 The permit, even with all these changes,

is
6 is still supported by most of the environmental community.

~¯ ? As you have seen, hundreds of businesses, numerous Chambers

8 of Commerces, thousands of individuals, the city of L.A.,

~ 9 the county, and the Coastal Commission have expressed their

¯ I0 support for this permit, a Storm Water Pollution Prevention

~ 11 Plan that primarily focused on targeted public education.

12 This permit is as close a consensus as

~ie~’
13 we are ever going to get. We realize that all nine million

14 people in the county are potential pollution sources to our

15 coast. Nothing less than a fundamental change in the waste

,¯ 16 disposal behavior of every person and every business in the

~i 17 county is needed to enhance and protect our region’s most

~ 18 important resource, our coast.

’Q 19 Failure to adopt this permit today

~ 20 doesn’t only reflect on the Water Board’s commitment to

21 protecting the region’s beneficial uses. If the permit

!Q 22 does not get approved, the action would be a direct

23 reflection on the failure of the Santa Monica Bay

24 Restoration Project to implement a plan that will result in

¯ 25 a healthier bay ecosystem and cleaner and safer beaches.
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O 1 The Bay Restoration Plan, approved by

2 Governor Wilson, targeted urban runoff as the No. 1

3 pollution problem in the bay. Here we are $8 million

O 4 later, thousands of volunteer hours, and seven years later

. 5 at the threshold of making a decision on the single most

~ 6 important action within the plan.

~ ~ 7 If the Board supports the permit, then

~ 8 all of this time, money, and energy was well worth it. If

i~ 9 not, then this Board’s commitment to true watershed

¯ i0 management will have proven to be little more than a permit
.!
: 11 rescheduling exercise.

12 Thank you.

14 MR. COE= Did you bring all your cousins here,

15 Mark?

16 Mr. Vernon has a comment.

.~ 17 MR. VERNON= I will ask you the question, Mark,

18 and hope maybe at least your answer will go through the

’¯ 19 P.A. system.

j 20 Nobody is more up on research on

21 receiving waters in the Santa Monica Bay than Heal the Bay.

~e 22 And as a part of trying to take a very broad look at the

23 situation in macro terms, right currently are bay waters

24 declining in quality, holding steady, or improving?

¯ 25 Just take a flash look at it.
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O i MR. GOLDs As a scientist, it’s one of those

2 questions that’s not really easy to answer. And one thing

3 I would say is, from the standpoint of the center of the

¯ 4 bay, obviously the POTWs are well on their way of doing an

¯ 5 excellent Job for reducing pollution to the bay.

’ 6 So from the standpoint of the marine

.~¯ 7 life, we have seen, I think already, a tremendous

8 improvement most notably on hyperion discharges. But from

~
9 the standpoint of beach pollution, storm water pollution,

¯ I0 there’s been no progress.

! ii As long as we continue to develop the

12 region at the rate we are, and I don’t see that really

|¯~ 13 stopping, then we are going to continue to have

14 increasingly worse beach pollut£on problems, and we are

15 going to continue to have the health risks that we
!

,~ 16 currently see today from people swimming in runoff

.| 17 contaminated waters.

~ 18 MR. COEz Thank you very much.

’~ 19 I think I indicated a little earlier

~ 20 that we were ~oing to try to break at 12:30. Obviously, we

21 didn’t.

~e 22 We had a straw vote up here, among most

23 of the Board members I could reach, to go another 30

24 minutes to try to pick up the elected officials, which is

¯ 25 the next category. 30 minutes was allocated to them. We
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g 1 do have 19 who have indicated a desire to express

2 themselves, not for very long individually.

3 But we are going to have ro reduce the

¯ 4 time that they have asked to about a minute and a half in

, 5 order to stay within the total allocated time because of

6 the number of people.

~ ¯ 7 There will be a couple-minute break

:~ 8 right now to change the paper for the court reporter.

~ 9 (A brief recess was taken°|

¯ 10 MR. HAYDEN: Mr. Chairman, members, my name is

11 Tom Hayden. I am a Senator representing the area of Santa

12 Monica Bay. I have been involved with this problem for 17

~,¯~
13 years. I have been following these negotiations for 18

: 14 months. I attend meetings with the restoration project.
~ 15 And I read every line of the permit and

16 the amendments and would ask for more than a minute and a

17 half. Because a legislative hearing will occur on this

18 anyway. So I would like to see at least three minutes’

Q 19 opportunity to go into some of the details. But if not, I

20 will simply submit uhe testimony.

21 MR. COE~ Go ahead, and we will see how this

Q 22 works out.

23 MR. HAYDEN~ I struggled last night and this

24 morning, actually wrote a statement in which I struggled to

~ 25 be able to say that I support this permit. But in
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e 1 conscience, I cannot support, as an environmentalist, this

2 permit,

3 I can comment on it and tell ~u that

e 4 the reason that I’m here in support is because I support

," 5 the children and the environmentalists and the Mark Gold’s

: 6 of the world who, I think, are such devoted de£enders of

:,~ 7 Santa Monica Bay that they are committed and will be

8 committed to lobbying you and hounding you and, if

~ 9 necessary, suing you for the next five years. In that

¯ i0 sense, I am here as a supporter.

11 17 years ago, my children, who were then

12 smaller than the children you saw today, were playing as

¯ ~ 13 part of a play group in the storm drain runoff at

~ 14 Pico-Kenter. That is an act of official neglect, Which I

15 think you can understand as a parent, an act of neglect not

¯ 16 telling people, not doing anything about it, and it is not

i? easy to forget.

18 Before my attention to this issue, there

~ 19 were defenders of the bay like Rim Fay. And after I’m

20 gone, there will be people like Mark Gold and Terry

21 Tamminen, and Gail Feuer, and Marabelle Marin who have

¯ 2~ labored to negotiate this permit today.

23 But I would like to say this about

24 history; that institutions that promote excessive growth

¯ 25 and rampant pollution have a life of their own while the

¯
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,,
I bay itself is always dependent upon official promises ~ade

2 after a few dedicated citizens bring bay pollution briefly

3 to public attention.

~ ¯ 4 From the long view, therefore, my

~ 5 concern is this. I am convLnced that while this permit is

~ 6 good in the sense of requiring best management practices to

¯ 7 reduce pollutants and good ~n the sense of promoting public

" 8 education so that future generations are not as illiterate

~ 9 ecologically as we have been, it still is a permit to stall

¯ i0 any serious action on ~he bay’s programs until the 21st

i 11 century.

12 There are at least four very serious

¯ ~. 13 deficiencies. The three-~ear delays are endless

14 throughout. And one might be asking what the regulatory

: 15 agency has been doing about such things as reporting and

¯ 16 eliminating these illicit discharges all along, and why it

17 is still necessary in 199~ to develop a model program for

18 doing something about them three years after the model

¯ 19 program. Today’s amendments, which I Just got, actually

20 promote further delay.

21 Secondly as a deficiency, there are

¯ 22 loopholes everywhere that allow stalling. I count a

23 minimum of 18 having to do with conditional language like

~4 the extent practicable, I don’t know if that’s the word,

¯ 25 but that’s the word the permit uses, and other
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m 1 representations that cost to business should always be

2 balanced against public health benefits. My own view is

3 that golf courses with pesticides on them get more

o 4 consideration than a swimmer’s lungs in the writing of this

~ 5 pellet.

~ 6 The third deficiency is it marks a

~O 7 further retreat from enforcement, as Mark Gold said, by

i 8 capitulating on the issue of inspection programs.

~ 9 Inspection programs contain the implicit obligation to

¯ I0 enforce the law against violators. Those have been

11 replaced by so-called site education for dischargers

12 combined with reliance on self-assessment, the words of the

"O~ 13 permit, for how the programs are working.

Regional Board, as you know,y view,14 The

15 has given only lip service to enforcement for a number of

O 16 years. This permit pulls the last of its teeth.

~ 17 The fourth serious deficiency is the

18 reduction or even elimination of public participation in

¯ 19 the so-called Watershed Management Committees, which the

20 language even implies an attempt to eliminate the state

21 requirement for open meetings. But there ’ s no public

¯ 22 representation on the Watershed Management Committees.

23 This is particularly offensive because

24 there would be no progress whatever on cleaning up the bay

Q 25 were it not for the public participation of public interest
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~ 1 groups like Heal the Bay, Baykeeper, and NRDC.

2 The permit to stall has to be understood

3 in the context of the past year and a half this permit is

~ ¯ 4 overdue. It has given polluters or permittees an extra

~ 5 year’s license for business as usual already. And since

~ 6 the stalling of the past must be considered a hint of

~¯ ? things to come, no one should be surprised if the proposed

~
8 three-year deadlines in this permit are renegotiated and

~ 9 stalled in the future.

ie 10 I understand why certain cities are

~ 11 unhappy. I understand that well. But if they believe that

~ 12 spending money on programs to clean up the bay is not a

¯ ~ 13 good investment by local government, I can’t agree.

i 14 If, on the other hand, they believe that

15 this particular permit is a waste of money because it’s not

. Q 16 tough enough, fine. They should have been advocating that

17 the Regional Board pursue polluters more and process

18 paperwork less. They have had plenty of time to do that.

¯ ¯ 19 Let me conclude by asking you this.

20 Would you stall if a member of your own family was sick and

21 needed medical treatment? Would you stall ~o see how sick

~ 22 they were, then give them the cheapest treatment possible

23 and practicable? That’s what this permit does for Santa

24 Monica Bay as a marine environment and for the people who

¯ 25 enjoy its shores.
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~ I As Mark ~ointed out, while this atalllng
T

2 goes on, thousands of swimmers, hundreds of thousands of

3 swimmers and beach-goers are getting infections and

¯ 4 diarrhea from swimming near the storm drains as my children

1~
5 did.

~ 6 The recent study of health defects

~¯ 7 referred to only skim the surface of the bay. It did not ~
~ 8 analyze the impact of toxic chemicals in addition to

¯ 9 sewage. It did not analyze the effect of pollution on

.~e 10 marine life. The cancer risk from white croaker latent

11 with DDT and PCB is incredEbly high, and still nothing has

12 been done about it.

~¯~ 13 Given a11 this, it is incredible that ~ ~-~

i 14 there should be any opposition to passing this permit ~
" 15 framework a year too late.

~ 16 As Chairman of the National Resources ~|

17 Committee and the Senate, I can tell you that the Senate is

18 increasingly concerned with the official retreat from our @

~ 19 coastal water quality and environmental laws. We have

20 recently dumped an appointee to the Fish & Game Commission, ~--$

21 and we are now battling against the threatened destruction

¯ 22 of the Coastal Commission.

23 This fall we will be holding

24 investigative hearings into the retreat from enforcement

¯ 25 and protection of Santa Monica Bay and the coastline. We
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~ 1 will be looking at this regulatory agency here and the

2 Coastal Commission, seeking new alternatives to the failed

3 policles of the past.

. ¯ 4 I call on you to approve this permit

~ 5 today and work with us tomorrow towards a new covenant with

i 6 the sea around us.

¯ ? Thank you.
;
i 8 MR. COE~ Senator, I have a question if you

i 9 have a moment here.

~e I0 Do you recommend that this Board approve

i 11 this permit today?

12 MR. HAYDEN ~ Yes.

MR. co , o y.
~ 14 MR. HAYDEN~ The good argument for approving it

~ 15 is that I don’t like it. I tried to communicate that with

@ 16 Governor Wilson’s administration. They know my position.

17 They know my doggedness. I will be around. I will be on

18 your back. I will be breathing down your neck. And we

¯ 19 will enjoy our relationship.

i 20 It is a permit so feable, so loopholed

21 that this Board should have nothing to fear in approving

e 22 it.

23 Thank you.

24 MR. DRANE: Now, we don’t want you to go away

25 mad.
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~ I MR. HAYDEN~ I’m not mad.

2 MR. DRANE~ You Just want to get even; right?

3 Without me commenting whether I’m for

~ 4 the permit or against the permit, I think, as one of our

~. 5 great Americans once said, our government is the art of

6 compromise.

~ ~ 7 And you, as the Senator, would you agree

! 8 to the fact there has to be some compromise on most issues

i 9 that ride within the government’s spectrum?

i e i0 MR. HAYDEN~ I think you should fight for what

11 you believe in until you can get nothing~ore. If you call

12 that a compromise, so be it.

13 This measure, this permit, turns the

~ 14 corner on promoting greater public education. My concern

i¯ 15 is that these kids you saw today will be the Mark Gold’s

¯ 16 and Terry Tamminens of tomorrow fighting in the year 2010

~. 17 on the next version of the permit still trying to make the

18 bay better.

~ 19 But the public education is a step

~ 20 forward. And as the earlier gentleman said, nobody can

21 oppose good housekeeping methods, which are essentially

~ 22 what best management practices are.

23 My worry is that, if the polluters don’t

24 get the message that there are consequences, including

¯ 25 penalties, fines, and Jail time, and if you allow
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~ i unmitigated growth to continue in the Los Angeles basin,

2 even with good housekeeping, the net impact oh the bay will

3 far outweigh the cleanup measures that are so gradually

Q 4 being implemented. And, therefore, these kids will come

~! 5 back in 10 or 15 years before you as activists or

I
6 advocates, and they will be before you again.

}~ 7 So there’s nothing wrong with

i 8 compromise. But if you view this in a 20- or 30-year

~ 9 framework, which I have experienced, and if you~ kids were

i e
i0 playing in the storm drains without your knowledge that

11 they were latent with this stuff in 1978 or 1979, it would

12 get a bit tiring to be told that we have to compromise

Thank you very much.

~ 15 MR. COE~ Thank you very much.

, ~ 16 MS. ROGERS~ Given the Senator’s standing and

17 importance on all of these issues in the state, I think the

18 extra time is appropriate. But I would like to request

~ 19 that we go back to our shortened up time, whatever it is,

i
20 to get to our other officials because we have a very long

21 day.

~ 22 MS. NEWMAN~ Good morning. My name is Laurie

23 Newman. I am the field deputy for Assembly member Sheila

24 Kuel whose district includes the coastal cities from Santa

25 Monica to Malibu.
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~ 1 As Sheila’s representative, I sit on

2 both the Oversight Committee and the Watershed Council of

3 the Santa Monica Bay Restoration Project. I am speaking

~ 4 here today as Assembly Member Kuel’s representative and as

5 an active member of the bay project.
!

6 Assembly Member Kuel urges you to

~ 7 approve this Storm Water Permit which will aid us on a

8 regional level in improving the health of Santa M~nlca

9 Bay.

°e I0 The Santa Monica Bay Restoration Project

11 was established by the state in 1988 and was charged with

12 the responsibility of assessing the bay’s problems,

~e~ ~ 13 developing solutions, and most important of all, putting

14 them into action.

15 The project’s membership is quite

¯ ~, 16 diverse. We are an active partnership of government

i~ 17 representatives, environmentalists, scientists, and

18 representatives of industry and the general public.

~ 19 Storm water management is a key

I
20 component of the Bay Plan, which is a product of a

21 five-year consensus-based effort by the bay’s

~ 22 stakeholders. The Bay Plan recommends that a number of

23 actions be taken to improve storm water management.

24 Among the recommended actions, this

~ 25 storm water permit is one of the most important tools
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~ 1 needed to achieve the goals of the Bay Plan. Your approval

2 of the permit today will be a huge step forward in reaching

3 our goal of restoring the bay and protecting it for years

~ 4 to come.

! 5 We urge you to approve the permit and to

i 6 ensure that it is environmentally sound, consistent with

| ~ 7 conservation principles of aquatic biology; that it

~ 8 incorporates the recommendations contained in the Bay Plan;

! 9 and that it provides for timely implementation of the

I ~
i0 monitoring program.

! 11 Thank you very much for your time and

12 consideration.

14 Debra Bowen.

15 MS. BOWEN~ Good afternoon, Mr. Chair and Board

~ 16 members. I am Assemblywoman Debra Bowen. My business

17 address is 18411 CrenshawBoulevard, Suite 280, in

18 Torrance. And my assembly district stretches from the

~ 19 Venice/Santa Monica border down the coast to Palos Verdes

!
20 Estates, including not only a great deal of coastline but

21 also a thriving tourism industry.

~ 22 I am pleased to ~oin today the broad

23 coalition of business people, local government leaders, and

24 environmentalists in support of the immediate adoption of

~ 25 this storm water permit. I commend you for the work you
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~ 1 have done so far to reach a consensus, particularly the

2 staff. And I encourage you to continue working with those

3 who are not yet fully engulfed in this process, no pun

~ 4 intended, to bring them into the water with~ou.

~ 5 I understand that no one can possiblybe

~ 6 satisfied with every single aspect of the per~It, but I

~ 7 think there has been a great deal of progress ~ade. As you

8 know, the coastal economy, which is a $3 billion a year

i 9 tourism industry, is highly dependent on the health of the

ie I0 bay.

i 11 While there are costs of local

12 government to implement this permit, I think, in the long

~s~ ~
13 run, there are much greater costs of not implementing the

~ 14 permit. I think wewould see not only a decline in our

15 municipalities’ local sales tax base as tourism declines

~Q 16 but also a decline in property values which would threaten

17 our property tax assessments that we use to provide other

1 18 services to our citizens.

~ 19 With my wishful thinking cap on, as you

~ 20 begin to implement the permit, I urge you to work with
~

21 cities of all sizes to help them implement the permit in

~ 22 the most cost-effective way. Cities in California are

23 undoubtedly in a difficult situation. They have been

24 placed in that situation by the federal and state

25 governments, mostly before I was there, of course, and
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~ 1 despite my efforts to protect cities from unfair raids on

2 their treasury.

3 And, of course, the will of the voters

~ 4 has also created fiscal constraints on local governments.

~ 5 But the federal Cle~n Water Act clearly gives cities the

~ 6 responsibility of monitoring pollutants through the storm

~ 7 drain.

i 8 I am here today primarily to assure you

! 9 that I will be taking a leadership role in the state

|~
i0 legislature in assisting the cities to find the resources

~ 11 to comply with this federal mandate.

12 I understand that there are eKisti~g

i~|~
13 resources that are available to cities that we may look at

as well as some possible plggy-backing on e~isting14

15 educational visits that we can use to minimize the fiscal

~ 16 impact on cities as we move forward with this attempt to

17 clean up the bay.

| 18 I also believe that the $5 million

~ 19 program that the county of Los Angeles is undertaking will

~ 20 help reduce costs to the cities.

21 There are also, I believe, some state

~ 22 responsibilities that can be undertaken again to assist the

23 cities in this, recognizing that the financial and economic

24 health of the cities and the businesses in those cities is

~ 25 not Just a benefit to the city governments but also to the
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m
1 state government as a whole.

2 So the legislature and the state

3 government also have a role to play in this. And I am

~ 4 pleased to be in a position to be able to press that role

!~ 5 on behalf of all of the cities in Los Angeles County, not

Just those that I represent.

The fact that this permit is supported

8 currently by business leaders and envlronmentalists, a

9 broad coalition from realtors, businesses, to Heal the Bay

~ 10 I think is testament to the i~portance of this issue. And

’ 11 I think it proves once again that good environmental

12 policies can be good business pollc£es and vice versa. The

~.~
13 two can come together. All of these concerns can co~e

:! 14 together. Or, as the hot ~g vendor said to the vend

i
15 master, make we one with everything.

~ 16 In closing, I urge you to adopt this

~ 17 permit without further delay. I think it will help us
~

18 strengthen our economy in the long run as well as cleaning

~ 19 up our environment.

20 Thank ~.
~

21 MR. COE 1     Thank you.

.~ 22 We will hear now from Council Member

23 Ruth Galanter followed by Beatrice LaPisto-Kirtley followed

24 by Mayor Margaret Clark.

~ 25 MS. GALANTER: Thank you, Mr. Chairman and

~ 150

KARYN ABBOTT & ASSOCIATES

R0060084



m 1 members. I am Ruth Galanter, Council Member of the Sixth

2 District of the city of Los Angeles. I also live in Venice

3 like the young man you heard before, but I know we have got

~ 4 everybody’s trash at the beach. I think he knows it too.

, 5 I am here primarily to present you with

~ 6 a resolution adopted unanimously by the City Council urging

i~ ? that you adopt this permit today and not put it off any

. 8 further. In a rare moment of unaminlty, we not only had

I 9 the entire Council, we also had the support of the Mayor.

i~ i0 And I am proud to say that I believe

11 that that support, which was expressed in a Joint news

12 conference that also included some of our business

~I~
13 interests and some of our environmental interests held last

! 14 Friday, that support derives from a recognition throughout

~
15 the city of Los Angeles that, even though some of these

~ 16 things cost money, this is an investment in not only our

I? environment but our economic health and also in our ability

18 to continue to function as a region.

I~ 19 I know that not all of the cities feel

I
20 as we do. I hope that they will come to feel as we do.

21 But in the meantime, I think it is important that we get

!~ 22 the show on the road here, or the boat in the water as the

23 case may be.

24 So i brought you copies of our unanimous

25 resolution and hope you already have them. But just in
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~ 1 case, I have some more. And I do hope that ~ou will act

2 today. We are all getting tired, as I know you are, o£

3 having to come back to rehash the issues that have alrea~

~ 4 been worked out.

i 5 The last thing I would llke

t 6 I’d like to express the appreciation of the City of

~ 7 Los Angeles for the work your staff has done in being

. 8 available to meet withus, to talk with us, to resolve

~ 9 problems as they came up.

in
I0 We didn’t start out loving this permit.

11 We had some concerns. But your staff has been partlcularly

12 helpful and receptive. And our staff is here if ~ou hawe

13 any specific technical questions for the city.

~ 14 Thank you.

i 15 MR. CO,, T~ank you.

i,~ 16 MS. LA PISTO-KIRTLEY~ Nice size podium.

i~ 17 My name is Beatrice LaPisto-Kirtley.

! 18 business address 234 North E1 Molino Avenue, Suite 202,

I 19 Pasadena. I am President of the San Gabriel Valle~ Council

20 of Governments.

21 Mr. Chairman and members of the Board, I

~ 22 am here this morning to speak to you on behalf of the

23 San Gabriel Valley Council of Governments. The COG is a

24 Joint-powered agency comprised of 26 cities working

25 together to serve the more than 1.7 million residents
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~ 1 living in the San Gabriel Valley.

2 The Board of Directors formed a task

3 force of our cities’ public works directors to evaluate the

~ 4 draft rules and regulations, including the anticipated

5 financial impact relating to this program.

In April, the task force submitted their|

I~ 7 report and identified four areas of concern. We issued a

8 letter to the Water Resources Board questioning that these

J 9 points be -- requesting that these points be reviewed and

~ 10 addressed prior to the issuance of the final draft rules

11 and regulations.

12 Two weeks ago, our task force members

~i-%~
13 and other elected officials in ourclties met with

| 14 Catherine Tyrrell to review our list of concerns and

15 corresponding adjustments that were made to the document

~ 16 being discussed today. We were pleased to learn that

17 several of those previously raised issues have been

18 addressed. And we thank the staff for their attention and

19 responsiveness to our concerns~ ¯

~
20 Mr. NasserAbbaszadeh, Chair of our

21 NPDES task force, is here today and will speak under
!

~ 22 separate comments about some specific technical issues that

23 remain unresolved regarding this proposed program and its

24 implementation.

~ 25 Perhaps the most important to our Board,

~
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1 which is comprised of elected officials in our 26 member

2 cities, is the financial impact resulting from this program

3 for our respective cities.

4 Our staff analysis, which has been

5 reviewed by your staff, indicates that this program will

6 cost San Gabriel Valley cities between $8.00 and $10.00

7 annually per resident to implement. This represents an

8 estimated $10 million in increased cost to our cities for

9 this new program. Clearly it will require new user fees

I0 and charges.

11 More important, should Jarvis II pass in

12 November, it is likely that such new fees will require

13 voter approval. Should that approval not be successful at

14 the ballot box, these new costs will become yet another in

15 a never-ending series of General Fund liability hits to our

16 cities; for example, it could cost the City of Pasadena a

17 million dollars per year.

18 Our Board supports the objectives of

19 this program; however, this means does not Justify the end.

20 We are strongly opposed to this unfunded mandate and urge

21 you to withhold approval of the new regulations until those

22 technical issues to be discussed by Mr. Nasser Abbaszadeh

23 are met and until which time the federal government

24 provides the resources to us to fund its implementation.

25 As cities serving the more than 1.7
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~ 1 million California taxpayers living in the San Gabriel

2 Valley, we cannot and should not bear the financial burden

3 for this federal government mandated program.

~ 4 I thank you very much. I am also

5 immediate past President of California Contract Cities

i 6 Association. And on behalf of the president, its current

~ 7 president, I have letters for all of you asking that you

8 defer your consideration for 90 days so we can have input

i 9 from public elected officials.

~ I0 I wanted to let you know that the video

11 that you saw this morning, elected officials saw that the

12 first time in June at the league meeting. And we have not

~
13 been aware of this process. I realize everyone says it’s

14 been going on for a year or over a year, but elected

15 officials have not been aware of this. We support you but

~ 16 would like input into this.

17 Thank you very much for your

18 consideration.

}~ 19 MR.~COE~ Margaret Clark is next followed by

~
20 Joyce Lawrence and MarilynWhite.

MS. CLARK: I am Margaret Clark, Mayor of the
!

~
22 city of Rosemead. My address is 8838 East Valley Boulevard

23 in Rosemead.

24 I would like to clarify something that

~ 25 Ms. Kirtleymentioned. We have been aware of the process.
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1 However, in March, for example, I serve on the Southern

2 California Association of Governments Enerqy Environment

3 Committee, and we brought the issues before the SCAG

4 Committee and before Ms. Tyrrell.

5 Some of those issues were not addressed.

6 We asked for another meeting in June, and we were given

7 only a conference call and told at that time that the Board

8 members on the call could not respond. And I understand

9 your problem that the Board couldn’t. But I’m wondering

i0 why Board members were put on that call if we could not, by

11 their presence, be able to discuss the specifics?

12 All we are asking here is an extension

13 of time to work out the details. None of us disputes the

14 fact that there is a tremendous pollution problem. None of

15 us is opposed to clean water. We simply want more time to

16 work out the problems.

17 And my main concern is that, if there

18 are lawsuits involved in this, either with third parties or

19 by other means, it will delay the cleanup. Money will

20 merely go to the pockets of attorneys instead of prevention

21 and cleanup. This has been the case with cities. In one

22 suit we were sued as third parties for merely arranging for

23 the trash to be hauled there. The Cartwright/Simpson case

24 with the sewer was another example where monies, precious,

25 scarce taxpayer dollars, went to attorneys’ fees instead of
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¯ i solving the problem.

2 So I plead with you, we are on your

3 side. We want clean water. We want the process to go

~ 4 forward. However, ~ need more time to work out ~he

5 problem so we can avoid ~he lawsuits that will take place.

~ 6 Assembly Me~ber Dominic Cortese phoned

~ 7 le this morning and told me ~hat he -- he is the Chair of

8 the Water and Wildlife and Parks Committee in the Assembly.

~ 9 And he informed me that he was attempting to schedule a

i~ 10 hearing in this process in order for us to have more input

11 into the problems that we have.

12 I do appreciate very much Senator

~’O 13 Hayden’s and Assembly Member ~owen’s concerns for our

’ 14 financial needs, and we want to see that happen.

15 I also am very concerned about the buck

,, 16 stopping where we are. The children that were before you
~ 17 have legitimate concerns, but their parents are the ones

18 that are going to be asked to pay for these programs. And

~ 19 if the public is oversaturated with the fees, they are
!

I
20 going to turn around and not want to pass the SB-900, the

21 water issue that was just signed in to put it on the ballot

I~ 22 by the Governor last week, I believe. And that will have

23 an effect on the water issues in the state. And it would

24 be a shame to have this, if it’s passed without the

~ 25 refinements that we need, to stand An the way of that

KARYN ABBOTT & ASSOCIATES

R00600% 
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2 So I would ask you -- I have brought

3 letters from Assembly Members Dominic Cor~ese and Diane

~
4 Martinez who have concerns, share our concerns that ~he

5 process be left open. We are not opposed to the permit.

.~ 6 We are opposed to passing it today before we have had the

~ 7 chance to work out the problems.

/ 8 So we plead with you to please consider

~ 9 our comments.

-~ I0 MS. LAWRENCE~ Good afternoon. My name is

~ 11 Joyce Lawrence. I am the Mayor of the city of Downey,

12 11111 Brookshire, Downey 90241.

¯A 13 Bea LaPisto-Kirtley made some good

~ 14 points about the Jarvls initiative, and that’s hanging over

~ 15 all of our cities’ heads, including ours, but it’s a

16 charter city. We are concerned about that.

17 I brought you a copy, a certified copy,

18 of our resolution asking you to defer for many of ~he same

~ 19 reasons. I don’t know who to present it too.

~
20 And I feel badly that some of us that

21 were going to express city concerns are characterized in

~e 22 advance as whining or otherwise dragging our feet. That

23 bothers me. Polarization bothers me.

24 The time schedule here was very crucial

~ 25 for our cities, ~nd our attorney may speak later. But the
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¯ 1 time from the revised draft that we got, which was dated

2 July 5, our city received it July 8. There were 111 pages

3 of material to go through. There were changes in all but

¯ 4 six pages of the permit, and we had it in our hands for one

.~ 5 week.

.~ 6 We had this resolution on our agenda the

:~Q 7 next night after asking please for some more ti~e. We

~ 8 don’t like dirty water either. We have had voluntary

:j 9 programs in Downey for 20 years, not until Just whenwe got

:~ 10 AB-939 money. We have been recycling 20 years. We have

.: 11 been having volunteer cleanups of our city. We know it

’~ 12 goes in the river. We want to stop it. We support clean

14 We are in a Joint group with all of our

i: 15 other cities in our region to enhance the economic value

~e 16 for our cities.

I 17 One final thing. I know it’s probably a

18 minute and a half. I was pleased that the large businesses

19 like Carl’s Jr. found a way to support these things. It
|

20 makes we very happy. We have that business in our

21 community. But we also have hundreds and hundreds of small

le
22 businesses that make up the bulk of our Jobs in our city.

23 These inspections, educational or

24 whatever, are going to be Just as labor intensive. We

~ 25 can’t go to the headquarters of Carl’s Jr. and say, "Tell
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¯ 1 all your units." We have to go to each one for our

2 educational things, so it is labor intensive. We are

3 worried about the funds. We would like a little bit more

¯ 4 time.

~~
5 Thank

~ 6 MR. COE= I want to again ask that we shorten

i~e~.
? this up a little bit.

~! 8 MS. WHITE, I will be as quick as I possibly

~
9 can. I am Marilyn White. I am the Mayor Pro Tern for

.I~ 10 Redondo Beach.

~i ii MR. COE= I would like Eileen Ansari to foll~w

12 you and Paul Rosenstein to folly.

I¯~
13 MS. WHITE, All right. Is that a go?

~ 14 MR. COE, That’s a go.

?~ 15 MS. WHITE, Okay.

~¯ 16 I also have a resolution that was

[ 17 considered and passed at our meeting of July 2nd of 1996.

18 And I would move that you receive that. The dates that are

~ 19 coming for these resolutions at this hearing are I think

~
20 something that should beconsidered.

21 We are a beach community. We have a

i~
22 wonderful city. We are concerned with water quality and

23 perhaps have been more so than a lot of other cities from

24 perhaps even a greater l:~riod of time. But we have to also

¯ 25 have input with the people who are going to be paying the
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~ 1 bills on this one.

2 I won’t repeat the obvious comments made

3 from other speakers because they are also much our

~ 4 concerns. But if we, as a city, are to be held responsible

:.
5 for the plan and its i~plementation and the payments and

,! 6 the penalties, then we should have ~nput from not only our

~e 7 Council but the people who are going to be paying this.

i" 8 Our city, llke others in the area, are

~I
9 experiencing a lower tax base and higher expectations from

I" i0 the citizens. How do we pay for ~hls? How much? Because

, 11 we cannot any longer arbitrarily say, "Oh, we are going to

12 raise your taxes." That bird won’t fly.

:~
13 I would respectfully request that you

l.i 14 please give us a period of time. At our meeting on July 2

.~ 15 at the Redondo Beach City Council we adopted the resolution

~@ 16 requesting you to defer issuing the proposed tentative

~ 17 order and to direct your staff to work with our city. Come

18 to our city, send your staff to our city. Let’s have a

~ 19 public hearing. Let’s get the input. We would like to

~
20 hear from you.

21 Than~ ~u ve~l~’

I~ 22 MS. ANSARI~ Good afternoon. Thank you very

23 much for letting me spe~k. I am Ei~een Ansari. I am M~yor

24 of the City of Diamond Bar. I am a delegate from District

~ 25 37 to the SCAG Regional Government, and I am also on the
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~ 1 Energy Environment Committee. I am an environmentalist.

2 I started to save Tonner Canyon, and that is how I got

3 involved in poLLtics.

~ 4 I am concerned, as many people in our

5 community of Los Angeles, that we need clean water and we

~i 6 need healthy water for our children to be playing in and

Ie 7 drinking.

~. 8 As Margaret Clark mentioned before, as a

~.
9 member of the SCAG Energy Committee, we did contact Cathy

le 10 Tyrrell. We met with her. We expressed our concerns many

~ 11 times. We met with her in March, and we had a conference

12 call in June.

~
13 Our concern as cities is that we want to

I 14 be not adversarial. We want to be part of the process and

~ 15 work with you.

~e 16 Our City Attorney, Richard WatkLns, had

~ 17 worked with us to try to modify and change the revisions.

18 And some of the revisions we have gone along with gladly.

|~ 19 The latest revision as of July 15, our attorneys answered

20 you on July 12, and you have a copy of that, I think each

21 of you, that we sent to you.
|

le
22 We ask for you to give us at leas~ two

23 to three months to respond to cities. The cities have not

24 been part. And us, as elected officials, have to answer to

~ 25 our members of our city and our population. We have not
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~ 1 been part of the process. We would like to give you and

2 speak with you about our concerns. Many of these are

3 things that have been addressed today.

~ 4 One is the receiving waters area.

¯ 5 Another is the fact that policy makers have only -- have

,, 6 not been part of ~he process. We have tried to work with

o’e 7 you and we would li~e to continue working with you and ask

8 that you postpone this for two or three months so that all

i~
9 of our cities can be ~ore involved.

~i~ i0 Policy makers were not informed. We

~ 11 have not been part of the process. There have been maybe

12 two or three policy~akers involved with that, and that’s

a~w
13 our area of concern. We wish to be part of the process,

14 but give us two or three months.

~ 15 Thank you.

a~ 16 MR. WASHBDRN= Mr. Chairman, members of the

17 Board. I’m Dennis Washburn, Councilman from ~he city of

18 Calabasas and Director and President of the Resource

~ 19 Conservation District of the Santa Monica mountains and a

~
20 member of the Bay Restoration Project Bay Watershed Council

21 and Oversight Committee.
!

I~ 22 I worked with staff and with a fellow

23 Council Member, Bob Pinzler from Redondo Beach, Mark Ryback

24 and Dorothy Greene and others from Heal the Bay, to produce

¯ 25 the video which you saw. And I think that it’s been
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~ 1 successful in stirring dialogue and engagement in the

2 process. I am happy to see that. Maybe we have been a

3 little too successful in terms of generating interest of

O 4 the elected officials looking at the number of us who are

~ 5 trying to talk in the minute and a half that we have to

~
6 speak.

~’e 7 I used to be critical of the media and

¯ 8 government-derived phrase "the peace process." Peace, to

~
9 me, is a state of being as opposed to a dynamic process.

~¯ I0 But I think the new President of Israel has indicated that

’ II peace is not possible without security and security is not

12 possible without peace. That kind of, I guess, dependency

¯a~a 13 is what we are being faced with here.

~ 14 And pollutlon control is a process that

~ 15 we are embarked upon. A healthy ecosystem is not possible

.~ 16 without awareness and action. And awareness and action are

not possible without self-control and a sense of

18 responsibility.

~-~ 19 We are s~epping up the program to heal
!

20 our ecosystems by prevention, which is probably most

21 economical; source reduction, which is probably most

i¯
22 efficient; remediation, which is the most practical given

23 what we are facing today; mitigation, which is probably

24 most needed~ and ultimately enforcement, which is most

¯ 25 feared as you have heard today from some of my colleagues.
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~ i We have to develop the concept of a

2 pollution control process. And I don’t think it ends with

3 a meeting here today. It’s ongoing and it needs to be high

O 4 profile. I am excited to see that we have at least

5 stimulated the debate where this is not a routine passage

6 of a permit, like in 1990, but instead has brought out a

7 lot of great thinking and a lot of dedicated people to be

~ 8 able to deal with the problems that are ours to share.

~ 9 To avoid or alleviate the inequities

~e I0 that will likely arise out of the passage and

: 11 implementation of this permit I think is what we are

12 dealing with at this time. And I hope that the process is

ION 13 established by which this can be ongoing, dynamic,

14 flexible, and resilient.

15 Calabasas has passed a resolution of

ie 16 support for this permit. I believe, personally, that it

17 has not gone far enough, and I concur with many of the

18 things that Senator Hayden has said.

~¯ 19 But we are, at this point, prepared and

I
20 have budgeted for what we think will be the program

21 described in this permit. We are seeking creative

IO
22 solutions to our common problems. Our city will have a

23 storm water ordinance for review by the council by the end

24 of this month. And we would be happy to share our

¯ 25 discoveries in that process with anyone who is interested.
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g i On the other hand, w~ don’t want to

2 exacerbate the problem of the unfunded mandates that are

3 clearly a potential in this problem. Yes, again, we must

g 4 heighten our awareness of the problems and solve rebuilding

~ 5 the permit process to be Just that, a dynamic and flexible

o 6 process to prevent economic inequities, an i~portant factor

¯ ~ 7 that we will have to consider.

~ 8 I do urge, and my Council urges, your

~
9 passage of this permit. This is Just the beginning. We

.e i0 need to work together to make sure we can accumplish the

/: 11 goals that we have here and some of those, in fact, that

12 have not been addressed and need to he.

lS Thank yo. ver  much.
14 MR. COE: I called Paul Rosensteinearlier to

.J 15 be followed by Dee Hardinson and Cristlna Ma~rld.

,~ 16 MR. ROSENSTEIN~ Thank you. I will try and be

~ 17 brief.

18 My name is Paul Rosenstein. I am the
!

II 19 Mayor of the city of Santa Monica. And my City Council has

20 passed a resolution last week urging you to strongly

21 support the proposed permlt.
!

IQ
22 When I hear the discussion here, I begin

23 to have mixed feelings because I see that, on the one hand,

24 the staff has made such valiant efforts to respond to the

¯ 25 concerns that the cities have raised, but they have
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O 1 developed a lot of flexibility in the system. And the more

2 they do that, the more I have to be concerned about the

3 ultimate effectiveness of this program.

~ 4 But we are here to support the program.

, 5 And we say it is the single most important mechanism to

~ 6 ensure the protection and restoration of the Santa Monica

¯ ? Bay.

~ 8 N~w, the effect on business is something

i}
9 I thinkwe have to really be concerned about. And our

..e I0 business community has studied this issue very carefully,

11 and our Chamber of Cx~merce in the City of Santa Monica has

12 unanimously approved a motion urging the adoption of this

._¯~
13 permit. They feel they can live within the restrictions

14 that are being contemplated.

5 15 Many cities are saying that they can’t

,¯ 16 afford this and there’s cost issues. One thing we would

.i 17 like to point out is things that we have down in Santa

18 Monica where we tried to look at innovative ways to be

i~ 19 cost effective. For example, we have taken some of our

~ 20 inspection pretreatment permitting and we have combined

21 that with inspection programs that prohibit the discharge

i~
22 of commercial and industrial waste water into the storm

23 drain system.

24 Our inspectors who regularly go out into

¯ 25 various sites are trained and are able to deal with this,
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O 1 like fire inspectors and others, so that we found ways to

2 be cost-effective as well as being effective in dealing

3 with waste water treatment.

¯ 4 It’s important also to notice that the

~ 5 latest draft of the permit is sensitive to the cities’

~ 6 budgetary process and gives the cities the ability to

7 understand what they are getting into when they adopt a¯

i
8 budget.

, 9 Hearing smae of the requests to delay

O I0 further reminds me of what we go through in the cities when

~ 11 we have assessment hearings on sidewalk repair, gutter

12 repair, things like that, where we send notices, we make

~¯~..
13 valiant efforts to communicate with those involved. And

~ 14 somehow some people do not pay attention and do not hear

15 the efforts. And then when we hold the hearing and get
,!

I¯ 16 ready to make a decision, we have very similar requests to

~ 17 delay.

18 I would say that our city has been

~ 19 involved in this for a year and a half. And if other

~ 20 cities are not aware of what’s going on, maybe it’s their

21 staff that’s the program. But somebody in their cities has
!

.~ 22 been informed about what’s going on, and they were derelict

23 in forwarding that information to their City Councils.

24 I’d like to conclude on this note, about

¯ 25 the health studies of the bay. Some people think that
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¯ i coastal cities like Santa Monica, yes, we are sensitive to

2 the need to heal the bay, we are very sensitive to that,

3 but some people think it’s Just an issue for coastal

¯ 4 cities. And, yet, as we see it, it’s an issue for all

~ 5 those in the region.

~ 6 For example, people in Inland cities

! ¯ ? come to our beaches to enjoy themselves and to recreate.

~ 8 And they are in danger, their health is in danger, by what

~ 9 they experience when they are there.

~ ¯ I0 So it seems to me that if cities inland
~ 11 are concerned about the health of their own residents and
¯ 12 the ability of their residents to enjoy the bay, they wall

~’O~ ~ 13 see that they have common cause with the coastal cities.

14 So we see this as a regional issue. It

~ 15 affects tourism, and it affects the ability of our

~O 16 residents also to enjoy the bay. So we urge you as

J 17 strongly as we can to adopt this permit today and then help

18 us move forward so that we can implement it and really

~ 19 clean up the bay and make this a more attractive bay for

~ 20 people to enjoy.

21 Thank you.

¯ 22                 MR. COE~ We have a question for you.
!

23 MS. ROGERS: The last gentleman took five

24 minutes, and I estimate we will be here until 9~00 if we

¯ 25 don’t run on a tighter time frame. I think w~ have got to
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o 1 put, like, a sign up saying one minute or a minute and a

2 half and say stop and whatnot or it’s going to be midnight

3 before anybody gets out.

~ ¯ 4 MR. COE~ Let me suggest that those who are in

~ 5 favor, like the last speaker from Santa Monlca, if you Just

i 6 say, "Hey, we think it’s great. We favor it," and then

¯ ¯ 7 maybe step aside. And t~at will provide some time for

~ 8 those who oppose it and their ideas, which can be

~ 9 considered.

~ ¯ 10 But I’m going to raise my -- you are

~ ii going to raise your hand from now on after a minute and a

~ 12 half. You can see my attorney if you don’t like it.

~ ¯~
13 MS. HARDISON, New ground rules. My Council in

~ 14 my community loves that when you do that to them.

,~ 15 MR. COE~ I said a minute and a half at the

~I~ 16 beginning of this section.

~ 17 MS. HARDISON: But no one spoke for a minute

18 and a half.

~¯ 19 I am Dee Hardison, the Mayor of the City

~ 20 of Torrance. I’m also the newly elected Chairperson of the

21 South Bay Council of Cities, which is speaking for 15

¯            22 cities here.
!

23 You have our printed material. We

24 passed a resolution from the COG. You have that. And you

¯ 25 have a letter of our Council meeting of July 9, so I’m not

KARYN ABBOTT & ASSOCIATES

R0060 04



"

a 1 going to give you anymore paper.

2 Our concerns in the city of Torrance are

3 obviously two. One is the process that we went through.

¯ 4 And the concerns have been that the elected officials

~ 5 didn’t become part of t~is process until late into the

~ 6 process. I became aware of it in ~rch when Catherine

~¯ ? Tyrrell came out to the South Bay COG and spoke.

i 8 And at that point, yes, my staff had

9 been involved before then. But until our staff got the

¯ ¯ i0 answers back to the questions that the cities asked, and we

11 didn’t get those answers until late May, early June, there

12 was really nothing our staff could bring to our City

~ ¯ 13 Council to take a position on. So we have not had time --

~ 14 (Applause.}
~ 15 MS. HARDISON, Don’t clap, folks. You are

le 16 taking part of my tlmeo

~ 17 Anyway, so it is the time issue. But we

18 are beyond that now. And I know we weren’t part of the

~i 19 original process.

.~ 20 Again, I thinkwe all want the clean

21 water. That’s not the question. Again, it is the

¯ 22 financial impacts to our city.
!

23 A little different perspective. When

24 Catherine Tyrrell came out to the South Bay cities meeting

~ 25 in March, I asked her if a study had been done on the
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~ 1 financial impacts to the city. I even volunteered the city

2 of Torrance to be a part of that study.

3 And I have to tell you, I’m still

e 4 waiting today for that study or for some results to be

°I
5 given to me. I understand there’s something from

~ 6 San Gabriel. But I have to tell you not a piece of paper

e 7 has come to my desk to indicate what those thoughts are.

i 8 So we know it will cost more in the city

~
9 of Torrance. We have already done some financial

le i0 analysis. But we would like to have that opportunity to

11 know those cost figures, to have the time to know what the

12 impact would be to our city.

~e~
13 And, with that, I have other comments,

’ 14 but we will stop. Thank you very much.
~

15 MR. COE~ We want Mr. John Robinson and Carolyn

- Q 16 Van Horn to follow Christina.

17 Christina is not here?

 ohn  binson is ne .

¯ 19 AUDIENCE MEMBER~ John left.

’ 20 MR. COE~ Carolyn Van Horn followed by

21 Francisco Alonso and Robert Bruesch.

¯ 22 MS. VAN HORN: Thank you very much. I am

23 Carolyn Van Horn, Malibu City Council, and I’m speaking on

24 behalf of the dity Council.

~ 25 We have supported the NPDES all along.
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~ 1 I am -- I regret that it is, in my view, weakened, but I

2 urge you to support. I think it’s a beginning.

~ 3 we are a little over five years old as

,)e 4 an incorporated area, and we have been involved with the

i~
5 Santa Monica Bay Restoration project, with the Mallbu

~ 6 Canyon Watershed Council, and everything that wecould be

~e
7 in terms of reducing the contamination of our

~ 8 waters.

~ 9 As adults, I can speak as a parent and

~e i0 as a Council member. As adults, we are very good at making

11 things complicated, and I think we can work through it. I

12 think we are going to have to. What we have heard here

i,g~4~ " "
13 today is sort of an adult’s position of adults making

; 14 things very complicated and then figuring out how to get
~

15 through it and children who really get very simply right

~Q 16 down to the point.

i I am a appalled as a parent17 llttle and

18 as an elected official that we are debating the health of

¯ 19 children versus a pocketbook because prevention is always

¯ 20 the cheaper way to go. And I urge you --

21 MR. core So you support?

¯ 22 MS. VAN HORN~ Yes. The city unanimously

23 supports the resolution. Thank you.

24 MR. core Are you Mr. Alonso?

~ 25 MR. BRUESCH: No. I’m Bob Bruesch.
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~ 1 MR. COE= Go ahead, Mr. Bruesch.

2 MR. BRUESCH= I am Robert W. Bruesch. I am

3 Councilperson for the city of Rosemead and Treasurer of the

~ e
4 San Gabriel Valley Association of Council and

~
5 Governments. And I am Bob Bruesch. I am the environmental

i 6 teacher in the city of Rose~ead who has taken at least 40

le classrooms on floating very bay you are? laboratories in the

i 8 talking about to discover the issues that are before us.

9 So I’m caught in the mid, LEe.

!
O 10 We all know that the b,y needs cleaning

ii up. But I represent a contract city, and the costs are

12 real to us. Let sm give ~ou a quick rundown of what

~e~ ~
13 happened to our city NOI. We too were told that we were

¯ 14 protected from third-party lawsuits. We too were told that
~ 15 our amount of tra,h would not be considered in the

,~Q 16 litigation.

i 17 And when the Judge threw that issue out,

. 18 we paid $800,000, $800,000, five percent of my city budget.

, ~ 19 So this is a real issue to us. And if that language isn’t

~ 20 cleared up, we cannot, we cannot, be in favor of language

21 like that.

~ 22 Being a contract city, we contract all

23 our inspections out. We donor have hired city staff.

24 What do we do when there is a choice between a site visit

~ 25 to look at the pollution going into the storm drain or a
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~ i home visit to see if the latches on a window -- the bars on

2 the window are safe enough?

3 MR. COE~ Can I ask you if the city of Rosemead

~ 4 support this?

~
5 MR. BRUESCH~ No, we do not.

i 6 We oppose the language in there as such

le 7 absolutely the authority. Weagainst legal as~ct8 ~ legal

i 8 need to know more clarification. We have to have more

~ 9 language on what we are expected to ~o, what we are

!Q i0 required to do. And we need to know -- that’s why we need

11 the time to look at this. We need the City Attorney to

12 look at this and find out exactly what we are required to

13 ao.

i 14 May I Just say one thing as a teacher?

15 MR. COE~ One sentence.

~ ¯ 16 MR. BRUESCH~ Please do not make --

~ 17 MS. ROGERS: You know, we are not going to get

18 through the evening. I think this gentleman said his

’m 19 position. I would like to move on.

~ 20 MR. COE~ Mr. Alonso followed by Lawson Pedigo

21 and Harry Baldwin. And let’s get up to bat Bob Pinzler and

~ 22 John Fasana, and that will complete the elected officials.

23 MR. ALONSO: Board members, I am Francisco

24 Alonso. I am a Council member of the city of Monterey

~ 25 Park. Business address, 320 West Newmark, Monterey Park.
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~ I While our staff has not ~a~ any

2 difficulties with this permit, it has been hrought to my

3 attention that nearby cities such as Rosemead, that they do

~ 4 have a difficulty in some of the language in Ehe permit

~
5 that has been presented. And we are trying Eo see if, per

~ 6 chance, an extension of time so some of th~seconcerns can

be addressed. I think it wouldbewlse an~prudent to do

i 8 so.

~ 9 Thank you.

’~
i0 MR. COE= Thank you.

~ 11 MS. ROGERS= Thank you for tbe ~ you took.

12 MR. PEDIGO= My name is Lawson Pedigo. I am

~gt ~
13 the Mayor of the small town of Lomita. It’~ a little

’ 14 contract city in the South Bay, i.? square mi!es.
i 15 I oppose this permitting Language for

~ 16 economic reasons. It would cost us approxim~Zely $50,000

17 for enforcement and implementation of storm4rain water

18 that doesn’t even flow to the ocean from our~own. We go

~ ~ 19 into a small lake in our area which is used ~or cooling for

~ 20 an industrial area.

21 So we have already spent a lot of money

~ 22 and we are involved in a program that is rat~er ambiguous.

23 I believe that it would be very costly, and I think that a

24 lot more study needs to be done before we spend any more

~ 25 money in our city in economic hard times.

KARYN ABBOTT & ASSOCIATES

R0060’t 10



"
~ I So, again, I oppose this. And thank you

2 for my time.

3 MR. COE= Thank you.

~ 4 MR. PINZLER= My name is Bob Pinzler. I am a
~ 5 member of the Board o~ the Santa Monica Bay Restoration

~ 6 Project. I am the elected representative of coastal

?~ 7 cities, and I was given credit for the writing and

i 8 directing of the video that you saw earlier. And it’s that

~ 9 perspective that I would llke to speak to for Just a

!~a I0 moment.

~ 11 I thlnkone of the problems that we have

~ 12 here is the lack of communication that has occurred over

~ ~ } 13 time. Much of the discussion that went on in our

14 Council -- I am a Council member from the city of Redondo
I 15 Beach whom you have had representation.

~ 16 But one of the issues that was raised at

~
17 that time was that so much information is going to be

18 coming down the line. Those are the open questions. Those

~ 19 are the things that are of greatest concern to people. The

20 great unknown.

21 I think that an effort must be made and

22 can be made through the way that you work through the

23 language of the permit, as well as what comes down later,

24 to make sure there is conclusiveness in the process that

~ 25 will be coming down, even, perhaps, using the dispute
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~ 1 resolution services that are available to make sure that

2 those things that are still to be decided -- and there are

3 things that are still to be decided and there are things

~ 4 that are primarily what is of concern to the cities -- that

~ 5 a Joint effort is made to make sure that those things are

i 6 solved to the satisfaction of both sides.

i~
7 So I was part of the process. I am one

~ 8 of those policy makers that they spoke about who was
~ 9 involved in this process. I have got a lot of scars on my

~ i0 back from what this whole process is all about. And I

~ ii understand what both sides are speaking about.

~ 12 And it is from that perspective that I

e~.,~
13 wanted to address you, not exclusively about the permit

~ 14 itself, but about the process itself.

~ 16 MR. COE~ Thank you.

i 17 MS. CRAVEN~ Excuse me. I still don’t

18 understand. Do you want me to support it? Do you want a

~ 19 delay? DO you oppose it?

i 20 MR. PINZLER~ My Council has voted to ask for a

21 delay. I am bound by what my Council has voted.

~ 22 MS. CRAVEN: Thank you very much.

23 MR. COE~ Did Harry Baldwin go? I called Harry

24 Baldwin.

~ 25 MR. FASANA: I think Harry Baldwin had to
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~ i leave.

2 MR. COEs All right. You are John Fasana?

3 MR. FASANAs I am John Fasana. I am Council

i~ 4 member of the city of Duarte. My city is opposed, to get

~ 5 that on the record, at this point.

~ 6 A couple of facts. First of all to talk

~ 7 about the unfunded mandates. It’s not an abstract issue

~ 8 when you are faced with daily choices as far as public

~ 9 safety, police and fire, parks and recreation programs that

~ i0 deal with at risk youths. There are many choices that need

i 11 to be ma~e.

12 I think the big problem that I am

i~t~’} 13 hearing both from the supporters of this permit and the

¯ 14 opponents, one thing we both agree on, is that there are no
i 15 teeth basically because the resources have not been

I~ 16 identified here.

~ 17 We agree with the opponents that

18 resources have not been identified. And until we see some

~ 19 resolution, basically from the state level -- because,

~ 20 frankly, we think this permit goes above and beyond what

21 the federal guidelines stated. Some of the members from

22 the state that have been here, they are part and parcel to

23 the loss of the funding that we experienced as cities.

24 That money has not been restored even as the state moves to

25 prosperity.
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~ 1 And we think that up front, if this

2 issue of funding is not addressed thoroughly, particularly

3 now with Prop 62, the decision there and the Jarvis

~ 4 initiative coming forward, we don’t have the flexibility to

: 5 implement revenue increases without going to the voters.

i 6 we think it may be fair to step back,

7 look at a process that squarely identifies the funding

!
8 that’s going to be required so we can get on with

’ 9 restoration because I think that’s something we all agree

~ 10 needs to be done.
~ 11 Thank you.

12 MR. COE= Thank you very much.

i~ ~ 13 We will now break for a late lunch. I

14 know it’s difficult for people to find places to eat in the
i 15 civic center, but let’s try to get hack at 1=45 -- 2=45°

!~ 16 We are going to start at 2=45 whether you are here or not.

i 17 ***

~ 18 (At the hour of 1=55 p.m., a luncheon

~ 19 recess was taken, the hearing to be resumed at

i 20 2=45 p.m.)
21 -000-

~ 22 1/]
~

23 ///

24 ///

25 III
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~ 1 LOS ANGELES, CALIFORNIA; MONDAY, JULY 15, 1996

2 2:50 p.m.

3 -O00-

i ~
4 ***

: 5 DR. GHIRELLI= Mr. Chairman, members of the

~ 6 Board, and members of the audience, I have been asked by

~ ? the Board to keep a close watch on the clock here. So when

8 your time is up, I am going to hold up a yellow card. And

9 that will be your statement that your time is up.

i~ 10 MR. COE: This is a public hearing and the

11 testimony is under oath. And if there are some people who

12 came in after I gave the oath that are going to testify, if
!

~.~ 13 SO, if you will rise.

, 14 (Oath administered. )

15 MR. COE: We will star~ off with Sarah Wan.

t,, wAN, yo,.

i
17 I’m Sarah Wan. I live at 22250 Carbon

18 Mesa Road in Malibu, and I am a California Coastal

t~ 19 Commissioner. And I am here to present a letter that was

j 20 voted on and approve unanimously on Thursday by the

21 Commission.

~ 22 It says that the California Coastal

23 Commission urges the Los Angeles Regional Water Quality

24 Control Board to adopt the issue of the Los Angeles County

25 Municipal Shorm Water Permit. The Commission believes that
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~ 1 takin~ this action will advance coastal act pollcles and

2 implementation of the Santa Monica Bay Restoration Plan as

3 well as the goals of Section 6217 of the Coastal Zone

~ 4 authorization amendments of 1990.

5 The California Coastal Act contains

~ 6 policies that will be heard by adopting a comprehensive

~,~
7 storm water permit for the Los Angeles Region. These

8 provisions call for the protection and restoration of

9 coastal waters, includlng streams, wetlands, and related

~ 10 waters.

i, 11 The proposed permit will help accomplish

! 12 this by focusing attention on the reduction of pollutants

~
13 for both existing and new development. Adoption of this

~ 14 permit is critical to the successful implementation of the

15 Santa Monica Bay Restoration Project which relies upon the

i~ 16 county and the cities having an effective urban runoff

i
17 control program.

18 The Commission is of the opinion that

,~ 19 the proposed permit is an important step towards ensuring

~ 20 comprehensive programs throughout the region.

21 Lastly, this permit is designed in a

~ 22 manner that is supportive of the state of California’s

23 efforts to meet the goals and objectives of CZARA. This

24 proposed permit will help advance a consistent approach to

25 implementing management measures to control runoff from

R0060116



~ 1 both new and existing developments. And w~ applaud that

2 Regional Water Quality Control Board’s attention to these

3 matters.

)~ 4 In conclusion, the Commission found that

5 the proposed permit is a significant improvement over the

~ 6 1990 permit and supports its adoption. And the Commission

~
7 acknowledges the difficult negotiations and compromises

8 that have been a part of the reissuance process and looks

. 9 forward to the improvements to coastal water quality that

i~ I0 can be anticipated from an effective implementation of the

~ 11 new permit~ °

! 12 And might I add personally that this is

,:~
13 a long overdue first step. And I urge that £t should be

! 14 passed.

t you.

~ 16 MR. COE= We are getting into the category now

i
17 of permittees that have not been represented previously

18 during this hearing by elected officials.

~ 19 And based on the number of blue cards

~ 20 submitted, the average would be two minutes apiece. Please

21 keep that in mind. And you will see a yellow card when

22 your time is up.
!

23                         The first is Oka Lampman followed by

24 Daniel Keesey and followed by Desi Alvarez.

25 MR. LAMPMAN~ Mr. Chairman, member of the
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~. 1 Commission, Dr. Ghirelli, it’s Oral Lampman.

2 MR. COE~ I’m sorry.

3 MR. LAMPMANs That’s all right.

,~ 4 I’m OraL Lampman, Public Works Director

5 for the city of Burbank.

~ 6 Last Tuesday evening, I presented to the

7 City Council a resolution taking a position that the

8 meeting or the hearing be~ontinued for certain

9 corrections. Frankly, it~as that day we had received the

p~ i0 latest revised permit. AR~as I mentioned to the City

~ 11 Council, I think that the~oard’s staff has fairly

12 adequately responded to the concerns we have.

13 so not taking a position of

!!
14 supporting. Our City Counc£1 isn’t taking a position of

~ 15 supporting the resolution, but we don’t oppose it. As I

!~ 16 told the City Council, I ha~e been working with the EAC on

I
17 this issue for two year~, and I’m tired of it.

18 We wil~ £mplement the program, and I

~ 19 think, in cooperation both with the county and Regional

~ 20 Board, we will be able to accomplish the ultimate goal.

21 I would also say that, frankly, I don’t

~ 22 see, from Burbank’s perspective, and I have to speak simply
!

23    for Burbank, we don’t see it, as it’s presently written, as

24 being a major cost obligation on the part of the city. We

25 have already implemented so~e of the programs in the
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r, i initial permit.

2 MR. COE= DO ~ou foresee that your city, after

3 reviewing the revision, will cu~e out and support

~ 4 officially the pemit?

5 MR. LAMPMAN= I think yes. I would have, no

~ 6 problem going to the City Council supporting the permit.

ID
? Because, again, as I’ve ~entioned in the past, the city of

8 Burbank has had an NPDES permit in our water reclamation

% plant for 30 years, and ~e have worked well with the staff
|

~ i0 o~er that period of time.

~ 11 MR. COE ~ Thank you very ~uch.

12 MR. KEESEY= Mr. Chairmanr members of the
~

~ 13 B~d, thank you.

~ 14 First of all, I’d like to say that I

, 15 work for the city of La Verne. I am representing the city

|~ 16 of La Verne and the Council. M~ na~e is Dan Keesey. The

! 17 business address 3660 East "D" Street, La Verne,

18 California.

~.~ 19 First of all, I wanted to thank the

’ 20 Board and the staff for the work they have done on this
|

21 permit. I have been very active in helping put the permit

22 together. I have served on the Executive Advisory

23 Committee. And we, in La Verne, are comfortable with the

24 permit now.

25 The Board has -- the staff has done a
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~’. 1 great Job in responding to the comments that we had on the

2 December 18th graft. However, there are a few issues that

3 I would like to point out to you and ask that they be

~ 4 resolved prior to your adopting the permit. And I will

5 Just briefly mention what those are.

6 First, it has been mentioned before that

,_~
7 the cost associated with this permit is unknown really. We

8 have estimated anywhere from a couple hundred thousand

9 dollars to half a million dollars, depending upon the types

i~ 10 of projects that may be implemented by the permit and the

’ 11 subsequent plans that are required in the program.

12 The permit contains ambiguous

~-~ 13 enforcement. Language such as "to the extent practicable"

’ 14 is very difficult to define. And in any court of law I

15 think y~u will find that we are going to be going back and
|

~ 16 forth with things like that.

~ 17 One major concern we have is that it’s
|

18 state-delegated responsibilities. The Board’s staff is

i~ 19 trying to ask the cities or demand that the cities carry on

, 20 obligations of the Board for permits that this Board

21 issues, various industries and construction activities. We

22 feel that the time lines to implement many of the programs
|

23 in the permit are unrealistic considering the scheduling of

24 Board hearings, public notices, and things of that nature

25 that have to occur.
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~ 1 And lastly, that it contains too many

2 levels of bureaucracy.

3 Thank you for your time.

~, 4 MR. COE~ Thank you.

~
5 Mr. Alvarez followed by -- what’s that

~ 6 last name -- Leiga, who would like to interject himself at

~., ? this point, and Ed Schroder please.

~ 8 MR. ALVAREZ~ Good afternoon, Mr. Chairman,

~ 9 members of the Board. I am Desi Alvarez representing the

~q i0 city of Glendale. My business address 633 South Broadway,

~ 11 Glendale, California.

12 We do agree that the tentative order

,~ 13 before you today is a tremendous improvement from the

~ 14 earlier drafts that we have seen, and we would like to

~ 15 commend the staff on their work.

I~ 16 The city of Glendale prides itself on a

.~ 17 lot of environmental programs, and currently it’s spending

18 in excess of three and three quarter million dollars a year

.~ 19 in compliance with the requirements of the current permit.

:~ 20 We believe that the proposed tentative

21 order needs some additional work ~o address some of the

~ 22 concerns remaining with our city. We think that the permit

23 still imposes regulations which go beyond federal

24 requirements and is going to propose unwarranted additional

~ 25 requirements for residential and unfairly target small
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~ 1 businesses in our commun£t~.

¯ 2 The permit will require the city to

3 conduct educational site visits. These are educational

~ ¯ 4 site visits that we have to conduct at specified time

. 5 intervals. We believe that this requirement demonstrates a

~ 6 lack of flexibility concerning cost effectiveness. If the

~ ~ 7 intent is truly to have an educational program, we belleve

~ 8 that the cities should be allowed to develop the best

~ 9 approach that meets their community requirements.

~ ~ I0 We believe that the permit shifts some

~ 11 of the state’s responsibilities with respect to their

12 facilities on the city without any compensation, and it’s

~..~.~
13 unfair to require the cities to do so.

i 14 The will the cities torequire

~ 15 fund and carry out unknown programs. And these are

..~ ~ 16 programs that are going to be developed that are in the

~
1~ terms of the permit, o This is probably the area of greatest

18 concern to us. Many of these programs will require the

~ ~ 19 implementations of requirements, all at some cost, and that

o~ 20 cost is unknown at this time.

21 We believe that some of the language in

i~
22 the permit is still vague and exposes the city to

23 litigation. The findings that are underlying the permit

24 fail to establish a complete scientific basis for

~ 25 regulating all waters in the county, and some of the
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~ 1 discharge requirements exceed federal standards.

2 In summary, the City Council, on July 9,

3 considered the permit and unanimously adopted a resolution

¯ 4 urging you to delay action on this until some of those

5 issues can further be resolved.

;~ 6 I would like to enter a copy of that

¯ ¯ 7 resolution into the record.

~ 8 MR. COgt Thank you.
~ 9 MR. LEIGAt Thank you, Mr. Chairman, members of

~e I0 the Board. I am A1 Leiga, Mayor of the city of Claremont,

~! 11 207 North Harvard, Claremont, California 91711.

~ 12 Last week our City Council looked at the

,~
13 available permit we have on it and unanimously passed a

~ 14 resolution opposing the new revisions of the permit and

~ 15 actually spelled out why. And I will give you a copy of

j ~ 16 that.

~
17 Basically we said we find it completely

~ 18 unacceptable. It’s an unfunded mandate that will put a

~ 19 burden on all cities and not likely to produce the

20 necessary results to clean up the storm drain outflows to

21 the ocean. There are some additional details in here, and

i~ 22 I will pass that along.

23 Also last week we received the latest

24 revisions to the permit, substantial as they are, and today

¯ 25 there is more revisions. Although the permit has gone
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~ 1 through 18 months of reviews, more changes probably

2 occurred during the past month than the prewi~us

3 I think this is a permit in process.

~ 4 There has been no chance to review the series of the latest

5 changes to see what the impact to the cities truly will

~ 6 be. I think elected officials would like to have a chance

~ 7 to provide some meaningful input on the permit as it keeps

’ 8 changing.

~ 9 There’s really been no analysis of the

,Q i0 current permit -- who has been implementing the best

~ 11 management practices. We don’t know what~are

12 accomplishing at this point to see where we ~o from here.

.~m~ 13 The issue of cost has been brought up by

~ 14 a number of other speakers. There has been no serious

~ 15 analysis of the cost. The Council of Goverm~ents has done

.)~ 16 some. We looked at that. And the funding is certainly not

~
17 there. It’s clearly an unfunded mandate which is going to

18 have som~ serious implications if the new Jarwis initiative

~ 19 passes as well. I think these kinds of programs should be

~ 20 funded by federal or state to have some success.

21 We also have a very serious concern

~ 22 about third-party lawsuits. It looks like we are almost

23 federalizing some local ordinances, in fact. Considerable

24 time and funds have been spent during the first Permit with

~ 25 these various lawsuits if you look at cities like Burbank,
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~ 1 Azusa, L.A. County, et cetera.

2 Our request is that the adoption of the

3 permit be postponed so we can provide appropriate

~a 4 analysis. I know there are a lot of people here wi~h

~ 5 T-shirts on and slogans. But I think this is a very

i 6 serious matter, and it should be addressed in a serious

~ ~
7 manner and not be intimidated by that.

~ 8 I think we need some response so we can

~ 9 get a proper analysis of what these latest significant

~o 10 changes really mean.

11 Thank you for your time.

~ 12 MR. COE: Thank you.

, ~ 13 Ed Schroder to be followed by Sid

~ 14 Mousari and Raymond Holland.

~ 15 MR. SCHRODER~ Thank you, Mr. Chair. I am Ed

~ ¯ 16 Schroder. I am a public worker for the city of E1 Segundo.

~ 17 The city of E1 Segundo also passed a
~ 18 resolution urging the Board to refer this item back to

~o 19 Staff to resolve some of the issues that we are concerned

~ 20 with.

21 Just as an example, I had an opportunity

ie
22 ~o review the changes of July 7. And as it turns out,

23 those changes have raised another issue that I think is

24 significant and hasn’t been addressed yet; and that is, on

¯ 25 page 21, on Item No. 4, it talks about "prohibit the
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~ I discharge of untreated runoff." And that statement~kes

2 an implication that treated runoff is allowed, in which

3 case the question then arises, what level of treatment is

..Q 4 approved and who authorizes it? Who issues a permit to

~ 5 allow that discharge?

~ 6 I have been involved in this for 18

O 7 months, and I have not once ever discussed cities issu~n~

~ 8 permits, okay. I did call Catherine last week and raise

~ 9 the question to her as to whether the Board wouldbe

~@ i0 issuing permits to any business that wants to discharge
~ Ii something in the storm draln system.

12 At that t~ae, she said she didn’t know

~ 13 and she would get back to~e. We talked about it this

~ 14 morning. And as of right now, it’s still an unresolved

~ 15 issue. I don’t know of a city in this room that has

i@ 16 considered a permitting process as part of this program.

- I~ So again, I have given you a copy of our

18 resolution for your record, but I al,o urge you to help us

~O 19 and resolve these issues so we know what we are getting

~ 20 into before we are tasked with these responsibilities.

21 Thank you very much.

le 22 MR. MOUSARI ~ Good morning. My name is Sid

23 Mousari, and I am Director of Public Works for the city of

24 Baldwin Park. I am here representing the city of Baldwin

~ 25 Park.
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~ I The city of Baldwin Park also passed a

2 resolution last week opposing the per~ait the way it was

3 presented to them, and that was the previous permit.

~ ¯ 4 Since then, there has been some changes

.~ 5 to that permit that the Council is not ~w~e of. The

"1 6 Council’s concerns were the litigation resulting from the

~e 7 permit and also the financial impact on th~ city.

~ 8 The City Council requests that the Board

i 9 would postpone the matter until such tl~le all these issues

~¯ i0 are resolved and further time is alloted them to evaluate

~ 11 the details.

12 With that, thank you very much. And if

¯ ~ 13 it’s possible, I would like to defer some of my time tO one

~ 14 of my colleagues so he can talk about another issue.

I
15 Is that possible?

)I~ 16 ~R. COE~ Representing the city of Baldwin

~ 17 Park?
I 18 MR. MOUSARII I’m sorry?

~ 19 MR. COE~ Is your colleague from the city of

i 20 Baldwin Park?

21 MR. MOUSARI~ No. He is fro~ the city of

e 22 Whittier. His name is Ray Tahir.

23 MR. COE~ Why didn’t he turn in a blue card?

24 MR. MOUSARI~ He has already.

¯ 25 MR. COE~ Oh. Well, we will get to him.
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~ i MR. MOUSARIz Okay. I was Just deferring some

2 of my time to him.

3 MR. COE: Oh, ali right. Thank youwerymuch.

.,~ 4 MR. HOLLAND~ Mr. Chair, members of the Board,

~ 5 Staff, my name is Ray Holland. I am the Director of Public

D 6 Works for the city of Long Beach. And I want to read to

!a
? you a portion o£ a letter from James Hagman, the City

~ 8 Manager of Long Beach. And I have Just given a copy of

~
9 that letter, as well as some attachments, which I would

~ i0 like to have all of them entered into the recor~and

~ 11 distributed to the Board members and key staff.

12 Submitted herewith for your

~.~-~ 13 consideration is a resolution adopted on July2 ~

~ 14 unanimous vote of the city of Long Beach representing over

~ 15 425,000 citizens urging you to defer the issuance of the

i~ 16 tentative order to the Municipal Storm Water and Urban

I 17 Runoff Discharges within the county of LOs Angeles.

18 The City Council makes this request

~ 19 because they believe this permit is deficient in a number

~ 20 of ~reas; and that the permit, as written, does not comply

21 with state and federal law, exposing Los Angeles County

I~ 22 cities to unreasonable risk of lawsuits.an

23 Therefore, please direct your staff to

24 respond to ~he issues set forth here in this letter in our

a 25 resolution and in the City Attorney’s letter to
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i Dr. Ghirelli dated June 26, 1996, and to make corresponding

2 revisions to the draft permit.

3 Long Beach firmly believes the tentative

4 order greatly exceeds the legal authority of the Regional

5 Board and that it exceeds the requirements of the Clean

6 Water Act and does not co~ply with the Porter-Cologne Water

7 Quality Act.

8 The following are some of the city’s

9 major concerns outlined In the resolution. These concerns

10 are based on review of the tentative order received onMay

Ii 29, 1996. I’m Just going to read two of ma~y.

12 The findings and permit requirements do

13 not comply with the Clean Water Act. Additionally, the~

14 are not based on any sound scientific examination of the

15’ impact of storm water a~d urban runoff on the receiving

16 waters of Long Beach, and I want to stress the receiving

17 waters of Long Beach. @ost of the testimony you have heard

18 here today relates to t~e Santa Monica Bay. We are not

19 with the Santa MonicaBa~.

20 MR. COE~ Mr. Holland, may I interrupt? I ~ust

21 have a question here.

The city of Long Beach has two minutes,22

23 and I see two blue cards here for different people from the

24 city of Long Beach.

25 MR. HOLLAND~ I don’t know who the o~her person
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1 is.¯
2 AUDIENCE MEMBER= I’d be happy to waive my

3 time.

~e 4 MR. COE= Is that the City Attorney?

} 5 AUDIENCE MEMBERs I’d be happy to waive my!

time. But I understood that, in the past, if there have

~, 7 been multiple representatives from a city, they have each

~ 8 gotten the opportunity to speak. If that’s not the rule

! 9 you are going to apply, then I will defer to Mr. Holland.

~e I0 MR. COE~ A~I right.

i 11 MR. HOLLAND= Thank you, Mr. Chairman.

12 The second point of many, and the only

~e~~
_~

13 one that I’m going to read at this point, is requirements

14 will impose significant additional costs on the city of

~ 15 Long Beach estimated at 3.5 million the first year. That’s

le
16 on top of a $30 million deficit in our General Fund.

17 The city of Long Beach calls on this

I 18 Regional Water Quality Control Board to defer issuance of

.~ 19 this tentative order and to direct its staff to revise the

20 tentative order as follows in your letter that has eight

21 points. I would like you to read those. I object that I

~ 22 don’t have enough time to read it. Other speakers have had

23 time. We haven’t.

24 I’m going to summarize one point. This

~ 25 is the perspective of the City Staff and the City Council

~
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~ 1 of Long Beach.

2 We believe that when the citizens and L

3 business owners of Los Angeles County fully realize the

~e 4 significant impacts this tentative order has on their daily¯ 1I 5 lives and business operations, we will see a reaction

~ 6 similar to what happens when one swats a hornet’s nest. If

i, 7 you are prepared to swat such a nest, it seems to me you ~

i 8 would want a solid foundation for doing so. Respectfully,

~
9 Long Beach does not believe you have such a foundation.

~e I0 Please, as I’ve already said,
~ 11 incorporate this letter and the attached documents as part

~ 12 of the official record, and we thank you for allowing us to

j 14 HR. tOE: The city of Azusa is next, Nasser rl

~~ 15 Abbaszadeh, followed by Rufus Young followed by Richard U

IQ 16 Burtt from the city of Torrance.
~

17 MR. ABBASZADEH: Thank you, Mr. Chairman. My

18 name is NasserAbbaszadeh for the city of Azusa.
m~

it
19 I wanted to enter into the record that

20 Resolution No. 96-690, which the city of Azusa City Council
%

21 unanimously adopted, and urges the Board to delay action on

I~ 22 this until all the issues have been resolved. Thispermit

23 document is eight pages long. I won’t go through all the

24 points made in there.

~ 25 However, Just to bring up a couple of

~
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i i the items that we’ve addressed, we have objected to the

2 tentative order being a work in progress. There have been

3 changes since December almost on a daily basis. We would

~ ~ 4 like to see a finalized document before we can thoroughly

i 5 evaluate it an~ figure out the fiscal impact and all the

I 6 requirements that are i~posed on us.

I. 7 The second point I wanted to raise was

I 8 our great concern with site visits. If the goal is to

~ 9 disseminate educational information to businesses, the

~ I i0 cities should be allo~:~:l the flexibility to handle that

i 11 internally instead of forcing the city’s hand and imposing

12 the site visits on the cities.

~
13 Thank you very ~uch.

~
’ "

14 MR. YOUNG= Good afternoon, Mr. Chair, members

i 15 of the Board. is Rufus C. Jr. I am anYoung,

~Q 16 attorney with Burke, Williams & Sorensen. My address is

I 17 611 West SiXth Street, Los Angeles, 90017. I appear today

18 on behalf of the cities of Downey, Bellflower, Alhambra,

~ 19 and E1 Segundo. I’ll ~ake as many points as I can before

20 time expires.

i 21 The first is that the time period has

~ 22 not been 18 months; it’s closer to ten days. The permit is

23 dated the 5th of July. It was not received by the cities

24 until the 8th or 9th, making it a seven- or eight-day old

~ 25 permit.
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~ I Second, the cities have been hampered in

2 their preparation for comment on this permit and the

3 analysis of the permit by delays by the Board in responding

. ~ 4 to several Public Records Act requests, the first one of

~ 5 which was dated the 15th of February. We did not receive a

! 6 written response to that Public Records Act request until

ii 7 the llth of July, four days

8 The third point -- well, I will add to

}
9 that; that we did receive an opportunity to review so~e

i~ i0 documents,’ in some cases boxes of documents, that were

~ 11 unidentified as to Just what they referred to.

12 The third point, receiving water

ie~ ~. 13 limitations                          . We understand the importance of the receiving

i 14 water limitations. We understand that the language in the

~ 15 permit about discharge of s~or~water does not cause

iQ 16 nuisance or recurring impairment, and we suppor~ these

17 concepts.

18 The flaw in this permit is that much of

~ 19 what the cities do with respec~ to storm water is beyond

~ 20 their control. Cities cannot control gravity and the

21 cities cannot control storms. And storms sweep things into

I~ 22 storm water systems, particularly what’s called automobile

23 manure; that is, the things, the effluent, from automobiles

24 and trucks= brake pads, oil, transmission fluid, coolants.

~ 25 All that is beyond the cities’ control.
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~ i The fourth point, rule making. We

2 believe that what has occurred with the preparation of this

3 permit, improved as it may be, has encompassed rule

~ 4 making. Mr. Leon suggests otherwise. We take the view

, 5 that, if you look at this permit, it’s apparent that it is

! 6 replete with shalls, musts, timetables. It is a rule.

i~ 7 When we commented on this earlier to

~ 8 Mr. Leon, he said, "Well, we can go beyond the Clean Water

, 9 Act requirements because we have the Porter-Cologne Act."

i~ i0 Well, if you are relying on the Porter-Cologne Act, you are

11 making rules, and making rules is subject to administrative

12 procedures.

~,~, 13 Finally, with respect to the County’s

I 14 support for the permit, that should come as no surprise if

I 15 you read the settlement agreement between NRDC and the

i~ 16 County. That settlement agreement calls for County to use

17 its best efforts to gain the approval of this permit.
i 18 So I would not infer, from the County’s

~ 19 support, that they view this as Just a peachy-keen permit

} 20 that ought to be supported on its merits.

~ 21 Thank you very much for your time.

I~ 22 MR. COE~ Richard Burtt. I guess your Mayor

23 testified a little earlier. Theoretically this is supposed

24 to be group permittees where public officials have not

~ 25 testify, so please keep it brief, followed by Charles
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~ 1 Silher and Ted Semaan.

2 MR. BURTT~ Thank you, Mr. Chairman. I

3 appreciate the opportunity to speak to you and the members

~ 4 of the Board.

5 The City Council of Torrance last week

. 6 took an action on mainly four issues in opposition to the

~ 7 tentative order that you have before you today. The

8 concerns can probably be best summarized as a matter of

9 uncertainty and a matter of cost from the standpoint of the

~ i0 city of Torrance.

11 The first issue is that, from our

12 estimate, the initial cost for the city of Torrance over

~ ~ 13 the next 12 months will be some $300,000 purely for

14 administrative and monitoring costs for which we do not see

15 any sort of product being returned. Again, there is no

~ 16 funding for this.

17 The second issue is the development of
I 18 programs and studies that will require actions to be taken

~ 19 in the future which we cannot quantify now.

~ 20 The third issue imposes future financial

21 obligations that are presently unknown.

i~ 22 And fourthly, the permit should

23 recognize the relative costs and the environmental benefits

24 in relation to competing public needs, or I should say,

w 25 public works needs.
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Many things that are mentioned in the

2 tentative order mention things such as the storm water

3 system, the sewer system, the street system. Each one of

~ 4 these elements are, in most communities in Southerm

5 California, in dire need of investment. If they are not

6 properly invested into, they again become part of the

~ ? problem.

8 We have a very limlted source of funds

. 9 to work with. Anything that we take away from our current

~ 10 efforts to improve our street system, our sewer system, our

~ 11 drainage system is also going to have an impact on what we

12 are all trying to achieve here.°
~ 14 MR. SIHLER~ Charles Sihler, city of Pomona

~ 15 Public Works Department, 505 South Garey, Pomona 91769.

i"

16 I am not going to go into the detall

17 that everybody has in the past because I think they have

I 18 beaten the subject quite nicely. However, a couple of

~ 19 points I’d like to go to.

| 20 For those who object to the 36-month

21 time frame to allow us to implement this does allow the

I~ 22 cities to try and at least develop some revenue sources

23 which was not included in the earlier points.

24 However, the final draft, as received,

~ 25 did not allow our community adequate time to make any

~ 202

KARYN ABBOTT. & ASSOCIATES

R0060~36



¯

~ 1 response whatsoever. I personally received this on my desk

2 on Tuesday, last Tuesday afternoon, and was asked to get a

3 response back to the Board, which I did.

~ 4 Sitting in here listening to earlier

5 comments and reading parts of the report, I found parts

, 6 that I fully missed and omitted In~f review that would

~ 7 have been included in my letter to the Board.

~ 8 However, there ~re t~ points that we

9 looked at in the discussion that we felt really needed to

~ i0 be addressed properly, the public Lnfor~atlon, public

11 outreach, which is a real forward step on the par~ of the

12 Board to look at the best way of solving the problem is to

~-’A- 13 educate the people.

~ 14 But in the training ~aterlals,

~ 15 developing educational materials for training of empl6yees,

~ 16 unlike the balance of the permit, ~his is not put on the
I 17 principal permittee. And having run a training program in

18 the Navy Reserve, I know that if you have a good training

~ 19 module to work from, it’s rather easy to implemen~ and

~ 20 modify and do your own.

21 There is only one thing worse than no

I~ 22 curriculum at all and it’s a bad curriculum. If we want

23 our employees to be properly trained, we are going to need

24 to come up with a good directive to do so.

~ 25 In the immediate outreach, there is a
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n 1 comment regarding "shall maintain a list of qualified

2 personnel." I think that who defines that should be

3 clearly identified within the permit.

~ 4 And the final item w~m

5 attachments in the glossary of terms. There was a little

i 6 thing in there that our code says, you know, as an

~ 7 allowable, permissible discharge, and that’s clean,

8 dechlorinated swimming pool water. And you had eliminated,

9 in the body of your Permit, a clean and swimmable verbiage

’~ I0 which basically points the thing to a point of failure.

~ 11 All in all, I would like to congratulate

12 the Board on working hard. I wish we had gotten this

,~t-~.
13 permit to us two months ago so we could have acEually done

i 14 an adequate review and could have come up with an official

~ 15 city position. We weren’t able to do so. But all in all,

~ 16 I congratulate them on the effort they have done.
I

17 Thank you.
i 18 MR. COE: Is Ted Semaan here? Gone.

,~ 19 Ray Tahir has made out three cards, so

~ 20 this requires some explanation.

21 MR. TAHIR~ Well, I represent three cities,

I~ 22 Alhambra, Whittier, and Lakewood, all three of which

23 adopted resolutions the other nigh~ essentially opposing

24 the proposed permit.

~ 25 MR. COE: We just heard somebody represent four
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~ 1 cities, and they still had Just the two minutes.

2 MR. TAHIR~ Could I have four and a half

3 minutes? I’ll be out of here in four and a half.

~ 4 MR. COEz No. We Just had an attorney who

5 represented four cities, and he had two minutes.

~ 6 MR. TAHIR~ Well, I don’t know if he represents

~.3 7 them on an ongoing basis or he is specifically representing

8 them today. I know one of those cities, Alhambra, has

9 designated me to speak on ~heir behalf today.

~ i0 MR. COE~ Tou had better start.

: 11 MR. TAHIR~ My name is a Ray Tahir. My

12 business address is 11500 West Olympic Boulevard in

j~.,~¢ 13 Los Angeles. I am a consuItant to several cities in

i 14 Los Angeles County on NPDES matters. As I mentioned to

~ 15 you, three of these cities have asked me to urge you to

~ 16 return to your staff the proposed tentative order to

~ 17 correct several problems which I believe --

I 18 MR. DRANE~ Sir, I think you need to slow down

~ 19 a little bit for the court reporter.

~ 20 MR. TAHIR~ I’~ sorry. I’m on a time limit,

21 though.

I~ 22 MR. COE~ Why don’t you Just summarize your

23 written statement rather than read it.

24 MR. TAHIR: Hey, okay.

~ 25 With regard to industrial/commercial
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~ 1 site visits, contrary to what staff has asserted, the

2 proposed order does not remove the enforcement aspect from

3 the permit. This is something you need to note. While the

~ 4 permit may emphasize public education, it also compels

5 cities to impose on businesses, by ordinance, some 17 storm

. 6 water pollution prevention practices, practices such as

~.~ 7 requiring parking lots with 25 or more spaces to be free of

8 visible oil leaks and debris.

~ % The problem ks that, if city or county

~O 10 fire departments, or code enforcement personnel --

~ ii MR. LEON~ Excuse~e, Mr. Tahir. If you could

12 slow down. I don’t think the reporter is catching most of

.~
13 this. So it’s up to you whether you want to be recorded or

i 14 not.

~ 15 MR. TAHIR: I will take it slow.

~ 16 The problem is that, if the city or

I 17 county fire depart~nent, or code enforcement personnel,

I 18 visits a facility for public education purposes and

,.~ 19 discovers an on-site violation of one or more of the 17

20 ordained requirements, that individual would also be

21 compelled by duty to cite that facility.

I~ 22 If the Regional Board Staff really

23 believes that no enforcement is required, then it should

~4 remove the 17 legal authority requirements affecting

25 businesses.
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.~ 1 Now, with regard to non-stormwater

2 discharges. Under one section of the order, only non-storm

3 water discharges that are exempted under the order or that

I~ 4 are covered by an NPDES permit are allowed to enter the

5 municipal storm water system.

~ 6 However, under the legal authority

~.3 7 section of the permit, quite contradictorily, the permit

8 says that it is okay to discharge treated storm water or

9 wash water to the municipal storm water system. But under

p~ I0 the non-stormwater discharge exemption section of the

11 proposed order, treated wash waters are not listed as

~ 12 Permissible non-stormwater discharges. That is a conflict

.~’~ 13 that must be resolved or it will lead to inconsistency and

! 14 possibly litigation against cities and businesses.

! 15 The proposed order also raises another

!~ 16 problem connected to non-stormwater discharges. Although

17 NPDES provisions of the Clean Water Act exempt potable

18 water, that is ordinary tap water discharges to the

~ 19 municipal storm water system --

20 MR. COE= You have a yellow card.

21 MR. TAHIR= Let me Just make one point and I’m

~ 22 out of here.

23 The proposed order exempts such

24 discharges conditionally. Specifically, potable water may

25 be discharged to the municipal storm water system only if
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.~ 1 it is managed in accordance with industry-wide Storm Water

2 Pollution Prevention Practices developed by the American

3 Water Works Association. As you know, Chairman C o e, these

D~ 4 practices were developed for water production industries

5 and do not relate and shouldn’t apply to residences or

~ 6 businesses.

~ 7 MR. COE~ Will Gary Hildebrand please approach.

8 MR. TAHIR~ Second, that non-stormwater

9 discharge prohibitions apply to residential, c~mmercial,

~ i0 and indusrial facilities as well, not Just to water

11 production activities, activities such as hyperchlorinating

12 water lines. Therefore, how can a resident apply these

~-~ 13 practices to the discharge of potable water discharged from

~ 14 a garden hose to a sidewalk or to a driveway?

. 15 I have a few other points. I’m sorry I

,~ 16 don’t have the opportunity to share them with you.

17 MR. COE: You can leave that written statement

18 for the record.

~ 19 Thank you.

20 MR. HILDEBRAND~ My name is Gary Hildebrand.

21 I am with the Los Angeles County Department of Public

22 Works.

23 AUDIENCE MEMBER: Didn’t Los Angeles County

24 already get their two minutes? You have to treat them all

25 the same.
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O I MR. COE~ Go ahead.

2 MR. HILDEBRAND~ My address is 900 South

3 Fremont, Alhambra, California. Yes, Don Wolfe did present

J~ 4 the County’s position earlier.

-. 5 MR. COE~ Yes. Don ~ol£e was an invited me~ber

~-! 6 of the Panel. He was par~ of the staff presentation.

!|o 7 MR. HILD~-BRAND~ And as par~ of the Panel

, 8 presentation, he did stare the County’s position. So I’m

9 not here to repeat ~he consents t~hat he stated before.

I~ 10 However, I would ~Lke to address the

~ ii issue that was raised by Rufus Young concerning the county

~" 12 and its NRDC settlement.

le~)
13 I was involved directly in the

~ 14 developing of the terms of the settlement, and I can

~ 15 confidently say that there is nothing in that particular

P e 16 settlement that requires the county to support the
I

17 tentative permit that’s before the Board today.

I 18 The county based its suppor~ of the

j e 19 permit on the evaluation of the requirements of that permit

~ 20 and its relative merits versus of county’s responsibilities

21 and obligations.

le 22 So, to r~peat, there is nothing in our

23 settlement agreement ~hat specifically requires the County

24 to support this particular permit that’s before you today.

~ 25 Thank you.
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@ I MR. COE~ The next group is public agencies.

2 And nobody turned a blue card in from public agencies as

3 such, so we will go to business associations.

~O 4 According to the blue cards here, a

5 maximum of three minutes each. If we can reduce that, we

,! 6 may get back on schedule.

~10 ? John Parsons followed by Jennifer

8 Taggart followed by Gerald Brgitbart.

i % Is John Parsons here?

~ I0 AUDIENCE MEMBERs John Parsons had to leave.

~ ii MR. COE~ Jennifer Taggart?

12 AUDIENCE MEMBERz She is going to come

IO~) 13 back. She is not back yet.

| 14 MR. COE~ Gerald Brgitbart followed by Joe

D 15 Louis Sedano. Excuse me. I’m sorry. Jose Luis Sedano and

~ 16 Dr. David Kay.

~ 17 MR. BRGITBART~ Mr. Chairman, I am Gerald

I 18 Brgltbart, and I am wlth the California Restaurant
!

~O 19 Association. Our address is 3435 Wilshire Boulevard,

~ 20 Los Angeles, 90010.

21 While we commend the staff and group

le 22 that put this permit together, we feel that we have been

23 unfairly singled out as an industry group within here; that

24 finger pointing at us as a singular group is not fair.

O 25 We feel that it will have tremendous
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~ i financial impact because the cities don’t have the money to

2 enforce the rules that will be imposed here; and that we

3 will again have another fee imposed upon us.

~O 4 We would like to have been brought into

~. 5 this process a whole lot earlier than finding out about it

’! 6 about four months ago or five months ago. So we feel that

~ 7 this permit needs to be held back until such time as all of

~ 8 the stakeholders are permitted to have something of their

~!
9 concerns addressed.

~10
10 Thank you very much.

~ 11 MR. COE~ Thank you.

~ 12 Is Mr. Sedano here?

~o~)
i3 Dr. David Kay followed by Gregory Mastin

| 14 followed by Andy Goodman.

~ 15 DR. KAY~ Good afternoon, Chairman Coe, members

~ 16 of the Board, Dr. Ghirelli. I’m David Kay, Senior
I 17 Environmental Specialist at Southern California Edison, an

. 18 Edison International Company located at 2244 Walnut Grove

,~ 19 Avenue in the city of Rosemead. And I have taken the

, 20 oath.

~1 Edison is the nation’s second largest

te 22 privately-owned electric utility serving nearly eight

23 million customers in over 200 cities ~hroughout a 50,000

~4 square mile service territory within Central and Southern

~ 25 California.
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~ I Edison recommends that the Board adopt

2 the Waste Discharge Requirements before you. Edison

3 believes these Waste Discharge Requirements represent a

~ 4 reasonable cost-effective approach toward controlling

~ 5 pollution in our urban runoff and consequently improving

’~ 6 the local coastal water quality pursuant to the federal

.~ 7 Clean Water Act.

~ 8 Edison actively participated in the

~
9 Santa Monica Bay Restoration Project and continues to work

,I~
10 with Board’s staff and other stakeholders on implementing

11 the Bay Restoration Plan. This permit is one of the most

’ 12 important elements of that plan.

~0~ 13 AS a ~aJor permitted discharger to the

:~ 14 coastal waters, Edison has a direct interest in seeing that

-, 15 the pollution of the coastal zone from urban runoff is

~0 16 reduced. We are privileged to be able to use the coastal

~ 17 waters to cool our E1 Segundo, Redondo, Long Beach, and

18 Alamitos generating stations.

.~ 19 We recognize that our ability to retain

20 that privilege may depend, at least in part, on efforts to

21 restore our near-shore wa~er quali~y, efforts that include

,~ 22 the Bay Restoration Plan and the Waste Discharge

23 Requirements before you today.

24 In addition, many of the commercial and

~ 25 industrial enterprises located in our coastal cities also
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~ 1 depend on either the ability to discharge regulated waste

2 waters or on the recreational and tourism revenues that~a

3 clean coastline address. Many of these enterprises are

~ 4 also Edison customers, and so we also have an economic

: 5 interest in seeing them prosper.

~ 6 We are aware that some of the cities we

i~ ? serve who are also affected by these Waste Discharge

¯ 8 Requirements still feel important issues remain

~ 9 unresolved. We are sympathetic to their concerns and urge

!O
I0 you to direct staff to continue workin~ to resolve these

:° 11 issues

~ 12 Thanks for your consideration.

-~, 14 Is Gregory Mastin here?

15 Andy Goodman?

.~ 16 When I call your name, if you want to

17 work your way up, followed by Douglas Gardner and Jonathan

18 Stein.

O 19 MR. GOODMAN~ Mr. Chairman, the reason for my

20 delay -- my name is Andy Goodman -- is I think I would

21 probably be more properly grouped with the public interest

~ 22 groups. But since I have to pick up my son from day camp

23 in 15 minutes, if I could take the opportunity to speak

24 now, I’d appreciate it.

¯ 25 MR. COE~ As long as you keep within your time
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2 MR. GOODMAN: My name is Andy Goodman. I am

3 President of the Environmental Media Association based at

D¯ 4 3679 Motor Avenue in Los Angeles.

~ 5 Because you have probably never heard of

"~ 6 us, we are a group that works with other environmental

~¯ 7 groups around the country helping them get out their

8 message and communicate to the public and helping them work

.~ 9 towards solutions. And I think that gives me a somewhat

le
I0 unique perspective on what’s happened today, and I Just

11 want to share that with you because that perspective is

12 about this process that has brought together government

13 groups and business and environmental groups working

14 together for a solution.

~ 15 Groups around the country are trying to

¯ 16 do the same thing. And right now this is the whole new

17 wave of environmentalism that is probably the most

18 productive wave that we have ever experienced. It’s not

¯ 19 environmental~sts shouting at business or shouting at

20 industry and saying, "This is what you must do, and the

21 cost of the reality be damned."

¯ 22 These are people sitting down at the

23 table together, the stakeholders, and trying to come up

24 with solutions and doing it. And it’s working all around

¯ 25 the country. So what’s happening today is an opportunity
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� i for you to say that th~s process works; that collaboration

2 does work.

3 To reject this proposal, to ~elay, is to

)~ 4 send a message that cooperation doesn’t workl that you will

~ 5 be tied up in red tape; or that you will ultimately be

°, 6 turned away, even if you sit down and look across the table

~Q ? at the people who have other interests.

8 So on behalf of my group and on behalf

~ 9 of the environmental groups all over the country who are

~!O
i0 trying to work constructively toward solutions, I urge you

11 to adopt the permit. It is not perfect, as everyone has

12 said to you. It is clearly not perfect, but it is

i.~
13 progress.

~ 14 So on behalf of the process, I urge you

~ 15 to vote for progress.

~ 0 16 Thank you.

!I
17 MR. GARDNER~ Mr. Chairman, my name is Doug

18 Gardner. My address is 13~50 Jefferson Boulevard in

~ 19 Los Angeles. I am withMcGuire/Thomas Partners, a large

20 development company headquartered in ~os Angeles. And I am

21 the project manager for the Playa Vista project, a major

~ 22 project located on the west side of Los Angeles.

23 Since my firm’s initial involvement with

24 Playa Vista in 1989, we have been continuously reminded of

¯ 25 the critical importance of water quality in general, and
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~ 1 helping Santa Monica Bay in specific, which, in turn,

2 relates to the economic wellbeing of our entire region.

~ 3 From our perspective, the permit before

.iO 4 you is reasonable and workable~ and that this investment

~ 5 today will pay great dividends in terms of the long-term

~¯ 6 health of our economy. Responsible developments in

~ O ? environmental protection can not only co-exist but is

i 8 mutually supportive and mutually competitive.

9 we support the permit and urge its

i~O1
i0 approval, an action which will both enhance our economic

~: 11 resurgency and improve a vital resource.

~ 12 And I should add, in conclusion, that we

~e~
13 are only one of a large group of businesses supporting this

~ 14 permit. You have heard some today. You will hear a few

~ 15 more, including Southern California Gas, Jon Douglas, NBC

~ 16 Entertainment, the L.A. County Boards of Real Estate, West

~ 17 Side Council and Chambers of Commerce, and many others.

. 18 Thank you for your time.

.~ 19 MR. COE~ Jonathan Stein followed by John

20 Perenchio, who would be the last presentation under this

21 category.

¯ 22 MR. STEIN~ Yes. Thank you.

23 I am Jonathan Stein. I am a lawyer.

24 My office is 1244 Sixth Street in Santa Monica.

¯ 25 I have three points, but the first one
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~ 1 doesn’t have to do with being a lawyer. It has to do with

2 being a resident of Manhattan Beach. I swim in or run

3 along the ocean several times a week year-round for many

.|O 4 years now.

i 5 And you should know that I’m used to

°~ 6 going to court for oral arguments broken out from bacteria

10 7 in the water. I convinced my doctor to give me an unending

i 8 prescription of penicillin so that every time I get a sore

~ 9 throat from swimming, I can pop two or three days’ worth of

~e I0 penicillin. These are standard operating procedures for

~. 11 anybody who swims a lot in the ocean.

~ 12 My second point is lawsuits. You have

13 heard a lot about lawsuits. Moliere once said he was

~ 14 ruined twice in his life; once when he lost a lawsuit, the

~ 15 second time when hew on one.

~O 16 There is a lot of difficulty hearing
~ 17 lawsuits. Right now a small city has a 50/50 chance of

18 getting hit by environmental lawsuits. They are cookie

,¯ 19 cutters. They are very simple. You come up with one

.. 20 complaint, pop in $200.00 in court, you can put that same

21 complaint in against 40 cities. Cookie cutter stuff, very

¯ 22 easy to do. Maybe they have a 50 percent chance of being

23 sued, 80 percent chance of loslng.

24 They are supposed to implement stuff to

~ 25 the maximum extent practicable. They are not; okay? 50

~_~
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~ 1 percent chance of being sued; 80 percent chance of losing.

2 If you go with this permit today, the

: 3 chance of being sued by an environmental law organization

,!~ 4 probably drops to less than five percent. It’s a permit.

~ 5 A Judge is going to give deference to the State Board.

~ 6 It’s going to give deference to a city. It’s going to

!~ 7 solve all but about five percent of the problem.

i 8 The chance of that lawsuitwinning goes

! 9 from 20 percent probably up to 75 Percent. You’re probably

i~o
i0 going to win it because you are going forward in good

~ 11 faith. It’s very hard to show bad faith on the city. Have

:~ 12 you seen anybody here proceeding in bad faith or arguing

13 that we want to screw up the bay? No.

~ 14 Third point, unfunded state mandate.

~ 15 Six years ago, you fulfilled the requirement, as close as

~ 16 you are going to get to fulfilling the requirement, of

17 unfunded state mandate. You go forward to the Office of

18 State Mandates to petition, and then you argue to your

~ 19 legislature, through assemblymen and state senators like

20 you’ve seen, give us money for it.

21 In six years, has anybody gone forward

Q 22 with that? Is there a single petition pending with the

23 State Mandates Office?

24 Thank you.

Q 25 MR. PERENCHIO: I am John Perenchio. I am with
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~, 1 the Malibu Bay Company. I am a principal and owner of the

2 company. We are a real estate development and management

3 company situated in Malibu. We happen to be the largest

.~ ¯ 4 commercial property owner. We have developed propertles

; 5 and undeveloped properties.

~ 6 We are very familiar with the proposed

Permit and we are very supportive of it. Actually, we have7

~ 8 been very successful in making an argument, a pro business

| 9 argument, about the Permit with other business leaders

~|~ i0 throughout the county.

¯ 11 And ~ argument is very sLmple, and I

12 think you should really heed it; and that is, our coastal

,ll~
13 resources are an asset. Besides being a natural asset and

~ 14 a natural amenity for all of us to enjoy, it also is a very

15 important asset for our community, our business community.

~ 16 Right now I can tell you I’m a member of

17 the Malibu Chamber. Our Chamber office gets numerous calls

18 daily about the water quality issues in the local Malibu

~ 19 waters. Those same calls are also happening in other

20 Chamber offices along the coastal strip.

21 If people don’t come to visit our local

¯ 22 waters in the County, it ends up having a negative ripple

23 effect throughout the County. And that ends up being an

24 adverse consequence for all businesses. Because as you

~ 25 know, an active growing business population and base is
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~ 1 really important for all the business throughout the

2 Co.nty.

3 So this really ends up being a pro

ol o 4 business permit that is before you. And I really urge you

~ 5 to support it based upon that argument.

$ 6 Thank you very much.

i ~ 7 MR. COE~ Did Jennifer Taggart return? I guess

~ 8 ~ot o

i 9 The is interestnext category public

0~ I0 groups. And based on the number of cards, we have a

: 11 maximum of five minutes. Please adhere to that.

12 Gail Roderman Feuer followed by Mark

o~
13 Ryavec followed by Michael Stokes.

14 MS. FEUER~ Mr. Chair, members of the Board, I

15 am Gail Roderman Feuer. I am Senior Attorney with the

~ 16 Natural Resources Defense Council.

i 17 I am here on behalf of the Natural

18 Resources Defense Council and our 50,000 members in

~ 19 California who are here to say -- I am here on their behalf

20 to say we want clean waters.

21 we hear a lot of people here today,

¯ 22 including a number of the cities, who come here and say,

23 "We oppose the permit" or "We want more delay, but we want

24 clean water. " Those two things are inconsistent.

~ 25 A vote today against the permit or a
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~ I vote today even for a three-month delay means that we are

2 not going to have clean beaches; that we are going to

3 continue to have trash and pollution on our beaches and in

~I 4 our waters.

I 5 Because of the time l~mits, let me

~ 6 address three points today.

Im 7 One, is, what is this permit? Is it a

!
8 compromise or is it a permit, as suggested by some, to

~ 9 benefit, perhaps, environmental groups at the detriment of

~|o
i0 cities?

I 11 Second, as an attorney, I would like to

12 address the many points that were raised with respect to,

o~ ~
13 will this open cities up to more lawsuits or fewer

14 lawsuits?

15 And third, I would like to address the

O 16 permit.

17 First, there has been some suggestion by

18 cities that this is a Permit that really is there to

o 19 benefit the environmental groups and not the cities and to

20 the detriment of the cities.

21 It’s important for you all to know that

m 22 the environmental group, at the beginning of this process,

23 came to the table with a long list of what we wanted in the

24 permit. Many of those concerns that we had addressed are

¯ 25 not addressed in this permit. And we have submitted

~
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~ i written comments -- and I’m not going to go through them

2 now -- that list ~any things in the permit that we think

3 should be stronger. And we said, from day one, we want

|~ 4 more.

! 5 We wanted, from day one, yearly

~ 6 inspections of industrial facilities, restaurants, and auto

)~ 7 repair shops and other facilities. That’s not there now.

i 8 At most, you have a frequency of once every two years, and

~ 9 these are educatlonal v~sits.
o

i|~
10 The important thing is that we support

! 11 the permit because environmental groups, cities,

i 12 governmental entities, the business community came together

w~.~
13 and worked out a co~promise. And I’m not here today to say

~ 14 please change the ~t.

~ 15 There are 40 things, if we sat down, I’d

w 16 tell you, "This is what we want." But it’s time to end the

~ 17 process. The process has been going on for 18 months. And

18 the cities that come here today, the elected officials that

~ 19 say, "We were not part of that process," that’s not true.

20 Their Public Works Directors and their

21 people from the city came to the table. They submitted

~ 22 comments to their cities. And if they chose not to involve

23 their public officials in the process, that was their

24 option. We have been trying to get public officials

~. 25 involved in this process.
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~ i And I have a list here I Just wanted to

2 show you. Regional Board Staff can show you this list.

3 This is a stack of the comments that were received on the

~ 4 December 1995 draft of this permit over seven months ago.

I 5 And there were comments in here from many of the cities

6 that spoke today saying they don’t like the permit.

I~ 7 Alhambra, Azusa, Bellflower, Downey, E1 Segundo, Lakewood,

i 8 Lomita, Long Beach, RosemeadandTorrance. They submitted

~ 9 comments. Those comments were addressed. Many changes

~
I0 were made to the permit.

~ 11 It is disingenuous for them to come here

12 today and say, seven months later, "Gee, we Just got this

~ w~     ~}
13 two weeks ago." The reality is the permit before you today

~ 14 is much weaker than the permit we saw in December. You

~ 15 have heard from several people, the inspection requirement

~ 16 is now a site visit requirement. The frequency is, at

17 most, once every two years. The monitoring requirement,

18 you heard them say, that is gone. Cities have no

~ 19 requirement regarding monitoring.

20 Receiving water limitations. The

21 environmental groups, as Dr. Gold said earlier, we helped

~ 22 make the change so that cities have no concern. If they

23 comply with the permit, they can’t be sued because oil and

24 grease and other pollutants are still going into the

25 ocean.
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~ I The deadlines. We started this process

2 saying a lot of the things in this permit are required by

3 the old permit, and we want to see them implemented in a

¯ ~ 4 year. Well, now the deadlines, many of them, say within

.; 5 three years. I don’t like that.

; 6 But I’m here to say this is a good start

~ 7 and we support it. But to have cities come in and say, "We

~ 8 need more than three years" is very frustrating to us

~ 9 because a lot of those requirements were in there before.

ii~ 10 Two other quick things. I know my time

i 11 is running.
I 12 Lawsuits. NRDC, as you may have heard,

¯ ~|~ 13 along with the Baykeeper, has filed a number of the

14 lawsuits that have said that the cities are out of

15 compliance with the 1990 permit. One of those cases went

Q 16 ~o trial against Caltrans. And a Judge, who himself

17 professed that he was not a huge fan of the Clean Water

18 Act, went on to issue a fair amount of injunctions against

~ 19 Caltrans finding them in violation of the permit. We

20 reached settlements with three cities.

21 The old permit said cities have to

Q 22 implement best management practices to the maximum extent

23 practicable.. That’s the whole permit.

24 What we have said to cities who have

~ 25 complained for years there is no specificity, how do we
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~ i know what to do? here is what you need to do. This pemlt

2 is an insurance policy. It says to the cities, "This is

3 what you need to do. And if you do it, you won’t see NRDC

~ 4 or the other environmental groups at your front door."

5 And that’s a good thing.

6 We have already been talking with the

~ 7 cities under the old permit. ¥ou mayknowthat the word is

, 8 out. We even drafted notice letters to some cities saying,

~ 9 "We think that you are in violation of the old permit." We

~ i0 put them in a file cabinet. We sent the letters to cities,

11 to many cities, saying, "We think~ou are in violatlon,"

12 but we packed them away.

~
13 My time is up. Let me ~ust quickly sum

up. We packed those away. We said, we are going to14

15 negotiate with you. We don’t want to be in the litigation

I 16 business. Here is a permit that says what the cities need

17 to do. And if they comply, then they won’t be sued. And

18 that’s the best thing the cities can have.

~ 19 The approval today that you will act and

20 you will adopt this permit tells them what to do. And if

21 they do it, they won’t be sued. So we urge you to to adopt

w 22 it today. Please don’t delay it any further.

23 Three months from now if we are still

24 negotiating, our list of 40 concerns is going to come back

~ 25 on the table and we are going to say, "We want these 40
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1 things. We don’t support the permit anymore." And there’s

2 2,000 people who will say, who sent you letters, they ~on’t

3 support it anymore either. So please adopt it the way it

4 is today.

5 Thank you very much.

6 MR. COE, Thank you very much.

? MR. RYAVEC~ Good afternoon. My name is Mark

8 Ryavec. I am a Board member of the American Oceans

9 Campaign. American Oceans Campaign is a nonprofit

i0 environmental organization created by actor Ted Danson

11 approximately ten years ago.

12 The incident that occasioned Mr. Danson

13 to create American oceans Campaign was taking his two young

14 daughters to Will Rogers Beach and finding that there were

15 signs posted that said, "Polluted Runoff. No swimming."

16 He had trouble believing and

17 understanding how we could have allowed our bay to come to

18 the point that we couldn’t swim in it. And now we are

19 gathered here ten years later to finally try to start s~me

20 serious efforts to turn that issue around.

21 I would like to speak to you about three

22 issues that have been discussed before you. One of the~ is

23 the question of the legal mandate under which this permit

24 is being issued. The other issue is unfunded mandates.

25 And the final issue is cost. And I will try to keep this
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0~ 1 as brief as I can.

2 The Clean Water Act requires the NPDES

3 permit to be issued in order to reduce storm water

~ 4 discharges to the waters of the United States. Amendments

5 to the Coastal Zone Act that occurred subsequently require

6 reductions of urban runoff flowing specifically to coastal

~ 7 waters.

8 Cities, as operators of storm water

9 systems that discharge to the waters of the U.S., are

~ i0 subject to these requirements. I don’t think there is any

11 debate about that. The tentative permit is designed to

12 meet those legal requirements.

~,~ 13 Although the Board used a consensus

! 14 process to determine how to comply with these requirements,

15 whether to comply is not an option. The Board must issue

¯ ~ 16 an NPDES permit that reduces urban runoff, the sources of

i
17 50 to 60 percent of our water Pellution.

18 There will never be unanimous support

~ 19 for any change, but the consensus process has narrowed many

20 differences. And it’s now time for the Board to exercise

21 its leadership and fulfill its legal obligations and to

~ 22 adopt the document that has resulted from the consensus

23 process.

24 On the issue of unfunded mandates, some

~ 25 cities continue to claim that the permit represents an
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1 unfunded mandate. We do not believe that this is true.

2 First, the permit has been modifled so

3 that educational visits replace inspections. Cities are

4 not saddled with enforcement responsibilities that they

5 believe belong properly to the Water Board.

6 Second, much to the dismay of the

7 environmental community, the permit was modified to

8 dispense with key industry reporting requirements; for

9 example, the requirement of filing a Notice of Intent and

10 having a plan, thus removing any vestige of there being an

11 unfunded mandate.

12 And then on the issue of cost, some

13 cities, complaining that the permit is too costly, have not

14 been entirely forthcoming in their cost calculations. And

15 may I speak as a bit of an expert witness. I’ve served as

16 both a legislative analyst for the city of Los Angeles and

17 as the Chief Deputy Assessor for the county of Los Angeles.

18 The cities claim that the storm water

19 program will cost them hundreds of thousands, if not

20 millions, of dollars, despite the £act that cities as small

21 as Santa Monica have been willing to take this on, and big

22 cities like the city of Los Angeles have been willing to

23 take this on. There still is this continual Red Herring

24 brought up that this is going to be terribly expensive.

25 The truth is that storm water management
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1 is a multi-purpose, multi-benefit undertaking whose costs

2 must be allocated to a range of benefits, not Just to

3 pollution control.

4 For example, street sweeping. It’s not

5 just a cost that’s allocated to polluted runoff control.

6 Sweeping streets helps to prevent clogged storm drains, and

? thus is a flood control measure. It prevents road hazards,

8 injury, and legal liability and is thus a safety measure.

9 It enhances the attractiveness of the urban environment.

10 And it’s very important in improving property values.

11 It is unfair for cities, for example, to

12 harp on this thing, the street sweeping, and other mandates

13 that will come from this permit as being totally related to

14 pollution and runoff control. An honest assessment would

15 allocate costs according to the array of benefits derived

16 from the activity and not, as some have done, assign all

17 the costs exclusively to -- excuse me. I’m repeating

18 myself. I’ll move to ~he next paragraph.

19 With regard to storm watermanagement,

20 more generally, the discussions have lost sight of an

21 essential truth. Either we pay up front to prevent

22 polluted runoff or we pay more in the end. We spent huge

23 sums to rake debris from beaches, especi~lly after heavy

24 rains. We pay millions to dredge and dispose of

25 contaminated sediments that flow into marinas and harbors.
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i Not only must these sediments be handled

2 as hazardous waste, because they are contaminated, they

3 can’t be used to replenish our beaches, which means we mlss

4 the opportunity of using that in that setting.

5 Let me give you one classic example of

6 how this saves money, this provision will save money.

7 Let me give you one classic example of

8 how this saves money. The city of Santa Monica has found

9 that controlling polluted runoff will indeed save money.

i0 The city installed barriers in high-traffic pedestrian

11 areas during the dry season to prevent trash from getting

12 into the storm draln system.

13 Instead of having to clean out stor~

14 basins, catch basins, four times a year, as they did

15 before, they only have to do it once a year; so that they

16 have a significant cost saving in labor cost by having put

17 the barriers up in the first place.

18 I’m sorry. I’m going over my time. If

19 I can simply urge you to --

20 MR. COE~ Come to a conclusion.

21 MR. RYAVEC~ If I can. Thank you.

22 We have spent 18 months in intense

23 negotiations over this permit. Frankly, enough is enough.

24 I don’t find that the concerns of the city at this Juncture

25 are fair in light of the fact that they had 18 months to --
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1 did make their comments. ~ the previous speaker

2 indicated, they have all participated in this process even

3 though they would like you to believe otherwise.

4 The Board has a legal duty to act and

5 should do so now without any additional delay or any

6 amendment.

7 Thank you.

8 MR. COE= Is Michael Stokes here?

9 Terry Tamminen, Santa Monica Baykeeper,

10 followed by Martin Byhower.

11 MR. TAMMINEN= Thank you for your time. My

12 name is Terry Tamminen. I am the Santa Monioa

13 Baykeeper. And I’m disturbed to see that they haven’t ~"

14 given you one of these T-shirts. So in the spirit of

15 compromise, let me give you the shirt off my back,

16 Mr. Chair. And we will ask someone to come give shirts to

17 the other members.

18 MR. COE~ If you take a picture of this, I’m in

19 big trouble.

20 MR. TAMMINEN~ Thank you for your time.

21 Unlike the other speakers that you have

22 heard here today, I live and work on and in the waters of

23 Santa Monica Bay and our local coastal waters every single

24 day of my life. And I wish I could show you firsthand the

./25 things that I see coming out of the storm drains every day ......
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i If I did, there wouldn’t be a debate here. If I could show

2 the people from these cities and others who are opposing

3 this permit or suggesting it be amended or dela~md, there

4 would be no debate here today.

5 When I go diving in Ballona ~reek, and

6 yes, I do, to collect scientific samples, if I ~ould show

7 you the acres and acres and acres of ten-foot deep of tires

8 and Christmms trees and plastic bags that smother the ocean

9 habitat and ca~m washing back up on our beaches where

i0 Baywatch is fi~med every week where a billion people a week

11 see that program, it has an impact not only on the

12 environment but on the economy of this area. If I could

13 show you that, there wouldn’t be a debate.

14 If I could show you the oil and paint

15 that comes out of ~he storm drains that ends up on birds

16 and sea lions every single day, there wouldn’t be a debate

17 here today.

18 But this permit, although I’m the first

19 one to tell you it does not begin to thoroughly enough

20 address these issues, it does so in a way better than the

21 permit we currently have. And that’s why I ’m here to

22 support it. I’m here to support it somewhat under protest

23 because I think we have weakened it as far as w~ possibly

24 can.

25 The inland cities have come up in front
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l of you and told you it’s too expensive and that they need

2 delays for one reason or another. It seems tome that we

3 are starting to polarize the inland cities versus the beach

4 cities. And this is al! of our economies, and Ehis is all

5 of our places to recreate. This is all of our environment.

6 And it’s all of us coatributlng pollution to ~hese

7 i~portant coastal re~.

8 So I ask~ou to be fair to those cities

9 llke Santa Monlca wh~poke eloquently about the fact that

I0 ~hey found ways ~omakethiswork. It doesn’t bust the

11 budget. They have bee~dolng it for five years, not Just

12 for the last 18 months or thinking about it for the last

14 I l wilE£ng to say, fine, let’s forget

15 about the per~L~t as It exists today. Let’s take that as a

16 five-year learning cur~e, and now let’s star~ over

17 besically where we s~Id have been five years ago. It’s

18 ~aken us this long to learn. That’s fine.

19 But K, for one, am saying that’s

20 enough. This environmental coalition that you are hearing

21 from today I believe w~ll disintegrate if you vote to delay

22 or modify this permit after today. Because as far as I’m

23 concerned, a delay or a change to this permit is a no

24 vote. If that happens, I, for one, will star~ tomorrow

25 enforcing the existing permit we have even more than we
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1 have done so far. I, tomorrow, will go to war.

2 So I am asking you today to do the right

3 thing and pass the permit now. Pass the permit now. Pass

4 the permit now. Pass the permit now. Pass the permit now.

5 Pass the permit now. Pass the permit now.

6 HOw much more time do I have?

? Thank you.

8 MR. COEt I have two cards on the Surfrlders

9 Foundation, Dr. Pierce Flynn and Pierre Mataro. I may not

I0 have gotten that right. Does somebody represent

II Surfridera? You will be it.

12 MS. KUDLICKIt Yes.

13 I am Beth Kudlicki, and I am on the

14 Executive Committee with the South Bay Chapter of

15 Surfriders.

16 MR. COE~ All right.

17 And you are taking the five minutes for

18 Surfriders?

19 MS. KUDLICKI= Yes, I am. Pierce Flynnhad to

20 leave, but he gives our full support.

21 I am also a business woman and a surfer.

22 The Surfrider Foundation is dedicated to education,

23 research, and conservation of our nation’s natural coastal

24 resources.

25 As a nonprofit volunteer organization of
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1 surfers and bodyboarders, watermen and wo~en of all types

2 with a deep love and respect for the ocean, we spend much

3 of our time in and around the shoreline. We have a vested

4 interest in the quality of these waters.

5 We recognize that the NPDES permit and

6 implementation of federal Clean Water Act requirements is a

7 valuable and necessary step in addressing the damaging

8 effects of urban runoff and non-point source pollution on

9 the waters in whichwe swim and surf daily. We commend the

10 Board and its staff on the consensus approach taken in

11 drafting this permit. We applaude the emphasis on public

12 and private sector education.

13 Many responsible individuals lack the

14 information needed for the necessary lifestyle or business

15 changes which could result in dramatically reduced

16 pollution of this type. Last week a neighbor of mina

17 dumped his septic tank into the stormdrain because he

18 didn’t know any better. He said he had no idea. So this

19 is kind of the education that we need to really get out

20 there.

21 We look to the Board for leadership and

22 strong enforcement of all permit requirements once

23 adopted. Enforcement of water quality standards, or the

24 lack of same, will have a direct impact on our members each

25 and everyday.
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I We ask the Board to unanimously approve

2 and furthermore to strictly enforce and 4~plement all

~ 3 provisions of this permit as a beginning step in curbing

4 pollution runoff and cleaning our local waters.

5 We pledge our continued sort and

~. 6 personal assistance in whatever ways wecan to help in this
¯ ? endeavor. And I invite all of you to our next beach

8 cleanup because you will get an entirely different

~ 9 perspective once you start picking up styrofoa~ and
~ ¯ i0 syringes.

i 11 Thank you.

12 MR. COE: I understand that Jose Luls Sedano

¯
~ 13 has returned?

~ 14 You are in the category of the three

15 minutes. You have three minutes.

¯ 16 MR. SEDANO~ Fine. Thank you.

17 Good afternoon. My name is Jose Luis

18 Sedano, and I live at 588 East Avenue 28 here in

¯ 19 Los Angeles. Thank you for allowing me the time.

I am with the Latino Scholastic2O

21 Achievement Corporation, a 501(C)3 corporation.

¯ 22 California is known for its beaches. A

23 day at the beach enjoyed free by anyone, regardless of

24 household income, there should be no question that this is

¯ 25 one of the enjoyments of living in Los Angeles.
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i Our community, the Latlno community, the

2 Mexican American community of Los Angeles, because of our

3 household medium income, enjoys t~he beach more than anyone

4 else in our community.

5 As a businessman and one that works as a

6 public information officer working in the media, I would

7 like to point out to you that t~ere should be no question

8 that you should pass this permit. I’m here to speak in

9 support of the permit because it’s obvious there is a need

10 for clean waters, clean coastal environment. This is what

11 we are known for. And our community is very much needed

12 by -- this permit is needed.

13 I hope that y~u will take this into

14 consideration because a majority of our community is, what,

15 55 percent of the population? And some 67 percent of the

16 students in the Los Angeles city school system are also of

17 our community.

That’s all I have to say. But it is a18

19 wonderful start, and you should definitely pass this.

20 Thank you very much.

21 MR. C0E z Thank ~ou.

22 We now come to the last category. It’s

23 called other interested parties. And the first -- based on

24 the number of cards, there’s a maximum of six minutes

25 each.
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1 Madelyn Glockfeld fo$1~,,eed by Rober~

2 Bronkall followed by Kenneth Fields please.

3 Is Madelyn here? Is Robert Bronkall

4 here? Kenneth Fields? Barbara Taylor?

5 Barbara Taylor follow~ ~ Rob~r~

6 Wright, which is the last one.

? Barbara Taylor, ~ou are next. The other

8 people weren’t here. I’m sorry I didn’t ~ that clear.

9 MS. TAYLOR~ I’m sorry. I didn’t understand

i0 that either.

11 Well, I’m here Just as an interested

12 citizen. I have lived in the Pacific Palisades since I%65

13 with my children. I’ve taken them to the beach every other

14 day, and they are grown now.

15 But I still continue to enjoy the

16 beach. I take my boogie board and I go down below Santa

17 Monica Pier and I ride the waves too. And I ~akemy

18 windsurfer and I go out at Marina Del Rey to windsurf in

19 the harbor. And unlikely though it may seem, relative to

20 my age, I do all those things.

21 And my daughter also rowed for a UCLA

22 crew team on Ballona Creek, and I’ve seen the trash

23 accumulate. And I’d like to have you do whatever it is in

24 your power to make our beaches better because I think they

25 are a resource of value to all of us.
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1 I think we all receive not only

2 enrichment due to our athletic activities down there but,

3 if I can say, an al~ost spiritual quality to going down and

4 feeling that sun on your skin and the breeze blowing and

5 the water moving past your body when you swin in Et. And

6 that’s too important to lose. And that should a~so be

? beyond a few dollars and cents.

8 I would like to say that I also

9 represent a group o£ people who will never be beard here or

10 seen here, and the~ are the people who don’t ~Ind paying

11 some more money in taxes. I k~ow it would put me in a real

12 minority to say I ~n’t think I pay enough in taxes, but I

13 think that’s true. I think we have been very spoiled in

14 thinking that we can have this good llfe with all of the

15 benefits that we have in this country without paying for.

17 ~nd I don’t think that we can do it by

18 saving paper clips or managing our businesses more

19 effectively. I think it’s going to take more money, but

20 it’s well worth it.

21 And I think if you think back on some of

22 your experiences outdoors, you will agree that this is Just

23 one way we can save the planet. Because we are just

24 talking about the ocean, but we can make the same argument

25 for our good air and our good water and all the other
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i things that weenJoy.

2 We have become too big a population,

3 probably, so it’s doubly Important that we use every means

4 at our disposal to control our ~rash, our garbage, our

5 poop, our effluent, and ~verything else.

:" 6 And I just hope you will take into your

¯ ? consideration these l~ems ~hatmaybe aren’t costly and

8 aren’t business oriented too.

~ 9 Thank you.
¯ I0 MR. COt= Thank you.

~ 11 Is Robert Wright here? Robert Wright?
¯ %

12 MR. WRIGHT= Thank you for lettlng us have a

e~ 13 little time. I have heard everything that’s said here

14 today. My name is Robert Wright, and it says on the card

.. 15 that I am representing~yself.

Q 16 I have been involved with the Santa

17 Monica Bay since I was two years old. And somebody got

18 polio down in the Las Pul~as Pond.

Q 19 MR. LEON= Mr. Wright, would you get closer to

20 ~he microphone.

21 MR. WRIGHT= Did anybody hear that?

¯ 22 I have been involved with the Santa

23 Monica Bay since I was two years old, 42 years ago. And

24 someone got polio in Las Pulgas Pond~on the sand in Santa

¯ 25 Monica Bay.
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1 And a lot o£ people have addressed a lot

2 of issues here, and I would like to take those as my own

3 statements as a question of saving ti~e.

.. 4 Can anybody phrase that sentence

5 better?

~ 6 So anyways, there’ s a number of things.

; ~ ? And we currently have a lack of enforcement on our litter

8 laws. And there’s another thing that was brought up as --

.~ 9 somebody said they got sick when they ran along the coast
¯ I0 in Redondo Beach and they want a lifetime prescription of,

11 whatever, I don’t know what they said. But that institute

12 over in France where -- who has a blochem background here?

¯~ 13 MR. COE= I think he said penicillin.

~ 14 MR. WRIGHT= There you ~o.

~. 15 And who was that guy that was involved

¯ 16 with the wine making? Who invented penicillin?

17 MR. COE= We want to stay on the subject here.

MR. WRIGHTt You want to understand the18
¯ 19 subject?

20 MR. COEt No. We want you to stay on the

21 subject.

¯ 22 MR. WRIGHT= That is the subject is our

23 scientific knowledge of what’s going on. We have a lot of

24 people who haven’t been here who have the knowledge,

¯ 25 whether it’s the head of Hyperion, I got to speak with him,
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I whether it’s our U.S. Fish & Wildlife Service who is under

2 duress from our current natlonal administration, who I

3 don’t believe have yet signed the EPA science -- ~he head

4 of the science department for the EPA yet. It’s only been

5 three years. Maybe they will get around to ~t. maybe they

6 need a background check on

7 But other than these other -- so there

8 a lot of trash Ln the bay. We spent a lot of mone~ to

9 create the huge digesters down at H~perion. Perhapm this

10 document needs a little scrupulous going over to make sure

11 that it can hawe its greatest benefit for the

12 Involved.

14 MR. COE= Mr. Wright, ~here is a question here.

15 MS. CRAVEN= I have a question, i t/~ou~ht I

16 was with you until you said it needs some more scrupulous

17 going over.

18 In Just one word, do you oppose or

19 approve of this?

20 MR. WRIGHT= I haven’t read the whole thing

21 yet.

22 MS. CRAVEN~ So you testified not telling us

23 whether you were opposing it or supporting it?

24 MR. WRIGHT= Well, if you didn’t understand

25 something, what would you
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1 MS. CRAVEN= Well, I’m going to tell you what

2 I’m going to do in a llttle while. I’m trying to find out

3 what you, as a person testifying --

4 MR. WRIGHTt What are you going to do in a

5 little while?

6 MS. CRAVEN= You will find out.

? MR. WRIGHT= Well, see, your ~Ind is already

8 ~ade up, so why are you bothering to ask ~e?

9 MR. COE= We are going to have a discussion

I0 right now, actually. You are the last one to testify.

11 MR. WRIGHTt I wanted to get a sound bite in

12 too.

14 MR. COE: Thank you very much.

15 We are all out of cards, so this

16 concludes the testimony, and I declare the hearing closed.

17 And I would like to open up the Board discussion. So we

18 can start out with Chuck.

19 MR. VERNON= Mr. Chairman, I will make Just a

20 few comments here. I’ll try to be brief, and I hope that

21 the comments will help frame our discussion.

22 First, I think that we need to keep this

23 permit discussion relatively simple because there are some

24 very powerful, simple elements to it. And some elements

25 that are not simple are elements that we can deal with.
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1 First, one of the simple things is that

2 we do have a health risk, and we have a very credible epi

3 study to demonstrate this. The epi study has even been

4 adopted as a model by EPA with a possibility, in their

5 minds, that it may apply to every stormdrain system in the

6 country to some degree.

? Secondly, another simple fact is that

8 protection of receiving waters is the responsibility of

9. this Board. And as far as the storm drains go and the bays

10 and the ocean waters, our Board has been involved in the

11 effort to protect those waters, now Mark Gold said for

12 seven years, I count eight.

13 Secondly, I want to Just go through and

14 highlight a couple of the Points in the history of that

15 eight years.

16 Eight years ago we formed a committee

l? under SCAG, and I was your representative on that

18 committee. And at that time there were two maJor sources

19 of pollution of our ocean waters that were identified.

20 One was sewage and the other was storm drain. And our

21 efforts first focused on sewage.

22 And we had exactly -- we could replay

23 this whole hearing if we go through the whole thing to do

24 with, what people are politely calling, POTWs. We had the

25 specter of costs as being entirely unreasonable and
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1 unmanageable, and we had the request for delays and delays

2 further and delays.

3 But finally we worked through that. And
Q 4 after we worked through it, the very agencies that said the

5 costs were too high and ~equested delays became strong

6 supporters. And now those two agencies are supporters of

Q 7 this storm drain pers!t.

8 Then in the proceeding, ~hen, as you

9 were told today, by cleaning the sewage, if you don’t mind

8 10 my Just using that word because that’s what it is, to a

11 higher level, we have eliminated ~any of the problems of

12 the bay. We have eliminated, maybe not eliminated, but we

8~ 13 have made great progress on the kind of problems that

14 inadequately treated sewage causes to a marine environment,

15 and we are all proud of the~.

Q 16 Then proceeding along with the brief

17 history, the next step was the 1990 permit. And this Board

18 issued that 1990 permit, and it was indeed a voluntary type

~ 19 of permit. What happened under that permit is again

20 reflected in what you heard today. We had cities that were

21 very, very conscientious indeed about trying to carry out

¯ 22 the permit.

23 The Board’s approach to it would make it

24 voluntary. Staff, please work with the cities. Please

I 25 help educate them. And please help them come up to
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1 compliance.

2 Well, we had other cities that, in spite

3 of the very best efforts, that we made, ~he message never

4 even got through to the City Council, never ~ot past staff

5 or whatever. You heard that discussed, ~he pro~le~ of

6 communication fro~ the Board, the Board’s staff ~o city

~. e 7 representatives, and then from city representatives onto

. 8 the elected represen~at£ves.

~ 9 And, finally, you have heard fro~ ERDC

O i0 that actually they filed suit. They felt maybe that our

~¯ ii Board wasn’t doing enough, so they had to file a suit,

12 those suits against those cities that had done nothing

e~ 13 under the 1990 permit, and they were highly successful in

14 court. That is also behind us.

~, 15 But we heard a great deal today fr~n the

~ 16 cities opposed to the permit. We heard a great deal of

17 mistrust. We heard mistrust in regulations. We heard fear

18 of costs. And yet, at the same time, we have ~odel

¯ 19 permits, not only throughout the country but throughout the

state, where regional agencies working together with the20

21 cities have been successful in keeping the cost within

~ 22 line. And you had testimony to that effect today, that

23 they can be kept in line.

24 Probably this issue has received the

¯ 25 maximum of public interest of any issue that we have dealt
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1 with here, the number of letters we received, the number of

2 phone calls and so on.

3 Finally, kind of based on what I’ve said

4 so far, what you’ve heard about the legal liability is

5 actually reduced and the fact that some cities say the

6 is manageable, what I would llke to do is I would l£ke to

7 Just place a motion before the Board that will contain

8 direction to the staff that would address some of the

9 remaining issues, and ~hen ~hatwould, I think, provide a

I0 good basis for the Board dlscuselon.

11 I’d like to move approval of the

12 ~ermit. At the same time, along with the motion to

13 approve, let there be direction from this Board to the

14 staff to assist the cities in implementing cost-effective

15 manners in compliance and to continue the InvolveNent of

16 stakeholders in the development of the permit.

17 The reason for these directions tO

18 staff, I think we have had ample indication here today Ehat

19 we have a flexible permit and that a lot of things are left

open for development. Well, who is going to develop the~?20

21 I think the cities -- a lot of the cities fear that it’s

22 not going to be development but it’s going to be demand and

23 control from the staff.

24 Therefore, my proposal is that we add

25 this language, this direction to staff, to the motion to
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1 approve the permit.
2 Thank you.

3 MR. COE~ Mr. Drane.

4 MR. DRANE ~ There ’ s a motlon. Shall we discuss

5 it?

6 MR. COE~ We should haw¯ got into a round-table

7 discussion. My script says we ~et into a discussion.

8 MR. DRANEz If we’ve got a motion, we ought to

9 have a second.

I0 MR. SLEZAK~ I will second the motion.

11 MR. COE~ We have ~ot a second.

12 MR. DRANEI Well, I have some problems with it,

13 and that’s not to say that I am opposed to it. I think the

14 cities have brought up some very worthy and bona fide

15 issues. The cost factor cannot be owerlooked or

16 disregarded. That’s a real fact of life that they face daF

17 in and day out. And also the lawsuit, of course, has to he

18 looked at as an issue that is real and genuine.

19 I think we’ve really put a lot of

20 credence in what the County had to say about their support

21 of the permit. And they, for some unknown reason,

22 indicated it had nothing to do with the lawsuit. But if

23 you look on page 20, I think you will find that that was

24 part of the agreement that they made. So I hope we will not

25 put too much credence in that.
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1 As I said before on

2 25 years I have owned property on the beach in Malibu, and

3 I know the great natural resource that’s awailable

4 there. But these other issues must be taken into

5 consideration.

6 I don’t know whether

7 medium. Many of the cities are saying that ~ome of the

8 information they have received, they did not receive it on

9 time. Certainly they are entitled to receive any changes

I0 in the timely ~anner so they can take it to the City

11 Council and ~ake some bona fide ~ud~ment on

12 The Assemblywoaan said that she felt

13 there was money to be obtained fro~ the federal

14 government. Well, if that’s the case, then maybe we should

15 get that money or see if it is available before we pass

16 this expense along to the cities.

17 The scientific information probably

18 needs to be refined and honed up a little bit. I think

19 there is a whole multitude, array of issues that are still

20 an open issue and open book. And I haven’t decided which

21 way Z would vote

22 MR. COE~ John.

23 MR. SLEZAK~ First of a11, from the perspective

24 of legal obligations, the Clean Water ~t requires the

25 attainment of the goal that all waters be drinkable and

249

KARYN ABBOTT & ASSOCIATES



"

1 swimmable. And specifically Section 402(p) requires

2 permits for urban storm water discharged by municipal

3 separate storm drains, and it requires that controls reduce

4 discharge to the maxlmum extent practicable.

~ 5 Now, w~ have, I thi~k, credible

6 scientific evidence, and we have a very specific
~ ~ 7 epidemiological study that demonstrates that there is an

8 increased risk of acute illness caused by swimming near

~ % flowing storm drains. We do have credible findings ~hat

i 10 storm water from urban runoff is a significant source of

’i 11 pollutants, causing i~pairment of water quality and

12 beneficlal uses of receiving water.

i! e~ ~ 13 What are the beneficial uses we are

14 talking about? We are talking about water contact and

~ 15 non-contact recreation= sport fishing, groundwater

1 16 recharge, wildlife habitat, marine life.

i 17 Now, the majority of the public entities

18 oppose. The Los Angeles County came before us and say they

¯ 19 favor the permit. A large minority of cities argued that

20 the permit would be too costly and asked us to defer it.

21 Having been in the minority many times, I’m not going to

¯ 22 automatically go with the majority. But here I think that

23 the majority has demonstrated that this is a valid permit

24 to be adopted now.

~ 25 The findings I believe are based on
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i valid studies. They do show that surface and groundwater

2 recharge can be materlall¥ is~airedby storm water

3 pollutlon.

4                         On the issue of the receiving water

5 limits, the opponents argue that the receiving water limits

6 necessary for~aintalning beneficial uses should be deleted

’ ~ 7 from this permit. I believe ~hat that would be tantamount
~ 8 to a request for the dedesi~nation for the beneficial uses

~ 9 of recreation and fishing In coastal waters and the

I I0 recharge of groundwater bas£nSo And that is not

~i 11 appropriate to do.

~ 12 However, under this permit, the

~ ~ ~ 13 permittees are dee~ed in co~llance with the receiving

~ 14 water limits if they are fulfi!ling the implementing

; 15 provisions of the permit even ~f the receiving water llmits

~ 16 are not being met. And, frankly, I don’t think they are

~ 17 being met with regard to the m m bet of pollutants. But

18 nevertheless, the cities will be protected in that event.

¯ 19 And as to ~hird-party suits, ~ think the

20 cities are measurably better off and safer from third-party

21 litigation with this permit ~ without it. The Clean

¯ 22 ~aterAct authorizes third-party suits, and they have been

23 successfully brought without permits. And with the

24 predecessor permit, specifically they were brought against

~ 25 Caltrans successfully and against other cities. So I think
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i the permit will actually protect the cities.

2 As to the unfounded mandate and cost

3 benefit arguments, I think the cost to municipalities are

4 in line with other state programs. And I think that, with

5 the augmentation of the motion to d~ect Staff to work with

6 cities in utilizing cost-effective measures, that
~ 7 cost-effectiveness will be satisfied.

~ 8 I think the benefits that would be lost

~ 9 by allowing continued storm water pollution far outweigh
a I0 the costs of the program. And first and foremost, water

11 contact recreation, the economic value of water quality

12 sufficient for beach uses to safely sw~m is in the billions

~{ ~ 13 of dollars of Southern California’s econO~fo

14 Secondly, the economic value of Southern

15 California for the sport fishing industry ~ in the

~ 16 hundreds of ~lllions of dollars.

: 17 Third, the economic value of groundwater

18 recharge within Los Angeles County is in the tens of

I 19 millions of doIlars annually. And if you count the Santa

20 Clara River Shed, it’s probably in the hundreds of millions

21 of dollars.

¯ 22 There is major recharge from the San

23 Gabriel River and the Santa Clara River. And it is

24 necessary that that water needs water quality parameters,

~ 25 otherwise it will impair the extremely valuable groundwater
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1 basins on which the Southern Callfornia economy depends.

2 The wildlife habitat values than are

3 impaired by stor~water pollution are significant but

4 Incalculable.

1 5 And then, finally, there are beneflcial

6 uses that have already been sacrificed to ~he development

: 7 of Los Angeles Infrastructure. The Wetlands and Riparian

8 Corridors have been, in large par~, paved over and taken.

i 9 And those provided the function of oxydizing and

!N 10 decomposing. They are no longer present.

I 11 Now, the streambeds have been paved

12 over. They served as the filters for pollutants. The

~( .~ 13 inland fisheries have been, in large part, taken.

~ 14 I also think that this permit represents

~ 15 a good compromise a~ong the environmental groups as well as
~ 16 the needs of the cities and the county that represent all

. 17 of us. And ~, ~herefore, would support the permit as

18 drafted for immediate adoption with the amendments.

~ 19 MR. CO~: Ms. Craven.

20 MS. CRAVEN~ I think we have all heard the

21 ~hings that we have classified into several different types

~ 22 of reasons or arguments for delaying this today, and I

23 would like to address several of those.

24 One of them came from cities regarding

~ 25 delay it because they didn’t have time to respond. Many of
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"

1 you know that I am involved with the city, although the

2 city I’m involved with is not in Los Angeles County, so I

3 do not have a conflict of interest in this. I’m sure you

4 have been sitting there wondering how I’m reacting to the

, 5 cities’ arguments.

~ 6 Through the years, the ten years that I
~ ~ ? have been involved with~y city, I have been part Of many

8 different efforts to get all the agencies to come together

9 and discuss and agree. I remember sitting for 18 ~onths

I0 discussing a Solid Waste Management Plan that ended with

11 the state saying, "We are not going to do coastal problems

12 anymore." And now all of a sudden you have got to stop all

. ~.~.) 13 this and start all over again and move to a different type
~ 14 of thing.

~ 15 And I can remember sitting around

~ 16 talking about water plans and discharge plans and all kinds

17 of other plans, including funding plans and law enforcement

18 plans with other cities in the county. And what’s often

~ 19 happened is that many of us -- and please understand, in

Ventura County, there are only ten cities in the county.20

21 So all ten of us will get together, and in the end there

w 22 may be three of us sitting talking after 17 or 18 months.

23 I can appreciate the problem Staff had

24 in trying to coordinate discussions with -- or facing a

~ 25 problem of coordinating discussions with 86 cities in the
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1 county plus other interested parties in Los Angeles

2 County. And I think the unfortunate par~ is that only a

3 handful of cities in the county, and probably more other

4 interested groups than cities, were able to be involved.

~
5 I wouid hope that the next time around

7
6 somehow all of the cltieswouldbe able to get minutes and

? updates of what’s going on to keep t hem current. Because

~ 8 what always happens, even if the cities are supposed to be

~ 9 involved and they don’t show up at the ~eetings, is that,
~ 10 in the end, they never heard of what was going on and it’s

11 a real shocker. And T~day what we heard were the results

12 of the city saying, "This is a sho~k."

~|~ 13 In reading the exemption -- in reading

14 the things that came to us last week -- and I hope

U15 everybody out there knows, we got about this much stuff in

~ 16 the mail (indicating.) And in searching through it, ~

: 17 don’t pretend to have read every letter that came, but you

18 search through and you read representative letters from the

~ 19 various groups.

And in looking at the ones that came20

21 from the cities, when I first star~ed reading them I

w 22 thought, how can some of this be? And then I got into the

23 permit and the requirements. And there is a

24 misunderstanding in some of what they were saying. Because

~ 25 some of the things that some of them wrote to us telling us ~ ....
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1 were going to be required are in the list of exemptions.

2 So there are some misunderstandings there. And I hope that

3 those things will get resolved.

4 But I’m not here as a city

5 representative. I am here as a representative of the

6 public, and our charge is to protect the wa~er~. So I have

7 to take all of ~hat into the background in ~ak£ng my

8 decision. I have to consider that this is ¯ renewal of an

9 existing permit. Perhaps the conditions and ter~s of the

i0 existing pe~i~s are not something that ~he ex~stlng

11 council members are aware of either.

12 I recognize that the requiresmnts in

13 this permit are weaker than the requirements of some of the

14 other permits in other part~ of the stats. And I’m not --

15 I think that the staff has done a very good ~ob of trying

16 to make a reasonable effort to compromise, compromise what

17 all of the interested parties wanted and felt ~hey could

18 do.

19 Some of these best management practices

20 that people are -- that these agencies are having a problem

21 with are things that other agencies have been doing for

22 quite a while. The other agencies adopted ~hem as part of

23 water conservation efforts, bu~ they also were water

24 quality efforts.

25 I was glad to hear that there was going
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1 to be some way to perhaps have staff work with the cities

2 to try to determine so~e cost-effectlve ways to Implement

3 these conditions of the permit. And some of the things

.4 that some of the cities feel they can’t do other cities

5 have been doing.

6 I think, in looking at the~, the ones

7 that -- the cities that have been doing these for years are

8 the ones that have their own treatment plants. And the

9 cities that don’t have treatment plants have not been

i0 implementing them. I think that’s where we co~e into going

11 into people’s businesses and looking at what they’re

12 discharging. People who have treatment plants don’t have

13 any problem doing that because they have been checking on

14 what’s going into their sewer systems for a long time.

15 So I think maybe some more education

16 with the public agencies needs to take place as to how this

17 can be done. I’m not sure how Staff is going to do .that.

18 But I do not understand -- the last

19 thing I don’t understand is the statement that we got from

20 several cities of, "Gosh, we haven’t had time to take this

21 to our City Council to have them approve it." It wasn’t my

22 understanding this was something that required City Council

23 approval. This was something that requires this Board’s

24 approval. The permit is for the cities. Once they get the

25 permit and understand more what the conditions are, they
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1 will then have to comply with it. They don’t have to vote

2 on

3 So I believe that this is a fair

4 permit. I believe it does what we have been charged with

5 doing. Even though I recognize that the enviromaental

6 groups believe it isn’t strong enough, I believe that this

7 is one that I can support.

8 MS. ROGERS~ I thlnk each one of us has spent a

9 great deal of time trying to trade up on all the

10 information to date, but I thlnkwe have killed the entire

11 Redwood forest Just to produce the paper that we got.

12 That’s an ancillary envlronmental issues in terms of paper

13 that weconsume in this pro~ess.

14 Since everld~x~~ is giving a little

15 background, in 1992, I guess it was, I served on the

16 California Competiveness Council and I gave speeches around

17 the state regularly on all of the evils of regulation,

18 including unfunded mandates. Unfunded mandates, they are

19 really interpreted as anything the government says, and you

20 have to pay for it, which can be a lot of stuff, including

21 the school system or anything else in terms of unfunded

22 mandates, which is a valid point.

23 Cumulative impact. Yes, it’s fine for

24 us to hit everybody with another 20 bucks, but it’s us, and

25 then it’s the Air Board, and then it’s the local hotel tax,
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i and it’s the local excise tax. And by the time you are

2 done, it’s no one group’s fault.

3 But the tax rate in California gets so

4 high that we have an exodus of businesses or a problem wlth

5 the businesses in our community. That the dollars we are

6 trading off are not business dollars, that’s convenient, to

7 say, "Oh, we are going to help a business, we are going to

8 help a developer." And it’s evll profits versus s~me

9 aspect of the environment.

10 The dollars we are trading off,

11 generally speaking, are your General Fund dollars. And if

12 you take that three or four dollars and buy more

13 ambulances, get a better school to teacher ratio, or do we

14 do this, ultimately it all c~mes back to the same tax

15 base.

16 So it’s not usually people feeling evll

17 about not wanting to help the ocean or not wanting to help

18 this or that. It’s a systematic look at, what are we

19 trading off?

20 Layered in bureaucracy there are

21 problems here. We have a Water Board and we have the

22 County and we have cities involves, different lawyers that

23 you have to run up and down and figure out who is on first,

24 not to mention the fact we have to bring in the sanitation

25 department and all sorts of other groups to do your
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1 partnerlng.

2 Fine. I llked the Lomlta ~entle~an’s

3 comment, wet1, we ~ust put ours over here in the lake and

4 it never does go into the ocean. Or Long Beach’s c~mment

5 related to it’s beach versus the Santa Monica area.

6 Delay, the fact that the paperwork goes

7 out in a very short period of time, and I ~o along with

8 Charlotte’s comment, maybe that short period of time was

9 the only time anyone bothered to pay attention, even though

i0 you’ve been 24 months in the process or had flwe ~ears of

11 the permit that should have been followed or not.

12 And I think there is aaother thing,

13 speaking as someone who lives now most of the time up in

14 Ventura County but grew up on the west si~e, I was there

15 for 15 years, we have heard a great deal today from the

16 coastal cities, specifically Santa Monlca and Malibu~ And,

17 of course, these are affected. They have a large

18 environmental community that’s been very active that’s been

19 responsible for the creation of a great deal of the

20 environmental body of law.

21 They are not San Dimas. They are not

22 the inland areas. And they have a very particular niche of

23 the environment that they relate to but a very Lmportant

24 one. And that brings up probably some issues of the

25 environmental equity because the west side is a ~ery

KARYN ABBOTT & ASSOCIATES

R0060194



i particular place.

2 Now, with all that that I’m looking at

3 and I’m giving speeches on, that’s why I decided to serve

4 on a regional board. Because when you write up those

5 speeches and you go up to Sacramento and you live in the

6 ozone of all these committees, how does this really work on

7 the ground? What are the Lnherent contradictions you are

8 dealing with that you never see? And I think that’s true

9 of either side of this, whether ~ou are in the boat

10 business or environmental side. The real world is a lot

11 more complex.

12 I must say, I began to lax over the

13 whole issue Just as Senator Hayden says he’s against

14 That peaked my interest no end because I’ve got to look at

15 that carefully now, don’t I? And when Mr. Perenchio stood

16 up and said he was for it, I got completely confused.

17 Okay. Those are all the negatives.

18 Then I come to read this document with all those negatives

19 very clearly in mymind and state that they are kind of

20 there inherently or generically in these processes.

21 I think we have to look at several

22 things; one John said. It is true, we have no choice. We

23 will have a storm water non-point source pollution program.

24 And, frankly, the more I got into this, I absolutely think

25 we should. And I think it goes back to what several other
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I members of the Board have said h~re.

2 This isn’t Just a single-purpose event.

3 It has a lot to do with keeping the streets clean, keeping

4 all kinds of bacteria out of the wa~er system. While I’m

5 saying to West L.A. that, for example, we turn

6 Monica who uses this, what’s the u~Lmate use of the

7 groundwater, the ocean water, L.A. has -- going to Jose

8 Luis’ comment, Los Angeles has only one acre per 5,000

9 people of park in Los Angeles. And~he Latin culture is

10 based around parks and families.

11 And if you go out ~o the beach, you have

12 millions of people there in the summer. It is our only

13 park. It is the only place people can

14 What I find,

15 come down -- maybe it takes, Chuck, adding a little more

16 your language. The cities who came in have told us all the

17 things that are not right with ~his permit, and there’s got

a ton of them, as has the environmental community.18

19 But the fact is this permit has been written to try to go

20 to the local level, which is the whole push of getting away

21 from unfunded mandates, and say to the local cities, "We

22 are going to give you a relatively flexible document. And

23 in that flexibility you have some stuff that looks like

24 command and control, and you have a whole lot of language

25 that’s really quite ambiguous.
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1 And it is my understand£ng of the basic

2 intent here, and I believe the intent of the Board, is to

3 turn around and say to the cities, "Within some guidelines

4 we want you to come up with and get on with a non-polnt

5 source pollution program."

6 And I think we all have to be realists.

7 The cities wouldn’t have shown up today if we weren’t going

8 to vote, and we have their attention. And I thlnkwe need

9 to have permits in these areas.

10 I’ve looked over what we have in Ventura

11 County, and Charlotte served there. For a very reasonable

12 amount of money, and we have some char~s in here, ~hey have

13 had a much more stringent, not much more, but a more

14 stringent ordinance and been able to handle fiscally in a

15 very practicalwa~.

16 So I find it a bit disingenuous when we

17 hear categorically it can’t be done rather than seeing some

18 stabs at doing it. I will be the first, if we can have

19 some of those stabs at doing it -- if Long Beach comes in

20 and shows it goes bankrupt and has no ambulances, no

21 schools, no police, and no civic life based on this, you

22 have, believe me, an argument.

23 I’m only being lighthearted here because

24 really there isn’t staff at the Board to go out and know

25 your problems. If you really have a set of problems with
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how this is structure~ when you sit down to do your own

program, I think that’s true of all the cities here, you

have a Board that will be responsive to you.

But this document will get you to go

draft a program, and that’s what we need to see. And I

think that the effort that has been put out, what I’m happy

to hear is that everybody is unhappy a little bit and very

8 few people are unhappy a lot. And I think that means there

9 has been a pro~ess that has worked.

~ i0 And I would like to see, Chuck,

11 something a little ~ore -- a little stronger, like, at the

12 end of six months, we have three or four of the cities who

I~ 13 have strong objections come back with their pilot programs

14 and they can show us what it costs, or we can bring in

15 models from Ventura County that can show peopte how it

¯ 16 works.

17 I think that, as a Board, this is so

18 important, we ought to be responsive. But I have to be

~ 19 responsive in the concrete. I have got to see the actual

20 cost, the actual programs, the actual problems that you are

21 going to have before I can do anything else.

¯ 22 MR. VERNON~ The maker of the motion has no

23 objection to an expansion of the motion. And I think that

24 if monitoring and reporting back to the Board and hearing

~ 25 from some of our stakeholders is going to give people more
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1 of a feeling that we are really in this together, I am in

2 favor of

3 MS. ROGERSz If Simi and Moorpark and Camarillo

4 can do it, we can find a way for 80 cities in L.A. to come

5 up with a good program.

6 And with that caveat in mind, I suppor~

8 MS. CRAVENs Mr. Chair, could I ask for a

9 clariflcatlon?

i0 MS. ROGERS$ It’s not a six-~onth permit. I’m

11 Just saying whatever is a bench mark -- maybe, Catherine,

12 you could comment on a bench mark t~me period where groups

13 such as Rose’earl and Long Beach, once this is submitted, to

14 get back ~o us within a reasonable work period that relates

15 to the permit. And you could pack ~he time period.

16 MS. TYRRELLz We will do that. Unless you want

17 to do it right now, we will work with the cities to

18 determine what a good time period would be.

19 MR, COEz I’d like to see some language now.

20 If either Chuck or Beth would like to

21 restate the motion.

22 MS. ROGERSz Chuck, you have done this a lot

23 more than me. You give it a go.

24 MR. VERNON: I think that, if I understand,

25 what we would like would be a clear-cut, additional
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1 directive to staff, and that would have to do with the

2 progress report to the Board. Am I on target? Is it

3 confusing, Charlotte?

4 MS. CRAVEN= Well, you know, a minute ago I

5 wanted to ask a quesnion for clarification, a~d everybody

6 talked and I didn’t ask my question. So let ~e ask my

7 question and maFbe ~hat will help you in answering the

8 question how ~o rephrase the motion.

9 I guess what I ’m not understanding is if

I0 you want this ~o cosm back as a progress report after

11 development of their program or if you want it ~o come back

12 for another vo~e? What did You wamt?

13 MS. ROGERS~ No.

14 Charlotte, I Just want a progress repor~

15 in the following sense, not Just S~aff making a progress

report, but the cities here today that feel particularly16

17 their ox is being gored when they have taken the time to

18 look at models in other areas such as Simi and Camarillo

19 that would be acceptable, as I understand it, within the

20 framework, that they should come back to us if they have

21 any continuing problems.

22 I Just don’t, as a Board, want to hear

23 about it again five years from now when we do another

24 renewal. I’d like to have us stay apprised of what issue

25 the city has run up against. And if there are some
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0

1 substantive areas where we can be of assistance in helping

2 them get through their financial or organization or

3 bureaucratic or unfunded mandates, or any and all of those

4 other horrors, if the~really had some kind of a problem, I

5 ~ust would like us to mtay Envolved with it more in the

6 pro~ess.

7 MR. VERN0~s I think one of the things the

8 Board has been trying to amid from the beginning is a

9 command and control approach. And whenwe went to the

10 State Board meeting an~meeting those 85 cities, and so on,

11 we were, in essence, putting command and control behind

12 us.

13 An~ so I will ~ust throw something out

14 with the idea that it will be a point for departure.

15 If Staff -- I know that it’s going to

16 take sometime, with a permit this flexible and with this

17 many cities and with this many concerns of those that are

18 not on board yet, no matter what the reason, it might be

19 whether it was the Staff not getting back to them in a

20 timely manner, or whate~er the reason may have been, it’s

21 going to take a little time.

22 And if the amendment is that our staff

23 would work with the cities to help them implement on a

24 cost-effective basis and not something we are going to do
/

25 overnight, I think we have to bear in mind that the terms
r
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1 of the permit are so flexible that if a city is

2 implementing the permit, in the broadest terms, they are

3 considered in compllance.

4 So, therefore, suppose that -- I’ll

5 throw this out. Suppose we have an additional direction to

6 Staff that they return with a progress report to the Board,

7 not with the idea that we are going to revise the Permit, a

8 progress report to the Board; and that we would ask Staff

9 to set a reasonable time for that. And then that, at the

i0 progress report, that the stakeholders would be invited to

11 the Board meeting at which the progress report was given;

12 and that they would have the opportunity for input at that

13 time.

14 MR. COE~ But not another hearing?

15 MR. VERNON: Not another hearing, no. A

16 progress report with a section of the progress report from

17 Staff and a responseas part of the same progress report

18 from the stakeholders who wish to address the Board.

19 MR. DRANE~ Mr. Chairman.

20 MR. COE~ Let me point out that there will

21 be -- I’m visualizing a problem with 35 cities reporting to

22 the Board. There will be a mechanism, sort of an informal

23 EAC or coordinating committee, that will assist Perhaps

24 with that group representing the cities --

25 MR. VERNON~ That’s right. That would be
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1 done,

2 So I would Just amend the language and

3 make it with the EACs having their section of the party.

4 MR. COEs Mr. Drane.

5 MR. DRANEs I am Just wondering, if you follow

6 that procedure, what would attract ~he stakeholders or the

7 other cities who partake if they Just have discussion and

8 no input as far as an official standpoint? It wouldn’t

9 change the situation at all. What would be any reason for

10 them to participate?

11 MR. VERNON~ In my opinion, listening to the

12 testimony and listening to the same thing h~shed out in the

13 Santa Monica Bay project, the thing that -- if I can quote

14 history to you. Some of you mayremember that Stonewall

15 Jackson was asked why he was so successful, and he said,

16 "Because I don’t make council of my peers."

17 We have heard a great deal of that

today. And I think what would motivate the cities to come18

19 back here, or the EACs to come back here, was if we were

20 not keeping our promises .
21 I believe that we have heard from cities

22 that said, "We are implementing it, and it can be done, and

23 it can be done cost-effectively." And we have been in this

24 area, and we know that other cities in other regions -- we

25 have indications from EPA of they are implementing it
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1 cost-effectlvely and within the same framework and costs,

2 apparent costs that are in our permit. We have got that as

3 background information.

4 If we are not being successful in

5 helping our cities and within our region to fall within

6 what we have told them is reasonable and belng done

? elsewhere, I think that is what would~otlvate them to come

8 back. We need to leave that door open.

9 MR. COE~ So it should be cleat ~hat the

10 implementation of the permit should start i~edlately.

II MR. VERNON~ Yes. And I will make reference to

12 that..

13 MS. ROGERS~ I think this ks Just the point you

14 are making, Chuck, to underscore it. Up in Ventura County

15 we have been told, as they have, over the last couple of

years, implemented what we are asking for and felt16

17 comfortable with it, it’s not Just reports from out in the

18 outer Mongolian. We actually have people we know, cities

19 we know, that have done this successfully.

20 And if the cities, therefore, that we

21 have heard from today feel very strongly they can’t do it

22 and give it the old college try, we would like to

23 understand why they can’t when these other cities feel they

24 can.

25 So I think they are going to go forward
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1 and do it, but we want to understand if they can’t get

2 there from here. Because a lot of them are saying they

3 can’t get there from here, but other cities have been able

4 to.

5 Where is the difference?

6 MR. COE~ Any further discussion? Could I tr~

7 to state the motion?

8 Well, I belleve there’s a pollution

9 problem. No question about that. I think so~e of the

I0 water quality objectives in the basin plan upon ~he coastal

11 waters, particularly as to recreation, have been violated.

12 I think the Clean Water Act requires us to act. It’s been

13 over one and a half years of ~eet and confer, over 60

14 meetings.

15 I also realize that many of the cities

16 will have some significant cost problems, financial

17 problems, that they will have to work out. I think

overall, however, that this permit represents a fair18

19 compromise, and I will vote for its support.

Any further discussion before I try to20

21 restate the motion?

22 MR. DRANEz Call ~hero11.

23 MR. COEz Should I ~ry to restate the motion or

24 is that clear enough? Is it clear enough?

25 Call the ro11.
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I MS. SHIPLEYs Ms. Crav~n?
T
~_~2 MS. CRAVENs Support.

3 MS. SHIPLEYs Mr. Drane?
~ 4 MR. DRANE~ I’m very dlssaE~sfied with the

5 answers and response we gave the cities ~n not giving it
7

~
6 consideration, so I will give it a reluctant alto.

¯ ~ 7 MS. SHIPLEY~ Ms. Roger~?

,~, 8 MS, ROGERSs Aye.

: 9 MS. SHIPLEY~ Mr. Slesak?

’~ 10 MR. SLEZAK, Aye.
/

11 MS. SHIPLEY~ Mr. Vernon?

12 MR. VERNON~ Aye.

14 MR. COE~ Aye.

15 Thank you very ~uch. The permit is

~ 16 adopted. Thank you all for coming and spending the day

17 with us.

18 (At the hour of 4~55 p.m., the

~* 19 hearing on Item 8 was concluded. )
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December 20, 1994

Volumes 2 through 7 are Stormwater Manage:ant Plans for the ale
watersheds proposed for the next Permit. These volumes satlsEy
Tasks 5.2.5 and 5.2.6 of the current Permit. The stormwater
management plans are to serve as an overall framework to allow for
further development of a watershed-wlde approach to storm~ater       ’
management. This reflects the refocusing of the stormwater
from an agency-orlented program (each Per~Ittee daveloplng end
implementing their own program), as provided for under the current
Permit, to a watershed-orlentedprogram (all Permittees within each Dwatershed Jointly developing and implementing the lame program).
The watershed-orlented program was developed referencing the
guidelines developed by the Regional Doard staff, The �o~ments In
your October 31, 1994 letter concerning watershed-wide lssues which
require collective Input fr~ all agencies In the watershed w111 be
addressed as the storm~atermanagement plan for each watershed la
fully developed under the next Per~/t. It should be noted that the
current Permit separated the Co-Permlttees Into three Phases, each
having a three-year program. Phase IZI, consisting of 30 new Co-
Permlttees did not begin their prograa until July 1993. In order                   .
to reorient the stormwater pro~ra~ Into a watershed-oriented focus,
a transitional period Is needed. The Report documents the needed
time to develop such a watershed-oriented program.

Volume $ts an evaluation of the water quality data �ollected
during the current Pe:mlt by the existing :onltorlng program. It
also Includes the work plan for the stormwater/urban runoff
monitoring program being established In Phases Z, ZZ, and IZZ.
This voluNe satlsfles Task 5.2.1 of the current Pe~tt. We have             ~_~
Incorporated your comments In thls volu~ewhere approprlate.

IZ you have any questions regardlng the Report, please contact
Mr. Gary Hildebrand, of aft staff, Monday through Thursday, U?:00 a.a. to 5:30

HARRYW. STONE
Dlrector of Publlc Works

Assistant Deputy Director
Waste Management Division

~__~

LETTERS\ROWD.SUB

Enc.

cc: All Per~Ittees                                                 ,
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NPDES PERMIT NO. CA 00616M

O TASK 5.2

REPORT OF WASTE DISCHARGE (ROWD)                                                               L

PUBLIC

VOLUME 1 OF 8 (TASK $2..2- 5.2.4)                     U

INTRODU~I’ION U

SECTION (A) - Summary of Bes~ Management Practices (BMPs) by Cities
SECTION (B) - Summary and Evaluation of 13a.seline

LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS
WASTE MANAGEMENT DIVISION
WATER QUALITY SECTION
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SECTION (A) Summary of Best Management Practices by ~                       L

L Sample Questionnaire
II. BMP Matrix
iii. ,Summary of Questionnaire

(B) Summary and Evaluation of Baseline BMP~ ]SECTION
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¯

INTRODUL’~ION

On June 18, 1990, the National Pollutant Discharge Elimination System (NPDES) Permit.
Order #90-079. NPDES #CA0061654-CI6948 was issued to the County of Los Angeles and
17 cities tributary to Santa Monica Bay. During the subsequent years 2 newly incorporated
�ities within the Santa Monica Bay Watershed. Caltrans, and the County of Ventura also
became Co-Permittees. This Permit outlined a three-year program which required each
Permittee to: characterize drainage areas; develop and schedule the implementation of
Best Management Practices to enhance the quality of stormwater/urban runoff within its
jurisdictional boundaries and storm drains it owns and operates. On July I, 1992,
36 additional cities were initiated into the Permit and began their three-year program. By
July 1, 1993. the remaining 30 cities in Los Angeles County within the drainage basin were
initiated into their three-year program. The cities were grouped according to their starting
dates and referred to as Phases 1. 11. and 111. respectively (See Table A). In general, the
boundaries of each Phase did not encompass whole watersheds but ponions of variou~
watersheds (See Figure !).

The Permit has a five-year duration and although Phase !II cities have only completed yem’
one of their three year program, the Permit requires the submittal of a Report of Waste
Discharge (ROWD) which ser~es as an application for a subsequent NPDES Permit to
replace NPDES Permit #CA0061654, which expires on June 18. 1995. Therefore, the
County of Los Angeles, the County of Ventura, Caltrans, and the 85 cities are ~ubnfitting
this Report in compliance with Task 5.2 of the current Permit. The Report �omprise~
eight volumes: Volume 1, will consist of a summary of Best Management Practices by �ity
and a summary and evaluation of baseline BMPs. This is prepared to satisfy Task 5.2,2
through 5~4 of the current Permit.

Volumes 2 through 7 are six Watershed Management Plans which joint covers all the area
within the current Permit. These watersheds are: Santa Monlca Bay - Mafibu Creek and
Other Rural Areas; Santa Monica Bay - Ballona Creek and Other Urban Areas;
Dorninguez Channel/Los Angeles Harbor Drainage; Los Angeles River, San Gabriel River,
and Santa Clara River (,See Figure 2). The agencies represented in each of the watershed~
are outlined in Table B and Figure 2. These volumes are to sa~fy Task 5.2.5 and 5.2,6 of
the current Permit.

Volume eight will evaluate the results of the existing Monitoring Program on a Countywide
basis and by the various watersheds. This volume also includes the work plan~ for the
Monitoring Program in Phases 1, II, and I11 of the current Permit. This volume is prepared
to satisfy Task 5.2,1 of the current Permit.
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The original returned questionnaires and the comments sent in by Co-Perrnittees after the
first draft of this summary was released for their review, are kept in file at the Los Angeles
County Department of Public Works, Waste Management Division. Water Quality Section.
Interested individuals should make arrangements with the above agency to renew these
documents. A copy of the original eight-page questionnaire is included as reference in the
next page for the reader.
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~VE Y~ ZMPL~~ A PR~
B~ZNS?     YES __

~ YOU P~ ~ ~CIL ~E ~E~? ~S
BRIEFLY EXP~ Y~

_                                        ,

DESCRIBE ~ PROBL~
APPLI~TI~ PR~S

ST~IL~ PR~?

CAN YO~ SUGGEST ANY CATCH BASIN STENCILING PROGRAM MODIFICATIONS?..._.__

2. DEVELOP PROGP.A)~ ~ PROMOTE PUB~Z(~ REPORTING Ol

¯ ~ YOU ZMPL~~ ~ PR~ ~ ~GE ~ FACILZTA~
~RTI~ OF I~ DISC~G~/D~P~? ~__

P~E 2

I
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¯ OTHE~ THAN THE COU~’Y HOTLINE. HAVE YOU ESTABLISHED ANY OTHER HOTLINE " " V
OR REPORTI/~G SYSTEM? YES -- NO _.._~EN? ,., DESCRIBE: ~

O¯ HOW MANY REPORTINGS HAVE YOU RECEI~VED? __
~..,

¯ HOW DID YO~ INFORM THE IW!BLIC OF THE HOTLINE SERVICE ANDIOR YOtJR OWN
LREPORTING SYSTEM?

¯ HAS THE HOTLINE BEEN EFFECTIVE IN DISCOURAGING ILLEGAL DISCHARGES/
DUMPING INTO THE STORMDRAIN SYSTEM? EXPLAIN:

1
¯ ARE THERE OTHER PROGRAMS THAT YO~ USE OR COULD SUGGEST TO ENCOURAGE PUBLIC
REPORTING? DESCRIBE:

3. AD01~ RUNOFI~ CONTROL

¯ HAVE YO~ IMPLEMENTED UP.BAN RUNOFF CONTROL MEASURES? Y..._ N_._
DESCRIBE (INCLUDE MUNICIPAL CODE NUMBERS ZF APPLICABLE} ~

URBAN RUNOFF? Y___ N.... EXPLAIN:                         ,,     ,

¯ HAVE YO~ MODIFIED YOUR ORDINANCES THAT CONTROL URBAN RUNOFF DURING THE
CURRENT PERMIT PERIOD IN RESPONSE TO R~ZREMENTS OF THE CALZFORN~A REG~C~4AL           ~m~
WATER QUALITY CONTROL BOARD? YES..... NO__

EXPLAIN:                                                     .,

¯ CAN YO~ SUGGEST OTHER ORDINANCE MODIFICATIONS THAT MAY BE EFFECTIVE?

& o D .EqELOP PUBLI~ .ED~ TION AND Oq~TREACH

¯ HAVE YOU IMPLEMENTED PROGRAMS TO EDUCATE THE PUBLIC (Aq THE PROBLEM OF
STORMWATER POLLUTIOn? Y__ N__ DESCRIBE: ,

PAGE 3
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¯ ¯ HOW EFFECTIVE DO YOU THINK THESE Off, REACH AND ED~CATIC~3~ PROGRAMS HAVE
BEEN Ilg THE REDUCTZON

EXPLAIN

¯ CAN YO~ SUGGEST OTHER TECHNIOUES THAT MIGHT BE EFFECTIVE IN 7NFORMING
THE PUBLIC ON STORMWATER POLLUTION?



¯ ’HOW MANY MILES OF IMPROVED STREETS ARE T~ERE IN YOUR JURISDICTIOn?    .._..
¯ NIIMBER OF CURB MILES SWEPT? -----. NUMBER OF SWEEPER TYPE: VA~

¯ CURB MILES USIN~ THIS EQUIPMENT: VACUUM BROOM__--¯ S~’EEPING FREQUENCY: RESIDENTIAL ~ C .OM.M..E~,CIAL__ INDUSTRIAL____
¯ ~AVE YOU MODIFIED YOUR STREET SWEEPING PROGP2~.M D~RING THE CURRENT PERMIT

PERIOD IN RESPONSE TO REQUIREMEh~’S OF THE CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARD? YES__ NO___. EXPLAIN:        _

¯ HOW EFFECTIVE HAS YOUR INCREASED STREET SWEEPING PROGRAM BE~2~ IN PREVENTING
DEBRIS TMAT }{AVE COLLECTED IN STREETS AND GUTTERS FROM ENTERING THE STORM
DRAIN SYSTEM?

¯ DO YOU HAVE PROGRAMS DESIGNED TO DZSCOURAGE IMPROPER DISPOSAL OF
LITTER,    LAWN CLIPPINGS AND PET FECES? YES ._.. NO.__     DESCRIBE~

¯ ARE THERE PENALTIES FOR IMPROPER TRASH DISPOSAL? YES.__ NO....
~

"~
¯ RAVE YOU MODIFIED THIS PROGRAM D~RING THE CURRENT PERMIT PERIOD IN

RESPONSE TO REQUIREMENTS OF THE CALIFORNIA REGZ(3~%~%L WATER
COh’TROL BOARD? YES ..._ NO ----. EXPLAIN:                          ’

¯ CAN YOU SUGGEST OTHER TYPES OF PROGRAMS TO DISCOURAGE IMPROPER LITI~ER
DISPOSAL?

I~WSPECT A~, PART@~, REPAIR,. AND BODT ~HOPE~ GASOL~ 8TAT~,~E

~ND.. RESTAURANTS                                                              6

¯ DO YOU HAVE AN NSTRIAL WASTE INSPECTION PROGRAM? DESCRIBE: --

¯ DO YOU INSPECT FOR NON-STORM ~ATER DISCHARGES TO THE STORM DRAIN
SYSTSM? YES -- NO __ EXPLAIN: .....
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- AUTO PARTS: YES..____ NO -r~l,
- AUTO REPAIR: YES__ NO__
- AUTOBODY SHOPS: YES NO
- GASOLINE STATIONS: YES__ NO.._._ ,, ~
- RESTAURANTS : YES -- NO --

¯ UNDER WHAT LEGAL AUTHORITY DO YOfJ CONDUCT YOUR INSPECTIONS? I.

¯ WHAT IS THE APPROXIMATE PERCENTAGE OF NON-COMPLIANCE?
¯ ~ YOU ~CK VIO~TIONS BY ~RY ~PE YES --

~VE YOU MODIFI~ Y~R NSTRI~ W~TE INSPE~I~ ~R~ ~RI~

YOU ~DIFZ~ ~ZS ~~ P~ ~ ~E ~ P~ZT P~OD IN
RES~NSE ~ ~I~S OF ~E ~ZFO~ ~GZ~ ~T~ ~Z~ C~OL

11. PRoMoTE,,,,RECYCL.r~

¯ HAVE YOU IMPLEMENTED ARECYCLING PROGRA~ YES..._NO.._._

5
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¯ DO YOU ROUTINELY COLLECT MATERIALS AT CURBSIDE? YES __ NO --
¯ WHAT MATERIALS AR~ RECYCLED? _          ,,

’¯ HAVE YOU ESTABLISHED A COMPREHENSIVE PUBLIC O~TREACH AND EDUCATION
PRO<;RAM ON THE BENEFITS OF RECYCLING? YES__ NO__..

¯ W~AT ARE THE ELEMENTS OF THIS PRO(~RAM?

DESCRIBE OTHER COMPONENTS OF YOUR RECYCLING PROGRAM:

,
¯ PLEASE ESTIMATE THE PERCENTAGE OF RUBBISH THAT IS BEING DIVERTED FRON

LAND FILLS AT THIS TIME
¯ HAVE YOU MODIFIED Y~JR RECYCLING PROGRAM DURING THE t~ PERMIT PERIOD
IN RESPONSE TO RE~JIREMENTS OF THE CALIFORNIA REGIONAL WATER QUALITY ~ONTROL
BOARD? YES .__ NO .--.- EXPLAIN: ,

CONSIDERED OR PLAN TO IMPLEMENT:

12. MOTrVAT~ ~SZD~TS TO. PROP~T D~SPO~m 01~ m0US~0LD ~

- DO YOU PARTICIPATE IN THE ~NTYWIDE HOUSEHOLD HAZARDOUS HASTE
MANAGEMENT PROGRAM?

¯ DO YOU CONDUCT ADDITI(X~AL HOUSEHOLD HAZARDOUS WASTE COLLECTIONS?
YES -- NO __ EXPLAIN (PERMANENT FACILITY, FREQUENCY OF COLLECTION,

ETC): ,                                                        ,

¯ DO YOU HAVE OTHER METHODS TO HELP ENSURE PROPER DISPOSAL OF HOUSEHOLD
HAZARDOUS WASTE? EXPLAIN:                             ,

PAGE

¯ HAVE YOU MODIFIED YO~JR HOUSEHOLD HAZARDOUS ~STE COLLECTIONIDISPOSAL
PROGRAM DURING THE CURRENT PERMIT PERIOD IN RESPONSE TO REQUIREMENTS OF

THE CALIFORNIA REGIONAL WATER QUALITY CONTROL B~.D? YES -- NO -- EXPLAIN:

6
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,    V
¯ HOW EFFEt’T~/E DO YOU TMIh’K YOUR PROGRAM IS ~N I~K~OUKAGING THE PROPER

DISPOSAL OF HOUSEHOLD HA2.AP.DOUS WASTE? ......

¯ CAN YO~ SUGGEST OT~ER WAYS OF ENCOORAGING PROPER DISPOSAL OFHOUSEHOLD L
HAZARDOUSWASTE? ,

C0 S RVA Ig 

¯ DO YOU HAVE A WATER CONSERVATION PROGRAM "F~AT REDUCES RUNOFFTO STORM
DKAINS FROM OUTDOOR WATER USE? YES .._.. NO ~. EXPLAIN: .

¯ DO YO~ HAVE A PROGRAM TO INFORM THE PUBLIC REGARDING TME SEDIMENTS,
WASTE MATERIALS AND CONTAMINANTS CARRIED TO THE DKAI/~AGE SYSTEM
ASA RESULT OF RUN-OFF FROM OVER-WATERING LA}JDSCAPING, WA~MZNG

¯ HAVE YOU MODIFIED YOOR ~ATER CO~SERVATIC~q PROG~hKMS D~RINO THE ~ ~’~
PERMIT PERIOD IN RESP~t~SE TO REQ~IREM~2~TS oJ~ THE CALIFORNIA REGICidAL
WATER QUALITY CCIqTROL BOARD? YES .__. NO _.., EXPLAIN: _. U

14. ~’~ BMP PROGRAMS

¯ PLEASE USE THIS SECTION TO DESCRIBE ALL OT~ER ~p’s BEING IMPLEMENTED OR
PROPOSED FOR IMPLEMENTATION BY YOUR AGENCY. ALSO, IF YO(J HAVE HEARD
OTHER BM~ PROGRAMS THAT SHOULD BE CONSIDERED FOR ~SE IN THE LOS ANGELES
BASIN, WE WOULD LIKE TO HEAR ABOUT THEM. ~,LEAS1e,, ~R A SEPARATE SH~ET ~            ~.~

PAGE 8

THE TITLE OF PROGRAM (PD~BLIC O~M, STORMDRAIN
INSPECTION, CONSTRUCTION POLL~TI(~N CONTROL, ETC.) .,._..,_.

THE STATUS OF THE PROGRAM: I) IN OPERATION YES -- NO
BEING CONSIDERED YES__ NO -- 3) ~CHED(TLED FOR

?
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IMPLEMENTATION     YES ..--- NO___ IF YES FOR 3) (XqLY ~’7"
INCLUDE SCHEDULE.

0

L
THE DESCRIPTION OF PROGRAM OPERATIONS, INCLUDING ANY

STANDARDS USED AND MODIFICATIONS THAT HAY HAVE BEEN MADE TO
ORIGTIqAL PROGRAM

PENALTIES,    IF ANY, FOR NON-COHPLIANCE
- THE LENGTH OF TIME PROGRAM HAS BEEN IN ’OPERATION’-

THE EFFECTIVENESS OF THE PROGRAM, OR FOR PROGRAMS NOT
IMPLEMENTED, DESCRIBE POTENTIAL.

CITE OTHER RELEVANT INFORMATION,    INCLUDING POTENTL~L
PROGRAM USEFULNESS.

PLEASE INCLUDE ANY ORDINANCES OR OTHER WRITTEN MATERIAL THAT
HAY HELP US UNDERSTAND THE ABOVE PROGRAM
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The following criteria were used to create the Dr¯ceding draft matrix,
stmmmri=zng the status of BMP°s by jurisdiction. It should be noted
that: a) status is based on ~urren~ achievements, not programs that
may be in the ~lanning stages and b) criteria level was based on the
information provided ~hrough the ~uestio~alres,

FULLY IMPLEMENTED ......... All catch basins stenciled.
PARTIALLY ~F~PLEMENTED ..... Some catch basins stenciled.
PLANNED/PROPOSED .......... Indication that City is developing program.
NOT IMPLEM~gTED ........... NO indication that City will implement

FULLY ..................... C*ty ~ar~*ci~ates in rel~or~Lng anA has an active
,. l>ublic outreach program.
; PARTIALLY ................. City participates in reporting and is plannin~

publlc outreach program.
PLANNED ................... Indication that City plans to promote ho~lIneo
NOT ....................... No indication that City is a~Iresslng BMP.

FULLY ..................... Adopt or modify codes to improve runofE control°
PARTIALLY ................. Identify or draft codes/ordinances.
PLANNED ................... Indication that work is planned.
NOT ....................... NO indication that City plans to control runoff.

4. l)Sqr~Z~::~ Sq;l)~.l:C E~C&TZ~ aND OQTR~kC~ ~

k~:icles 4n nev’sletter and/or sin~Lle~ ~ul~lic~tion.
Also, develo~ 2 or more ~l~lets/l~roc~u~es.

PARTZAZ~,¥ .................Pan~)hlet$/brochures av~,l~le for l;)~l~lic.
PL~’~I~:) ................... :IndicAt£on that: out:reac]~ l~rOgr~ms wLll begin.
HOT ....................... No indicetion that City is eddreaaing outre~cl~.

FTFr.~¥ ................... , .Cleaned at least once ¯
P~,qTL~,~T,¥ .................CleAned *n response to coa~)laints only.
P~HHED ................... TndicAtion that City rill imple~n~
~ ....................... 1~o ~dica~ion that City will ~u~lement;

Receptacles ea~tied on ~ regular basis.
l~rone ~ess ~l;)ected a~l rece/;)t~¢les a~kled as

areas.
PLANNED ................... Indication that City will provide receptacles.
NOT ....................... No indication that City will l~rovide receptacles.



MATRIX CRITERIA--PAGE 2

7. :~SR STREET

8. DISCOURAGE ZXPROPER DZSPOSAL O~ Lr2TER, LA~N CL~I~PI~G, P~T

FULLY .................... Articles in City newsletters and/or ordinance.
Also, at least one handout and penalties for
iml~roper disposal.

PARTIALLY ................ Pamphlets/brochures available for public.
PLANNED .................. Indication that City will im~)lement program.
NOT ...................... No indication that City will implement program.

FULLY .................... Regular inspection program in place, includ£ng
illegal discharge.

PARTIALLY ................ Officials inspect on as needed
PLANNED .................. Indication that program is being developed.
NOT ...................... No indication that City will i=~lement

10. Z~CO¢~(~ Z3NOY~ O~ ~:~T, IU~SZ8;I & D3~ZZ8 ]’ZON

YgI~¥ .................... Articles in ne~slette:s/otbe: sL~Lla: ~o::at.
at least one l~ndout.

l~;~J~1,y ................Pa~P~le~:s/~):ochu:es availa~le fo=
PI,N~T~ .................. Ind~cation that p:og:a: Ls being develope~.
t~:y? ...................... No i,~dica~;i~ t]~’. City rill L:i)le:ent

11. ~ ~

curbside pickup and public education.
PARTIALLY ................ Recycling facilities provided and/or no~-

scheduled curbside pickup and no education program.
PLANNED .................. Indication that Ci~y is developing recycling

program.
NOT ...................... No indication that City will i,~le~en~ recycllng.

12. MOTZVXT~ R~SI:~ERTS TO ~Y DISPOSE O~ HOO~E~OLD IL~TJJU)OU8 ~

FULLY .................... Participates in either the County round-u~ or has
own waste

PARTIALLY ................ N/A
PLANNED .................. Indication that Cit~ will Iml)lement program.
NOT ...................... No indication ~hat City will im~lec~n~ program.

Articles in newsletter and/or ordinance. Also,
least one handout.

PARTIALLY ................ Pamphlets/brochures available to publlc.
PLA~qED .................. Indication that City will develop program.
NOT ...................... NO indication ~hat city will develop program.
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STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE
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IO. County Code Title 16, adopted by reference, requires
rights-of-way be kept clean. City code enEorcement oEEicer
assists private owners and encourages tenclng to deter illegal
dumping. No expansion ot ~hie program is anticipated due ~o
budget constraln~s.

II. A recycling prograa is In ettect, dIve~ing 14% ot
fro~ landfilla. Conerclal recycling Is planned.

12, The City pa~clclpates in the County’s hazardous waste
management progran. Ci~y distributes a bookle~ on proof

13. City ordinances address runoff, low head drainage, water
e::Iclent landscape and overspray and va~er conservation.
City nevslettar vi~h articles on water conservation is
delivered ~o sll residents,
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STORMWATER/URBAN RUNOFF PROGRAMS ~UESTZONNAIRE

Cltv of Alhambra: Phase XI Co-Pez~ittoo
PopulaUion (1994): 86,300
Land area: 7.626 sq. mi.

Alhambra is located 8 miles norl~heasl: of Ehe Los A~gelee CIv1�
Center, in ~he West San Gabriel Valley. It was incorporated In 1903
and ranks 19~h among LOl Angeles County cities in tens ot ~tl 1994
population. Its land uses are primarlZy residential but At also has
a large Job base dom£na~ed by services and re~ail ~rade. The CiEy
ae~lan family income In 1989 WaS $34,120.

for m~encllin~ ~ch ~minm.

City p~l/ci~y v~a p~lic ~uca~ton, ~ilerm, newsletter a~
outreach events £nfo~ ~e p~l/� ot ~e County bowline.

ago. I~ prohlbi~s illici~ diacha~ea into aunici~l sewers,
streets, alleys and p~ll¢ pro~y. ~ture ordinance will

¯ 0~ ¯

5. 356 CLty ~od �~t~ ~nL~ a~ clean~ ~nua!1~ ~t lo~mt
a~ually and ~re fre~ently as ~.

6. 135 t~ash ~eceptacles a~ ~i~ ~ee ti~s a we~.

7. All 150 ailes of £ap~v~ st~ee~ ( 300 ~Eb ailes ) are swep~
wee~y in residential areas a~ dail~ in co~ercial a~
ind~rlal areas.

8. Ci~y o~Inance prohlbl~s dls~1 of refuse, d~r~s, gar~e
etc. on p~llc rights of ways. ~nal~les are Includ~ ~n
o~inance. ~r~ mup~ by a~cles In City newmle~e~
a~ br~es.

9. ~e ~s ~geles Co~ty Sani~on Dis~EI~ Is �ontEa~ ~o
perfo~ a~ual Ins~ions ~d ~o issue industrial waste
disease ~i~s. ~al au~ori~y falls ~der ~e ~ra
M~icipal C~e, FAre ~even~ion and Haza~ous Materlal C~e.



I0. The Alhambra Munlclpal Code requires individual property
owners to maintain public areas adjacent to their property.
Program supported by articles in City newsletters and
brochures.

11. A recycling program lncludlnq a recycling center Is in eftec~.
Public    outreach is established to Involve all waste
generators in the City. The City’s goal is to dlver~
1~ha r%tbblsh by 1995.

12. The City Is a participant in the Countywide household
hazardous waste management program. A contract will
be flnallzed to a11ow Chief Auto Parts to collect waste motor
oll from Alhambra rosldents.

13. A water conse~vation ordinance Is ~n place. Outreach progrm
via fliers, mailers and presentations educate residents about
water �onservation and water conssrvinq nozzles are
to residents.

U
n
U
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10. The City does not have a public education program about
removal of dirt, ruMbish and debris from sidewalk.sand alleys.

II. Arcadia esti~a~es1:hat it is dlve~cing llt of all rubbish
landfills ~hrough recycling programs ~hat include slngle
family, multi-family and backyard

12. Arcadia par1:Iclpataa in ~he countywide household hazardous
waste management program, has implemented a local motor all
recycling program, and distributes public inforaatlon.

13. A voluntary water conservation program Is ~n effe~
discouragas hosing of sidewalks and driveways, and encourages
use of drought resistant voge~ation and efficient

14. Supplemental Rest Manaaement

A. Contractors and utility companies are required to use

pollutants enterin~ stor~ drains.

B. Fire hydrant use is restricted, and downstream catch
are cleaned of any debris prior to ~ssting oE Zire hydrant.

c. Dotmatrea~ catch basins are ~hecked and cleaned o~
prior to testing, flushing or construction o~ water

D. All new development ~hat ~ay cause star.water erosion are
required ~o erec~ controls to �ontain or reduce runoff.

.
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SUMMARY STORMWATER/URBAN RUNOFF PROGRAMS ~JESTIONNAIRE

CZT~ OF

City of Artesla: Phase III Co-Petrifies L
Population (1994) : 16,100

Ar~esla Is located 18.8 ¯ilea southeast of downtown Los Angeles,
and it ranks 69th in population among Los Angeles County cities.
The City was incorporated in 1959 and has a large job bass,
domlnaSed by the service industry. Its’ land use .Ix is aalnly
resldential with some commercial. In 1989 ~he City had ¯
family income ot $37,332.

1. The County will stencil catch basins in Ehe near future. D

2. The City has designated a phone line tot community repo~lnq.
Press releases, cable television and �ommunity ,eatinqa
used to inform the public of the City hotltne. Two repoz"cin~a
have been received in a 6 ¯on~h period.

3. The City’s Municipal Code contains p:~vlslons related to
sanitary severs and Industrial waste. Presently reviewing
l~hese o:dinances in order to recommend

4. ~he City has not implemented proqraas to educat¯ the public on
~he problem of stormy¯tar pollution, however it is in ~he
process of developing such a n|

5. The Los Angeles County Deparl~en~ of Public Works cleans the U
City’S catch basins regularly.

?. ?he 29.6 .tlss of trip:owed streets a:e swept evs~ ~ vee~s.
This pro~raa is currently bein~ evaluated.

8. Recycling program bein~ implemented in compliance with $~ate
mandated Reduction and Recyclin~ proqraa.    The City has
ee~ebliehed specially scheduled clean-up days.

9. The Los Angeles County Depart=sent of Public Work~
contracted to conduct the industrial waste inspection
Businesses are inspec~ed routinely or when reported.

10. The City conduc~s Clean-Up-Days and encourages citizen
participation. Code Enforcement and City Rehabilitation s~sff
promote baaut£fication of neighborhoods.
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V
II. A recycl~n~ pro~ram ~ncludlnq a recycl£nq center ham b~mn        ~     ~-~

implemented. 12.6 percent of the �ollected

Le~lained An CAt~ newsletters, flie~ a~ bullet~
dist~ibut~ to co.unity ~esAdenta.

12. ~he City ~Iclpatea in the Count~i~e Houaeho1~ Haza~oua
Waste Collection pr~ram but d~ not conduct additional
haza~ous waste

113. The City d~m not have a water ~nse~ation p~r~.

q
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SUMMARY
OSTORMWATER/URBAN RUNOFFPROGRAMSQUESTIONNAIRE

CITT OP ~LD~IM PARE T
Cl~v o~ Baldwin Park: Phase II
Population (1994) : 72,000
Land area: 6.77 eqo

and was incorporated in 1956. It has a small but growing Job ~ase,
dominated by service, manufacturing and retail trade industries.
Baldwin Park land u,es are primarily residential and i~s Bedlan
Zamily income was $33,029 in 1989.

July 1994.

2. Other than the county hotline,the city has not established any

3. ~e Cl~y has not adopt~ a ~nott �ontrol o~~.

4. A City newsletter sent to all residents descries ~e
o~ s~o~water ~11ution.

5. ~e Cl~y cleans l~s ~t~ ~sins twice a year in N~r

6. ~e Cl~y ~tntains trash ~cep~acles in ~:~ ~ ~~lal
areas. They a~e ~p~ twice a we~.

7. ~e 103 slles ot s~e~s a~ svep~ as toll.s: ~siden~Lal n
8. A City newsletter a~/cle ~1~ ~o all resld~ de~r~ U

~e probl~s vi~ ~e ~apro~r dls~sal o~ 1~e:, la~
clippings and ~

10. ~lcle p~llsh~ In Cl~y newsletter encourag~ ~e ~al ot
di~, ~bish ~ d~ris froa sideval~ a~ alle~.

11. Glass, newsier a~ plastic Is Ee~cl~ in ~e C1~. 26%
~bish is dive~ Eros l~fllls.

12. In addition ~o ~e Colby’s pr~:~, ~e Cl~y ~~
hazardous waste �olle~ion on~ a

13. Water is suppll~ by ~ water �oa~nies - ~e CI~ ~s
lnvolv~.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS (~!ESTIONNAIRE

CITT OF BEL~

Population (1994}: 35,800
Land area: 2.81 sq.

~ell was incorporated in 1957 and it Is locate~ 8.1 silos southeast
of downtown Los Angeles. Its current popular;ion ranks ~he Ci~:y
in Los Angeles County. Bell is located within the central, older
industrial areas of Los Angeles County, nex~ to the L.A. River. Its
land uses are aixed and include residential, �omrcial end
industrial. The job base is moderate and it is concentrated in
manufacturing, utilltles~ retail trade an~ eer~ires. The
income in the City was $23,262 in 1989.

1. Stenciling ot city-owne~ catch basins will be �ontrac~e~
County in Fiscal Year 94-95.

2. Other than the County Xotline, the City has not
any other reporting

3. Bell will consider adoption ot Model Runoff ~ontrol

4. Public education en~ out~each pt~x~raa will ba develope~ in
Fiscal Year 94-95.

5. The �leanin~ ot ¢atc~ basins is �ontrac~e~ vt~h ~he Co~ty.

No Cley d~s hoe provide any era~ ~ep~cles. ~e p~
pla~ed tot Fiscal Year 94-95.

~e 14 ailes of laprov~ ser~ ( 28 ~rb a~les ) a~
weekly in residen~ial areas, aM fo~ ~s a ~

li~er, la~ �lIppinqs a~ ~ feces. Enfo~eaen~ a~ p@ll¢

vi~ ~e Co~y In Fis~l Year 94-95.
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12. The C£~y par~clctpa~es £n ~r.he Coun~y’~de Household Hazardous

WaS~ecollect~ona.pro~ra~ but d~s no~ conduc~ any additional ~aste

13. A94.95.vater �onse~atlon pr~raa will ~ develo~ ~n F~scal Year

n
U
n
U
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS 0UESTIONNAIRE

CITT OF BELLFLOIrER

ci~v of Bellflower~ Phase III Co-Petrifies
Population (1994): 63,900
Land area: 6.14 sq.

Bellflower, incorporated in 1957, is traversed by Ar~esia Freeway
(91), 17.7 miles southeast of the Los Angeles Civic Center. This
city ranks 26th in populatlon size among Los Angeles County cities.
Land uses are primarily mixed residential with some commercial and
industrial. It has a small Job base, the main employers being the
service and re,all industries. Median family Income in 1989 was
$37,026.

The 160 City owned catch basins were stenciled wi~h white and
blue paint by Cub scouts.

2. In addition to ~he County hotline, residents can call the
Sheriff’s Office ~o rep~r~ illegal diechs~es.

3. The City has adopted ordinances in 1957 ~akln~ it Illegal
drain, wash, run or diver!; water into or upon any
s~reet.

announcements on cable TV.

5. City crews clean catch basins yearly and ~v~oe ¯ year
needed.

6. The 60 roadside trash receptacles are emptied once ¯ week.

?. The 100 miles ot improved streets are swept weekly in
residential and industrial areas and ~wice ¯ week in
commercial areas. Alleys and centerlines are¢leanedaon~hly.

8. The City hak adopted an anti-l~tter ordinance.

9. The City contracts with the County for industrial waste
inspections which are performed annually. Non-stor~ water
discharges Inspections are llmlted to code enforcement,
observation and/or complaint.

10. The City is developlng an education prosTatE hat el11 Inolude
encouragement to remove dirt and

11. The City has establlshed a recyclin~ progTa~ and ~alnta£ns a
recycling cen~er. Three to five percent of rubbish is
dive~ed from landfills. The City is aodlfyin~ progTa~ based
on AB 939 requirements.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS ~UESTIONNAIRE

CZTY OF BELL GARDDS

City of Bell Gardens: Phaee lit
Population {1994): 43,200
Land area: 2,39 sq.

Ball Gardens, incorporated in 1961, is located 9.1 miles southeast
of ~he L~s Angeles City Hall. I~ ranks 41s~ in ~:erm~ ot population
in Los Angeles County, and had a median family income of $23,308 An
1989. Like Bell, the City is located in the industrial core of the
County, next to the L.A. river and contains mixed residential,
some industrial and commercial land uses. The Job base is
in size, dominated by sanufacturin~ and services.

1. Bell Gardens has budgeted to have Los Angeles County
Works stencil approximately 22 catch

2. A budget has been approved to be~in a public matreach
and he,line for repor~ln~ illegal

3. ~e City antlcA~es adop~A~ an o~lnance, ~ cont~l

4. ~e Cl~y has app~ved a budget ~o es~ablish a p~lA¢
pr~ram on ~e probl~ of mCo~waCer ~llu~ion ~Am"""

~e ~lv~ere Trash D~strA~ pr~ldes 22 ~ds~ ~
~ecep~acles An ~e CALM.    ~ob1~ a~eas bare ~

7. ~e City has one va~-~ ~tree~ swee~r ~1~
120 ~rb sales wigan ~e �A~M. Residential areas are
once a week and �o~erciaE areas ~ree ~iaes ~r

8. A budqe~ has ~e~ app~ ~o condu~ p~lA�
conce~in~ proof dAs~sal ot latter, la~ cZAppA~s ~

9. A budge~ has ~en app~ Eo ~tn an i~us~rAal
ins~c~ion pr~ram ~is fi~l year. Fre~en~ of Ans~Ao~
is ye~ to ~

I0. A budget has ~en app~ to condu~ p~11c
conceding removal of di~, ~bish and d~rls f~a sl~al~
and alleys.
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The City has ~implement~d a curbs~de recycling program
collecting paper, gZass, alu~inu~ and qreen waste. Zt does
no~ have a rec¥clAnq center, but has A=ple=ented a
ca~paiqn. Approximately 22t of ~ubb~sh ks be~n~ d£ve~ed.

12. The City pa~cicipates in and conducts public outreach about
~he ¢ount¥*s household haza~:lous waste

13. Bell Gardens has a water conae~-vation progras
severe drought ~hat would indirectly reduce ~unott
drains. The proposed public ~l~cat~on progra~ w~ll Lnclude
vate~ �onservation

R0060263

I



Sme R 
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITY OF BEVERLY ~ILL~

Dltv of Beverly Hills: Phase I
Population (1994): 32,600
Land area: 5.69 aq.

Beverly Hills, incorporated in 1914, llea 10.9 miles west of the
Los Angeles Civic Center. This City’s upscale and designer shops
are an attraction for tourists, providing a very stronq Job base
dominated by se~vlces and finance. Its land uses Include low
density residential and high density residential, com~srclal and
office. Its population ranks 53rd among L.A. County cities and the
City had an $83,272 median family income in 1989, one of
highest in the County.

1. The City has stenciled 1230 catch basins wl~hthe Heal the Bay
design.

2. In addition tot he County hotline, the City has eetablisheda
hotlina in 1992 to allow the repor~ing of
discharges or dmepin~.

3. The City has adopted ordinances encouraging water conservation
and ¯ reduction in run-off in 1993. A water mitigation
ordinance and stor~water run-off ordinance is n~
considered by the City Council.

4. The City has utilized brochures to Intern the public about
ltor~weter pollution.

5. All catch basins are cleaned annually, with sons cleaned
weekly due to deciduous tree probla.

6. Hundreds of trash receptacles ere emptied dally with those
near bus stops, parking garages and heavy pedestrian areas
nonltored sore often.

7. The City’s street sweeping program includes daily sweeping in
connerc£al and £ndustrial areas and weekly in residential.

8. The City uses outreach brochures in utility bills, the
recycling program, municipal ordinances and catch basin
stenciling to discourage improper

9. The City has a contractual agreement with the county to
inspec~ businesses on an annual basis.

10. Outreach brochures are sent ~o all u~tlity customers and
distributed at community affairs to encourage the
assistance in maintaining ~idewal~s and alleys..
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11. The City’s recycling proqram Includes ~a~erial recyclin~,"~’
public outreach ~rou~h newsier adve~ising, di~c~ ~ili~s
and ~wo annual hazardous round-ups. A~
~bish Is recycl~. Mos~ solid waste n~ ~s to ene~ Lplan~ ~o generate elec~rlci~y.

12. ~o city round-ups are conducted eve~ year
County’s Household Hazardous Waste

13. The City has adopted erosion and ~n-oEE ~on~l
and water conse~a~ion o~Inances.

5
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STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF BURB&NK

City o~ Burbank:                          Phase ZI
Population (1994}: 98,?00
Land area: 17.12 eq.

Burbank was incorporated in 1911, lles I0.9 miles northwest
central Los Angeles, and it has ~he 12~h larges~ population in the
County. Burbank has a very e~rong job base, relying primarily on
manufacturing and services, with a very strong presence by
mo~ion plc~ure and relaEed indue~rleeo Burbank is also the home
the Burbank-Glendale-Pasadena Airport, one of the busiest in the
region after LAX. l~s land uses are diverse wi~h sln~le family
residential the Lost �onmon. Median Income in Burbank was $42,14|
in 1989.

1. The City has not i~plexnted a catch basin stencilin~
, because it would provide little benetit and require continuous

aaintenance,

2. The City has not laple~ented any pro~rau to facilitate
repo~cing of i!legal discha~es/dumpinq. Since 1976
in the phone book have been maintained for the Fire
and Public Work~

~ 3 Urban ~unoft control ~eaaures were adopted ~any yea~ ago.

4. ~e City As in ~e pr~eam ot developi~ a p@lAc ou~rea~
~r~ram to ~uca~e ~e p~lic on ~e probl~ of

~
5. ~e Ci~y ha~ recently ~pl~n~ an a~ual ~

�leanin~

6. ~e City provides 205 ~dside recep~cles vhl~ are
"- once ~r week ~o once ~r day. Receptacles are pla¢~ in high

~rafflc areas a~ �o11~ Zre~en~ly.

7. ~e street sweeping p~rn includes 470 ~b ailes
se~ices residential, �o~ercial and Indus~rial areas
ra~e of ~wice ~r ~on~. The Ci~y is pla~inq ~o assess
~nefi~s of increasing str~ sweeping in several

~ recyc1~les wi~ ~1£= outrea~.
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City of Calabasas:                        ~aao ZZ Co-Pe~lttee
Population (1994): 17,700

The City of Calabasas Is l~ated 28.2 miles we$~ of ~he L.A.
Cen~e~ along ~he Ven~u~a (101) f~eeway and was lnco~a~ed
1991. ~nd uses in Eh~ city are pri~rlly zem~den~al w~ ~o~
�o~ercial along ~he Ven~ura

1. The County has m~enclle~ all basins ~a% a~e o~ by
City. ~sinm that have no~ ye~ been stenciled are
within ga~ed �o~uni~le$ which a~e ~Intalned by individual
Someo~ers ass~iations.

2. The City has established an 800 ho~llne n~=. ~e p~li=
vss in:o~ed o: ~e he, line ~:ough adve~lsesen~ ~oin~ly

3. ~e Cl~y has draft~ an ur~n ~ott �onSul o~ina~
presently ~der revlee by �ity m~tt.

4. ~lic outreach has ~n ~rou~h ~e l~al cable cha~el
alrln~ ot L.A. Co~y and Heal ~e ~F videos.

5, The Co~y ot ~s ~eles p~ldes ~ ~sin �lean~

6. ~e City’s ~dside ~rash recep~�les are ~pti~ weekly.

7. The C1~ contracts v1~ a p~£va~e s~:ee~ sveepi~ tt~
¯ aintain all non~a~ r~dvays. Streets are swep~ once
wee~. Ga~ �o~ttle$ are ~tntatn~ bF ~e

dis~sse8 ~e inpro~r dis~sal o~ litter, la~ �lippi~8
~ feces.

9. ~ industrial waste tns~ton p~r~ has not
implement~. The City addresses ~ndus~r~al waste �ont~l
the review of new applications for indus~rial ~d �o~erc£al
development and in ~e plan checki~ pr~ess. ~e
Building and Safety Division monitors ~e lnstalla~ion o~
re~ired ~rap

10. ~e Cl~y has not implement~ a p~lic ou~reach/~u~tion
pr~r~ ~o encourage ~e p~lic ~o r~ove di~, ~bllh
debris ~rom sidewal~ a~ alleys.
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V
11. The City recycles materials at curbslde. Approximately 19% of ~ ~

rubbish is diver~ed. Mailers, recycllng hotllne, ex~iblts and
Ear~hday recycling ar~ contest are ~e elements of ~e                    ~
outreach/education prefab. L

12. The Ci~y pa~ici~es In ~he Coun~Ide Household Haza~ous
Waste Managemen~ pr~ram bu~ d~ no~ �onduc~ additional waste
�ollec~ions.

13. The ~s V~enes Munlc~l Water Company promotes wa~er
�onse~a~ion by providing a free exterior audi~ and review oE            ~
sprinkler heads/system and a free self-~ided ~ou~ ~s
available showing low-flow Irrlqa~ion systems ~o~dupli=a~d
a~ home. Addi~ionally, ~he p~l~� ~s fu~er encouraged ~o            ~
conse~e water by recorded ~essages o~ Wa~er Dis~r~�~
telephones during ~ransferring of calZs o~ when callers a~e
placed on hold.

q.
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"- SUMMARY STORMWATER/URBANRUNOFF PROGRAMS QUESTIONNAIRE

CALTRAN8 Phase I, II, III Co-Pe~-alttee
I,

Caltrans has implenente~a Stencilln~PTo~ram and to date has
completed approximately 1083 catch basins. The rest will be
�ompleted by November 30, 1994.

2. A 24-hour Caltrans hot line where the public can
illegal discharges and dumping is in place for more than a
year,

3. Urban runoff control aeasures were 8dopte~ in Move~ber 19930
These ueasures appear to be

4. A lieited public outreach program has commenced. Flyers have
been distributed and buaper stickers and lnfor~ational
brochures are bein~ prepared for distribution.

5. Catch basins ere generally cleaned every 2 yeare, en~ u.re
frequently when inspection by Maintenance forces show the pipe
is clogged. Also, erodible materials and debris are regularly
tea.wed from retention/detention basins,
going into streau or waterways.

6. Roadside trash recep~�les are provided and are eaptied

8
according to deaand. ~~m~    "

reaches a certain prescribed level,                                     qJ

8. Improper disposal of litter is discouraged b~ highway signs
stating: No Littering (plu~ a fine).

~_~
9. Every 90 days �larifiere ere pu~ped ou~ s~or~ drains are

constantly monitored. Auto related facilities are inspected
daily, gas stations are lead tested once ¯ year.

10. This ite~ is not applicable ~o Cal~rens.

11. Curbside recycling is not applicable to Caltrans; however,
Caltrans u~ilizes recycled eaterials and esti~atestha~ it has
diver~ed approximately 5~ of rubbish from landfills due to
recycling efforl;s. A pilot progra~ ~o allow usage of 15%
recycled asphal~ concrete has been started. Shops recycle
used oil, anti-freeze, oil filters and alu~inu~.

12. Caltrans does not participate in ~he countywide Household
Hazardous Waste Manageaent Program.

13. Water Conservation is encouraged by the water policy/ac~ion
plan. Measures include: use of non-potable Wa~er when

¯ possible, cooperation wi~h local water agency conservation
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plans, ~e~ciltze only ~hen absolutely necessary, increase
chipping and mulching. Signs no~ing use of recZaimed wa~er
remind ~he public for need of wa~er conservation.

14. ADDITIONAL BMP’s

A. L~aklna Under._round Storaae Tanks Five Yea~ Plan

detection of tanks, removal, resedlation and InstaZl~tlon oE
fuel canopies over fuel

B.    ~oht~of-Way Maintenance Ve~etatlon Control Pr~ra~

Vegetation when properly aain~aLned and �on~roll~
~e benefits o~ ~otorists’ safety an~ erosion �ontrol.

~1~c ~nfo~a~2on and Pa~lc2~a~on P~aa--Ado~ a H~Ghva~

~2s pr~raa removes 1A~er from r~ds. ~t~s are Assu~
o~anAza~Aons, cl~s or individuals who a~ree ~o "adop~~ a 2
male sec~Aon ot a highway. Pa~AcApan~s are p~vAd~
~ls and e~Apaen~ and are re~Ared ~ clean.eAr
leas~ 12 ~Aaes ~r year.

~rsonnel is educated on highway ~n~enance or
s~Jec~s and available ~’s on a re~la: MILl. Sole o£ ~e
courses are: Haza~ous S~s~ance Spill Awa~ness
~s~icide Sa£e~y and V~e~a~ien Managmn~.

Erosion and Se~Amen~ Con~l

~ere slo~s show evidence ot erosion, slides an~
remedial measures are taken ~o st~ilAze ~e slo~. Effo~
are made ~o disuse of e~ soil, ~k ~ d~rAs
approv~d~pAn~ si~es.

F. ~tort~v Lists of Drains and ~ Housea

A priority last ~f drains a~ p~p houses re~irl~
~as~ on ~e following will ~ developS= recen~ fl~l~
historically poor drainage areas, and ~o~s
Drainage facilities re~iri~ �leani~ wall ~
tes~ ~d ~en �lean~.

G. InsDe~ion of Excess ~n~ Pa~els

Investigation, identification an4 r~iation
hazardous waste and d~ris on ~cess ~rcels.



A requ£remen~ has b~en added that �ontractors
for wa~er pollu~£on control dur£nq construction op~rattons.
Operations may b~ ~emporar~l¥ halted ~f Inadequate provision
has been made for va~er qual£t¥
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SUMMARY: STORMWATE~URBAN RUNOFF PROGRAM QUESTIONNAIRE

CITY OF CAR~ON

City of Carson; Phase IIZ Co-Permlttee
Population (1994): 86,300
Land ¯re¯: 19.24 sq. ~i.

Carson lles 18.5 miles south of Los Angeles City Hall, Just east
the 110 (Harbor) Freeway and was incorporated in 1968. It has the
20th largest populatlon in the County and ¯ very large Job base
with manufacturing and wholesale trade dominating. Land uses
reflect the Job base of ~hls city wi~h significant commercial and
Industrial sectors. There are also single family residential uses
and some vacant lands. Median falily income was $47,387 in 1989.

1, The City has purchased stencils and received donated paints.
City staff has painted several basins in and industrial area
and all basins in ths vicinity of the Civic Center. Citisen
groups are organized to begin ¯ �oncer~ed painting
late September.

2. The City has established its own illegal duaping hotline in
addition to the County’s. ?he City has lnforaed~he publlo
the hotline services in its nevele~ter and brochures.
Additionally, City s~aff has been lnfoEaed of the

~ of reporting illegal duepin~.
3. An urban runoff control ordinance dating fro~ 1968 is in

effect that ~he city thinks has been effective. The City
~ expects to adopt ¯ model ordinance in 1995.
~

4. An outreach pro~ra~ with newsletter articles, fliers, end
handouts sent to the public and pamphlets available at City
Hall has been l~ple~ented.

5. Carson’s catch basins are ~aintatned by Los Angeles County
~ once a year.

6. The City provides trash receptacles at all bus stop¯which are
emptied dally.

7. carson has 1 vacuu~ and 3 broom sweepers that are used ~o
clean all 407 miles of City curbs once weekly.

8. The City has an ordinance to discoura~e improper disposal of
litter, lawn clippings and pet feces. Penalties are included.

9. Under a contract, the County inspects non-stor~ water
discharges from industrial sites.

10. Carson has annual alley and street clean up days with cltlze~1
volunteers. They work well in the residential and industrlal
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areas and fair inthe coa~ercial areas. In addition to annual
clean up program, the municipal code, section 5302, requires
all property owners to clean sidewalks and alleys.

ll. The City has implemented a curbeide recycling program
collecting newspaper, glass, and plastic, l~ does not have a
recycling center, bu~ does offer oil recycling, and green
waste recycling. About 16t of r~bbish’ Is being diverted.

12. ~le City participates In the countywide household hazardous
waste management program.

13. The Domingusz Water Company which serves the City has a water
conservation program. Additionally, the City has completed ¯
demonstration xeriecape qarden at the Civic Center. The
emphasis o~ the ~arden is water conservation.

n
U
n
U

¯
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du~2n~ ~D-,dec~a~ed d~ou~h~

14 Additional

A. Cerrftos indicates ~a~ It Is consideri~leple~en~a~lon of a
~l~c Outreach and Pollution Prevention Prefab, ~o ~duca~
residents and bus2nesses a~u~ s~o~va~e~ ~llu~on

1
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1~. The ~ity par~icipates in the countywide household hazardoue 0
~=~

waste ~ana~e~ent program.

13. Clar~mont ha~ p~ltshed water consolation a~lcle~ in It~
~City newsletter, and complet~ ma~or renovation o~ its ~

landscapin~ and i~i~ation system.
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8. Section 904.070 of the City Code prohibits littering of any
~ateriaZ lncZuding lawn clippings on pu~l£c proper~y. In
addition, 8.04.500 prohibits ~e dis~sal of ~ feces ~xcep~
into s~ree~ ~ers.     Penal~ies, including fines
impriso~en~, are imposed for i~pro~r

9. Industrial waste ~ns~ct~ons are contra~ to ~s
County. No non-s~o~ wa~er discha~es a~e ins~�~ a~ ~
of ~he ~ndus~r~al waste pr~ram bu~ City c~e enforcemen~
s~aff is responsible for citing ~ose who i11egally
Auto rela~ed businesses, ~as s~a~ons an~ restaurants are
ins~c~e~.

10. The City has no~ lmple~en~ a p~lic educa~£on/outreach
pr~raa ~o encourage ~e p~11c to re~ove d~ ~b~sh~ and
debris ~rom sidewalks and alleys. However, these
are re~ired by ordinance and enforced by �~e enforce~n~.
~ring FY 1994-95, ~he Cl~y plans ~o pro~o~ ~ese q~
houmekeeping ~Ps as pa~ of ~ts �omprehensive m~o~
wa~er/~nofZ ~llu~lon prevention p~l~� educa~io~ou~rea~
pr~r~.

businesses.     Various med~a is e~ploy~ Eo encourage
pa~icipa~ion in ~e pr~ram including cable ~v,

13. ~e City has a vate~ =onse~a~lon In landscapin~ o~lnan¢e
whl~ ind£rec~ly r~uces non-s~o~ va~er d£scha~e. Section
12.16.060 prohibt~s ~e dis~a~e of any va~er flow. ~e Cl~y
plans to ~nco~:ate water �onse~at~on Into ~tm sto~ water
~llu~ion prevention ou~rea~
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SUMMARY
STORMWATE~/URBAN RUNOFF PROGRAMS 0UESTIONNAIRE

City of ComDton: Phase III
Population (1994}: 91,600

Compton lies 11.6 miles south of downtown Los Angeles, norl~ of the
ArT.esia Freeway (91), between the Long Beach (710) and the Hard,or
(110) Freeways. Its l~pulation makes it the 16th
Los Angeles County and the City maintains ¯ large Job base. The
largest employers are manufacturing, trade and services. Land uses
are mainly residential and industrial with eerie �ouuerci¯l. Median
fasily lncose in 1989 was $25,699.

1. The City has not lNplesented ¯ etencllirw program. A service
request/purchase order for Los Angeles County to do the
is in progress.

2. ~he City p~lic works field office number, (310)
open for �omplaints on infrastructure problems and can be used
to repor~ illegal dumping. City staff and the publio have
been interned of the existence of this phone number.

3. The City’s Water Department has policies related to water
�onservation seaaures and periodically informs the residents
by fliers and displays at City Hall.

4. The City Is in the process of developing the

5. The catch basin cleaning program consists of annual cleaning
prior to the rainy season, and, also on an "on-call" basis, as
problems of �logging are reported.

6. Roadside trash receptacles are placed in �onnercial areas and
emptied once ¯ week. An inspection pro<.;ram of problem litter
areas has not been established but General Sez~icee Department
makes sure that receptacles are aptied as necessary and are
in good condition.

7. ~’ne street sweeping program covers all areas ot the City on ¯
weekly frequencM.

8. The improper disposal of litter, lawn clippings and pet feces
is discouraged ~hrough public outreach fliers, and blo~k club
meetings. Penalties are in place for improper trash disposal.

9. The County Sanitation Distric~ perforns the industrial waste
inspections for the
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SUMMARY: eTORMWATER/URBANRUNOFF PROGRAM QUESTIONNAIRE

CIT~ OF COV~Dt

,~itV o~ Cov:~na: Phase II Co-l~mtttee
Population (1994): 44,450
Land ¯re¯: 6.995 Sqo

Covina is located 22.9 miles east/northeast of downtown Los
Angeles, north of the San Bernardlno Freeway. It was Incorporated
in 1901 and it is 39t.h in population among Los Angeles County
cities. Covina has a strong job base dominated by ~he service,
manufacturing and retail trade sectors. Land uses are mixed and
include single family resldential, industrial and
Median family income in 1989 was $44,375.

1. Covina has about 70 �atch baalns to stencil. The City will
use volunteers and will purchase templates from ~he County.

2. The City is distributing fliers to developers and ~he publla
and pu~llshlnq articles that advertise the County’m hotline
number for reposing illicit dumping. City staff is
training in identifying illegal dumpin~ sources.

3. An urban runoff ordinance became effective in Covtna on July
23, 1994. The ordinance is alr¯ad¥ beir~ used to enforce
against two auto mhops.

4. The City does not have ¯ comprehensive program to educate the
public about storavater pollution, but has published articles
about it in the City newsletter.

5. Covina personnel Inspect catch basins throughout the year, and

6. Approximately 100 roadside trash receptacles are lo¢ated in
Covina and they are emptied weekly. Staff plans to evaluate
additional capacity needm in the coming months, and will
address the problem of scavengers scatterin~ trash.

7. Covina uses broom sweepers to clean 525 curb miles per
Residential and industrial ¯ream are cleaned once per month;
commercial areas are cleaned up to 12 times per

8. The City ham not yet created ¯ program to discourage JJproper
disposal of litter and other materials.    I~proper trash
disposal is m misdemeanor under local codes.

9. Covtna is Just beginning to Inspect spectt:lcall¥ to~ non-mtozm
water discharges to the storm drain system.

10. The City has not yet implemented ¯ public education pro</ra~ to
encourage removal of dirt and other ~aterial from sidewalks
and alleys.
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11. A �o=prehensfve recycltr~ program has been established
~ncludes cut, side pick-up of recyclables, p~llc outreach
education, and recycling of ~o~or oll a~ Chief Auto Pa~.

12. The Ci~y widely p~llclzes ~e Coun~y’~ household haza~ou~
waste ro~d-ups, and has ~e local motor oil re~cl
prefab.

13. Covlna has not yet created a va~er conse~atton p~aa.
Ins~alling low maintenance, water conse~n~ landscapln~
one of i~s parks.

14. Additional ~s~ Management ~ac~ce~

A. Covlna can re~lre ~e �leanin~ of priva~ely o~
drains.

B. ~e City re~ires all refuse containers to have
endeavors ~o insure tha~ covers are kep~

C. Covina has a~lfied han~ng of ~tl o~ 9reen val=e
~ ~s less l~kely to ~ m~tter~ by v~.

D. O~n m~o~ channels 2n ~vo ~rks are cleaned aon~ly

lntercep~ debris ~ro~ l~s ~ vehi�le ~lntenance p~raa,

F. Covina is ~lnnin~ to notify contractors ~u~
o~ �onmt~�~ion debris and proof dim~sal prac~ice~.

G. Contractors vorkt~ in p~l~� riqhts of way are re~lred
prevent discha~e of non mto~ water ~-oft into ~e

H. D~ a~ o~er ~ter~alm trans~ ~er ~v~ ~dvay~
~us~ ~ �over~.

I. Newly develo~d la~ aus~ have 90% la~s~ coverage
wi~in 2 year and i00% �overaqe v1~In 3 yea~.

3. C~Ina will work %o l~prove Inte~epa~ental

K. ~* City has created an e~tpmen~ ~naqemen~
dis~ribute to develo~rs a~ cons~ction crew.
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SUMMARY: STORMWATER/URBAN RUNOFF PROGRAM QUESTIONNAIRE

City ~f Cudahv=                           Phase ZII Co-Per~lttee
Population (1994): 23,750
Land area: 1.09 sq.

Cudahy was incorporated in 1960~ and is located 12.2 files
south/southeast of the Los Angeles Civic Center. The City has a
very small job base with less ~han I0 jobs per I00 residents,
primarily found in the retail trade. Land uses are primarily ~edlu~
density residential wi~h some co~mercial. Its aedlan fa~il¥ Incoae
was $22,245 in 1989.

1. Cudahy will contract vl~h ~he County in FY 94-95 to have its
catch basins stenciled.

2. The City will develop a public outreach pro~raa �oncernin~
illegal discharges in F¥ 94-95.

3. Adoption ot ~he weds1 r, nott �~ntr~l ordinance will be
considered in F¥ 94-95.

4. Public education and outreach on ~he problea ot
pollution will be developed in F~ 94-95.

5. Cudahy contracts with the County to clean out catch basins
prior to the stor~ season. Will reevaluate pro~ra~ in F~ 94-

6. Cudahy has 9 public roadside trash receptacles which ere
enptied weekly. Heavily used receptacle8 are aptied more

?. & brooa type sweeper is used to clean all 26 curb ailes within
the City twice weekly.

8. Several municipal code sections prohibit laproper disposal
debris and other materials. A public outreach pro~ra~ will be
developed in FY 94-95.

9. Businesses with industrial waste peratts are inspected
annually under ¯ contract with the County. The inspection
prograa will be expanded in F~ 94-95 to �oaply fully with
BMP.

10. A public outreach progTaa, �oncerntn~ reaoval ot dir~ end
o~her materials free sidewalks and alleys, will be developed
in FY 94-95.

11. Cudahy will be developin~ a recyclin~ prograa £n F~ 94-95.
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SUMMARY: STORMWATER/URBAN RUNOFFPROGRAM 0UESTIONNAIRE

~ Phase Z Co-Pentl~ee
Population (1994): 39,450
Land area: 4.97 sg.

Culver City incorporated in 1917, lles 10.9 miles west oE L.A. City
Hal1, eou~h of the Santa Monica Freeway, and It has ~he 44~
largest population among cities in Los Angeles County. Culver City
also has a very large job base with sex-vlces, retail trade
manutacturlng dominating ~ha Job market. Land uses are primarily
single family residential, with some �oamerclal and industrial.
Median family income was $50,411 in 1989.

i. Culver City has stenciled all of the approximately "750
basins in the City wi~h the Heal the Bay design. After I I/2
years, so.e stencils are fading and will have to ~e re-~one.

2. The City has actively publ~cized the County’s etoL"m
ho~llne by (1) dis~ributing door hanger-~ype flyers to
residents; (2) publishinq several newsletter at’~iclee about
runoff pollution; (3) distributing brochures containing
hotline nu~er at Bal~’na Cree~ Clean-up Day; and (4) airing
runoff pollu~ion-rela~ed videos on,he City’s cable television
channel.

3. The City has adopted several ordinanoes~hat operate to
contaminants An s~orawater and non-stor~watar~unoft and ham
incorporated by re:erencs into its m~nicipal code~he
Building Code which, a~ong o~er ~hings, prohibits sedJ~en~
dischar~es associated w£~h construction activities.

4. The City has Aapleaented~he follovtn~ p~x~ra~oeduca~e~he
public on sto~water pollution= distributed door-hangers
explaining ~he problem of runoff pollution; has aired stars
water pollution videos on local cable; and, has published
storm water pollu~ion awareness a~cicles £n City

5. Culver City cleans ira catch basins annually Just prior %o~he
storm season. County owned catch basins in the City are
cleaned by,he County on about ~he same schedule. Thereafter
basins are cleaned on an as-needed basis.

6. The City has approxi~ately 200 refuse receptacles in ~lace in
litter-prone areas--most are not roadside. These
are emptied once ~o twice a week.

7. Street sweeping £s conducted on all 160cur belles oft he
once a week. 3-4 vacuu~ type sweepers are used to olean
alleys, public parking lots, as well as



8. The City’s municipal code prohibits the litterlng and improper
dlsposal of lawn cllpplngs and pet feces. Violating these
ordinance provisions ls punishable by fines and other
sanctions. The City has encouraged compliance with ~hese
requirements through (1) door hanger fliers; (2) articles in
the City newsletter; and (3) airing of storm water management
videos.

The City conduc~s inspections of auto parts, auto repair, and
body shops, as well as gas stations and restaurants.
Generally, auto parts, repair, and body shops are subject to
industrial waste water permit requirements as required by City
ordinance. The City contracts with Los Angeles County to
perform annual inspections. The City’s Fire Department also
performs annual Inspections of facilities that handle end
s~ore hazardous materials.

10. The City has encouraged residents to remove dirt, rubbish, and
debris from sidewalks end alleys through brochures end otheE

11. Culver City has Lmplemented a sLngle and multA-Ea~/Zy
residential recycling program, and opera~es 11 drop-off
centers. About 23t of rubbish As being dAver~ed.

12. The CIty encourages residents to participate in the Countywide
.household hazardous waste round-ups and to drop-off hazardous
materials a~ the City of Santa Monica’s waste �ollection
~acility.                                                                  ~,~

13. Culver City has an ordinance which prohibits residents and            ~_~
businesses ~rom using water An a ~a¥ as to cause r~no~ Ante
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users are inspected on a regular schedule based on types of
processes, industrial classification and inspection fee class.
Auto related businesses and ~ae stations are inspected 1-3
tames per year and restaurants are Inspected once per year.
Less ~han 10t of businesses are found to not be in �ompllance.

I0. The City has developed fliers/brochures to encourage
proper dlsposal of

II. A curbslde recTcl~ng program has been Impleeented. A1ualntm,
glass, plastics, and newspapers are Included in the program.
The City has established a comprehensive publlc outreach
prograa and estimates that approxlmately 32% of rubbish
being diver~ed from landfills. A greenwaate and a
sector program are being considered.

12. The City participates in the Countywide prograa and conducts
curbside collection of used aotor oil. Increased public
education efforts wall augment its collection prefab.

13. The City has water efficient landscape
Developers ere rec~lred to provide lnfor~ation
buyers/tenants on water eff~cient

R0060290



SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT O~

C~tv o~ Downey: Phase III
Population (1994}: 94,$00
Land Area: 12.7 sq.

east of the Long Beach (710) and norl:h of the Century (105)
Freeways, Downey was incorporated in 1956. Its land uses are mixed
urban with well established residential, industrial and co~ercial
areas. Service and manufacturing industries provide Downey
large Job base. The 1994 population ranks Downey 15th among L.A.’
County cities. Median family income for the City was $41,897
1989.

1. 720 catch basins have been stenciled with ~he Heal the Bay

re~ainin~ones.

2. The City uses the .WE TIP" program in addition to the County
hotline to encourage reporting ot illegal dumping.
rewards are given out anonymously. 20-25 reports have been
recsive~.

3. Section 8218 of the Downey Municipal Code end Chapter 70 of
the UBCaddrass urban runoft control. These aeesures,
in 1988, are beir~ ~ore rigorously enforced.

4. The City is vaitin~ tot formal approval for L.A. County to
send ou~ s county non-point source pollution publication to
resident.

5. Catch basins are cleaned by City personnel twice per year.
This progra~ has been very effective end has not been modified
in response, to RWQCB requirements.

6. The City provides 20 roadside trash receptacles which are
emptied weekly. "Operation Brightslde. addresses
clean-up while the "Adopt a Street" proqraa le
clean-up.

?. 512 curb miles are swept; residential and industrial areas
weekly and co-=erclal areas bl-weekly. This program has not
been ~odifled in response to RWQCB requirement.

8. The City sponsors "Waste in Place" progrm in elementary
schools to discourage littering. Penalties exim~ for improper
trash disposal. The city suggests that enforcement
litter laws would discourage improper litter disposal.
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V
9. Field investigations are conducts<lot all complaints rega~linq

.~. industrlal waste. Auto related businesses, gas stations, and
restaurants are all inspected based on complaints under
authority of Sections 4116 and 4117 of 1;he Downey M~Ici~l

I0. A yearly clean-up Is held and response to ~e pr~r~ has ~n
go~. The City ham become more pro-actlve due to ~e RW~B
r~latlona.

11. The City has ~mplemented a volunta~ ~rba~de re~�l~
pr~ram. Newspa~r, al~in~, ~In and ~iel cans, qla~s and
certain plastic containers are collected.     Fliers
brochures were sen~ to ~he p~llc, pr~raas were �onduc~ed a~
schools and co~uni~y group ~eetlngs ~o p~llcize~e prefab.
~rren~ly, 6t-Tt of ~bish Is ~ing dtve~ed Erom
The Ci~y plans ~o ~ake ~e recycling pr~ra~ manda~o~ in
1994.

12. The C~ty pa~icIpa~es and pro~o~es County Haza~ous
roundups. A used oil recyclin~ pr~ra~ will ~
~is year.

13. ~e p~llc i8 £nfo~ed a~u~ ~e problen8 o~ ove~ater£~ in
a p~l£ca~£on ~o residents. Per ~e ~ey M~£�£~l
~noft water from landsca~d area is not a11~ In ~e
a~ree~s. Field ~rso~el �onstantly ~n£~o~.
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SUMMARY
$~RMWA~’ER/URBA~ RUNOFF PR~ 0~TIO~AI~

CltV O~ ~a~                          Pha~e I~ Co-~Itt~
Population (1994): 21,300
~nd Area: 6.8 sq. ~.

~a~e Is l~a~ed 19.8 ~iles no~eas~ of
Civic Cen~er along the Foothill (210) Freeway and
of ~he San Gabriel River (605) Freeway. I~ was lnco~ra~ed in 1957
and currently ranks 53rd In population size among L.A. County
ci~ies. ~a~e has a la~e job base do=ina~ed by ~e aanufac~urin~
and se~ice industries. ~mlnan~ land uses are institutional
(hospital), residen~ial and co~ercial~ wl~ soae lndus~rial.
Median family income in 1990 was $37,965.

~ha~ all s~enciltng wall �oapleEed by ~o~r 1994.

=. In addition to ~e Coun%y hotllne,
city hall =ontac~ and has p~l~cized ~nfo~at~on ~n

~nof~ �ontrol. Contractors are red,red
restore dralnaqe ditches, clean catch basins and ~lve~s,
preven~ wa~er, moil and debris ~rom
~o re~ovm excess ma~erlalm. These measure have ~en m~anc~
In rem~nse ~o ~a re~1~en~m.

includes a~Icles p~llsh~ in ~e
broadcasts.    Awareness has ~en e~anc~ ~a~ ~o
prefab.

Cat~ ~slns are �l~an~ ea~ ~r

120 r~ds~de trash ~cep~cle~ a~ p~ovld~ a~ ~ey a~

~en e~anc~ due ~o R~B

7. 128 ~rb niles are svep~ eve~ o~er
a~ twice ~r week in �o~ercial a~ industrial a~8.
5weeping fre~ency has ~n lncreas~ in
re~ir~en~.

8. Inpro~r litter disuse1 t8 address~
r~lations and ~licies.    Penalties exist fo~ iap~
dis~sal. No m~ifica~ions have
~W~B re~iraen~.
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9. The City contracts wi~h L.A. County for industrial waste and
~ s~o~ drain sys~e~ ins~c~ions. Ins~c~ions are conduced on

a r~lar ~sis ~r County re~ireaen~.

I0. ~e C~y has encouraged ~e ~oval of di~, ~b~sh a~
debris ~ugh video broadca~ on l~a~ cable ~, and an

ii. The CI~y has a ~rbs~de recycl~ pr~r~ for plastic, qlass,
al~n~, pa~r, car~a~, junk ~ail, newspaper a~ green
waste.    Info~a~ion on ~Is pr~ra~ Is provided In ~e
~a~erly newsletter, from ~he refuse colony and in a sch~l
education prefaB. Approxina~ely 18% of ~blsh ~s beln~
dIve~ a~ ~hls ~i~e. The City ~ay consider e~andlng ~e
pr~ra~ to ~ult~-fa~ily ~Its, and ~ndustrlal and co~erclal

12. ~, Ct~y ~tctpates In ~e coun~Rl~ p~raa a~ p~ltshes
inEo~ion in ~he city newsletter and in handouts.

~e Ci~y p~h~bl~s drainin~ of ~ls into the ~ar a~ has
Infold ~e p~lic on ~e probl~ of ~e~a~erin~ e~�. An ~e
~a~erly newsletter.

n
u
n
U
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SUMMARY: STORMWATER/URBAN RUNOFF PROGRAM QUESTIONNAIRE

CITY O, IL MONTE

City o5 E1 Monte:                        Phase ZI Co-Petal¯tee
Population (1994): Iii,000
Land Area: 9.57 sq.

El Monte was incorporated in 1912 and 11es 12.3 miles east ot Los
Angeles City Hall along ~he San Bernardlno Freeway east of the San
Gabriel river. Land uses are mixed urban wi~h residential,
industrial and commercial mos~ common. Its population rank~ ?th
among Los Angeles County cities. Dominating ~he Job market are the
manufacturing and re¯all trade sectors, provldln~ E1 Monte wi~J1 ¯
large job base. Median family incoee in 1989 was $28,004.

:

i. The City of El Monte has stenciled all 200 of its catch
’ baslns.

’: ’2. The City has Just established a hotllne to the Fire
tot repor1:Inq i11eqal discharqes, and plans to conduct
outreach ~hrouqh city newsletter articles.

3. E1 Monte adopted an ordinance ~hat provides urban runoff
controls on 5/23/94.

4. El Monte has ¯ school program on ¯tot¯water pollution given by
its Fire Department personnel.

5. The City contracts out yearly inspection and �leanin~ of
catch basin~.

6. E1 Monte provides 70 roadside trash receptacles which are
emptied daily. It has not identified problem litter areas.

E1 Monte uses 1 vacuu~ and 3 brooe sweepers to clean all 260
curb miles wi~hln ~he city. Residential and industrial ¯real
are swept weekly, and �onercial areas are swept daily.

8. City codes include penalties for litterin~ and ~he improper
disposal of o~her trash ~aterlals,

9. The County Pu~llc Works Department provides industrial waste
inspections in ~he City of El Monte.

10. The Clty~s publlc outreach program includes distribution
¯ .he booklet "About Managinq Yard Waste", which parl:lall¥
addresses the need for removal of dlr~, rubbish, and debris
from sidewalks and a11eys.

11. The City provides for curbside collec~lon of Glass, plastics

progra~ on recyclir~.



12. The City indicates that it pa~-blc~pates
household hazardous waste nanagenent

13. The C~ty has a rater �onse~a~on p~r~
regulate household ~nterlor wa~er usage; ~ere a~no
~o discourage ou~d~r ~ofE.

14. Additional ~s~ Manaoe~en%

A. Unde~ss p~ps are cleaned~a~erly
season.

B. Maln~enance ot dralna~e ~Ive~s Is ~one o~

C. Const~ctlon sites ~ust s~lt a ~a~st~o~ �ontEol plan
~o eliaina~e kllegal

n
U
n
U

~=~
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SUMMARY STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT O, RL 8B~NDO

City of El Seoundo:                    Phase I, III
Population (1994): 15,650
Land Area: 5.51 eq.

E1Segundo was incorporated in 1917. Located 19.5 miles
of the Los Angeles Civic Center along the coast, with LAX adjacent
to the north, the City ranks 70th in population size among L.A.
County cities. El Segundo has a very large Job base dominated by
aerospace and high-each, and includes~major petroleum refineries.
There are also significant �o~merclal/offlce and residential lar~l
uses. E1Segundo had a family median income of $53,215 in 1989.

All catch basins have been stenciled by Boy Scout
with a stencil/logo contest winning design.

2. The City has established reporting hotllnes through the water
department, police, city engineer, etc. Cable TV and local
newspaper have been extensively used for public

3. The City has exlstlngrunoff control measures and has prepared
a draft Runoff Control Ordinance which was scheduled for City
Council consideration in July 1994.

Include stora draln video, cable TVbulletinboard, newspaper
artlcles, water bill notlcea, and stancll logo

5. Catch basins are cleaned ~wloe per year.

emptied twice weekly. City’s Street Maintenance Supervisor
monitors ~he program, addin~ additional containers where
necessary.

?. Residential and industrial street8 within the city are mwept
weekly. Co~erclal atree~ are swept daily.

8. The City actively enforces its No Littering Ordinance, and has
trained its staff to be more awa~e of illegal dumpin~ and
repor~in~ procedures.    Cable TV is used to educate
co= unlt¥.

9. Annual inspections of all �o=~erclal and Industrial
(includes auto related businesses, gas stations
restaurants) are conducted by L.A. County undar contract.
weather flows and new connections are inspected.

10. The municipal code addresses responsibillty for re, oval
dirt and debris.    Fliers and articles hay@ infor~ed the
public. Future fliers and TV outreach will improve program.
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11. The City has a curbslde recycllng program for newspapers,
plastics, glass, metal and aluminum. Used o11 and batteries
are accepted by the city maintenance facility. Approximately
20% of rubbish is being diverted from landfills at thle

12. The City participates in the Countywide Household Hazardous
waste Management program. The City also provides yearly HHW
�ollection service. Fllers, newspaper and TV notification
publicize these events.

13. The City has s voluntary 10% conservation pro~ra~ which
includes restrictions on lawn and landscape lrriqation,
sprinkler ove~watering, washing of facilities, vehicles
other ~obile e~uipment, etc.     Xn addition, water rate
schedules have been changed recently to encourage use of
recycled water.    Also, a recla~eed water plant is
construction.

14. ADDITIONAL BMP’8

A. Zndustrlal Waste Study foE ~h~ City Maintenance

The City has had an snvlronaental consultant do an Industrial
waste study and prepare a Sto~ Water Pollution PEeven~on
Plan (SWPP) for the City Maintenance FaoilltFo

B. Ille~al Dischar~ss/~lliclt Disposal

The City has developed ¯ check llst for plan
Necessary store water re~ulrements for Incluslon in

Flow Monltorln~ an~Analvs~a

Monltorlnq and analyale of dry weather flows to the city’s S
pump stations could help to detersine the orAgln of these
ainor flows.

D.    Closed Circuit Televlslon of W~stewater Maine (L’CTVt

The City has videotaped the interior of all 46
sanitary sewer mains. This allows for locatin~ problems and
preventing overflows into the store drains. It allows the
city to set up a pro~raa to identify i~ediate proble~ and
eat up a long range repair and replaceaent program.

E. H~dEo Flush Pro~rra]a

The City has s yearly hydroflush progTam fort he 46 ailes of
sanitary sewers.     This pro~ra~ essentially precludes
wastewater overflows.
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SUMMARY: STORMWATER/URBAN RUNOFF PROGRAM ~JESTIONNAIRE

CITY O, GARD~

Clty,~ Gardens:                         Phase IIZ Co-Permlttee
Population (1994): 53,900
Land Area: 5.67 sq.

Gardena lies 14.2 ailes southwest of downtown Los An<jelea, vest of
the 110 (Harbor) Freeway. It was incorporated in 1930 and has an
area of 5.67 square miles. Gardens ranks 34~h in population
Los Angeles County cities. The Job base is very large wl~h
manufacturing, retail trade and service industries providing
major sources of jobs. In addlt~on, lend uses include slgnlflcan~
resldan~lal and retall �o~erclal. Median Eemily income was $37,096
in 19890

1. Gardens is ¯ Phase III city. It vii1 stencil its catch basins
in �o=pliance vith per~ deadlines. Cu~Tently no catch
basins have been stenciled.

ill~al d~scha~es, l~ plans ~o ~in I ho~l~ne is ~
i~s overall p~li� ou~rea~

A n~r of C~ty �~e sections are �lt~ as havt~ ~e effe~
o: reduci~ s~o~ water ~11u~ion. ~e Ci~y plans ~o adop~ a
comprehensive s~o~ water o~nance ~Eore J~ 1995.

4. Galena is ~enEly developt~ a p~11� eut~a~ p~aa ~a~
will ~ iaple~n~ prior ~o ~i~ deadlA~.

5. The City cleans ca~ ~sAns eve~ tall a~ A~s
basins duri~ m~o~ to r~ove ~rap~

6. Roadside ~rash re~ptacles are no~ p~vid~ ~ ~e Cl~y. ~e
City increases s~ree~ sveeping ~n probl~

7. All 193 ~rb ailes vl~in ~e Cl~y are ~p~.
areas are swep~ once weekly; �o~e~ial a~ 1~:£al
are s~ep~ ~wo ~o ~ree ~es weekly.

8. Several sections of Ga~ena’s c~es ~i~ all ~terials
as li~er, la~ clippings and ~ feces Eo ~ plck~ up
i~ia~ely. City s~ff an~ici~es fu~er ~e @a~es
~ of its pla~ co~pr~e~ive S~o~ Wa~er

9. Galena con~ra~s vl~ ~s ~eles Cowry for I~u~lal
Ins~c~ions, vhi~ are condu~ ~ually.

10. Galena plans ~o have p~lic outreach enco~ag~ ~al
di~, ~bish and d~ris fro: sideval~ and alleys as ~
i~s pla~ed compr~ensive outreach pr~r~. I~ al~
~o ins~c~ alleys eve~ 3
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SUMMARY: STORMWATER/URBAN RUNOFF PROGRAM (~/ESTIONNAIRE

CZTY OP GLENDKL~

City of Glendale:                       Phase II, III Co-Peraittee
Population (1994): 190,200
Land Area: 30.49 eq.

Glendale is located ?.I miles noz~/1 of Los And:Isles City Hall, was
incorporated in 1906, and has the 3x~ largest population among all
cities in Los Angeles County. Glendale has a very lazes Job base
dominated by retail trade, manufacturing, Zlnance and se~vlce
industries. It is a major center within the County and it also
contains ex~snslve residential areas. The 1989 median family income
in Glendale was $39,652.

1. The City of Glendale owns and maintains catch basins but has
not implemented a stenciling program.

2. The City has established m 24-hour hotlino number
reporting illegal dischar~ee, but has not yet J.nforned the

¯ . puJ=lic of its availability.

3. Glendale is in ~he process ot ~odAfying its municipal code to
address runof~ control.

~ 4. The City has not yet implemented a proqram to educate the
public on ~he problem of etor~water pollution.

5. Glendale ha¯ ¯ proqram of �leanin~ Its catch basins before
rainstor~s and on an as-needed basis.

6. The City has 204 public roadside trash receptacles that ere

?. All 800 curb miles of streets in Glendale have street sweeping
se~vAce. Residential and Anduatrial areas are swept ever~ 2
weeks, and commercial areas are swept ¯ times per week.

8. To discourage improper disposal of lawn clippings and other
materials, ~he City has hi-weekly curb pick-up of yard
trimmings. The Parks Depar~mnt, on a trial basin,
providing bag8 tot dc~ owners to use to dispose o~

9. Glendale ham an industrial waste inspection proqra~ under
which it inspects for non-stor~water discharges. It
all peraittees under ~he proc!raa once a year.

10. The City does not have a public outreach progra~ concerning
re, oval of dir~ and o~J~er materials from sidewalks and alleys.
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11. Glendale has a �osprehensivs recycling prograa that includes
a permanen~ recycling cen~er; curbside pickup of paper, glass,
aluminum and other cans, plastics, and yard waste; and, an
outreach program tha~ includes mailed pamphlets, door hangers,
and news articles. About 321 of rubbish is being dlvar~ad.

12. The Ci~y participates in ~:he County’s household hazardous
waste progral and also regularly collec~s household hazardou~
.waste at its rec¥clin~ center.

13. Glendale has no~ isplesented a progra~ tha~ reduces runoff to
storm drains ~roa outdoor wa~er use.

R0060303



SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CZTT OF GLEEOO~t&

.City of Glendora: Phase II ¢o-~r~ittee
Population (1994}: 49,850
Land Area: 19.16 8q.

Glendora was incorporated in 1911 and lles 25.9 ~lle8 northeast Of
the Los Angeles Civic Center, along ~he foothills of the Angeles
National Forres~ and north of the Foothill (210) Freeway. It is the
37t.h lar~es~ city in Los Angeles County in terms of population.
Glendora has a s~a11 job base, of which the far-Jest employers are
in re~ail trade and services. Z~s land uses include single family
residential, some industrial and commercial, end eLgnlflcant vacant
areas, The 1989 median family income was $51,444.

1. The City has stenciled all cZ its catch basin8 vl~h ~ha Heal
~hs Bay design,

2. In addition to ~he County hotline, cn 4/14/94 the Glendora
Administrative Policy manual established a repor~ir~/
procedure, which was disseninated to the public ~J~rough
newsletters and public service announce~en~So

A draft urban runoff pollution ordinance is bein~ considered

4. Library displays, school presentations, paaphlets, video
presen~ations on cable T.V. have been used to educate
public on ~he problea of stormwater pollution.

The County of Los Anqeles Depar~aent of Public Works cleans
all catch basins ra<julerly.

The City’s 20 roadside trash receptacles are eaptled veekly
and the business district is aoni~ored ~o ensure adequate

?. The City’s 310 curb eile8 are swept once a week In �oaaer~lal
areas and every ~wo weeks in residential and industrial areas
Coemercial areas were recently upgraded ~o once ¯ week.

8. The City’ draft runoff ordinance addresses iaproper disposal.
Penalties are included in the proposed ordinance.

9. The City does not have an Industrial waste inspection pro~raa.
However, on a �omplaint basis, Code Enforceaent will take
action to aba~e illegal non-storm water discha~jes.

10. Community newsletter and cable T.V. announcements is used as
a pro active educational approach to encourage ~he public to
remove dir~, rubbish and debris from sidewalks and alleys.
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SUMMARY
STORMWATER~URBAN RUNOFF PROGRAMS QUESTIONNAIRE

ClTT OF EA~AIIJ~

City of H~wallan Gardens: Phase III Co-Pe~Ittea
Population (1994): 14,250
Land Area: 0.96 sq.

Hawaiian Gardens is located 21.8 ~iles southeast of the Los Angeles
civic Center and was incorporated in 1964. The population rank~
the City ?2nd among Los Angeles County cities. It has a small Job
base, led by construction, retail trade and service industries.
Land uses are primarily residential wi~h some commercial. Median
family income in 1989 was

The City has not yet implemented a stenciling prograa but
plans to stencil all catch basins with the County’s stencil.
The program will begin in summer 1994.

2. A 24 hour City hotllne ham been established. The hotllne was
publicized though ~he city newsletter and �o~aunity
6 reports have been received.

3. No ~unotf control ordinance has been edoptea.

4. No public education program has been established but ~he
mentions that articles will be published in l~he City
newsZetter in bo~h English and Spanish to in£o~ Eee~dentl
about illegal du~pAn~.

S. Catch basina are cleaned yearly which is ve~-y etfec~ive in
keeping debris from’ enterin~ ~e stora drains.

6. ~e City provides 20 ~rash receptacles which
weekly. Proble~ areas at ~Jor bus s~ops have ~en
and ~e receptacles ~ere are e~p~ied hi-weekly. In res~nse
to ~e re~ir~en~s of ~e RW~B ~e City no~ assures ~a~ all
bus stops, ~rks, agen~ o~ shoppi~ cente~ ~ City
facili~ies have enough ~rash recep~�les.

78 ~rb Riles are swept twice ~r ~ek. ~is p~r~ has
ve~ successtul in preventing debris froa en~ert~
drain syst~ a~ has no~ ~en ~ifi~ in res~nse ~o
remitments.

8. ~e City’s 24 hour hotline is us~ to discourage
dis~sal of li~er, la~ �lippl~s a~ ~ f~s.

9. Industrial waste ins~ions are provtd~ by L.A. C~ty F~
~pa~en~. ~lic Wor~ s~aff insects drains a~ notes
evidence of illegal discha~e. No ins~ions are ~de of
auto rela~ed businesses, gas s~tions or res~aur~.
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10. The City’s 24 hour hotline is used to encourage removal or
dir~, rubbish and debris.     In response to ~he RWQCB
requirements ~he City has a pr~ra~ for residents to call
for i~ems ~a~ are nou no~ally pAcked-up
collection. The City also provides a b1~k clean-up pr~ra~
where bins are placed on the 8tree~ Zor ~ri~8 oE time to
a11ow residents ~o dls~se oZ ~u~.

11. No re~cli~ pr~r~ has ~en

12. The Ci~y pa~Iclpa~es In the County househol~ haza~ous
manage~en~ pr~ra~ and see~s to e~ ~e bl~k clean-up
pr~ra~ ~o include hazardous

13. The City has adopted an o~nance
~oleran~ plan~s in ne~ �ons~c~lon and for all City
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mail notices. The City recently established 2 locations for
used oil recycling and advertised for ~hem in Hawthorne’s
newspaper and on cable television. In addition, Ha~chorn¯
Municipal Code regulates any improper disposal oE litter and
imposes fees for clean up. A citation program handled by
enforcement personnel is suggested.

9. The City has developed the database necessary for the
industrial waste inspection program.     Code enforcement
personnel are making daily obse~vatlons for non-stor~ water
discharges. A yearly inspection program will be implemented
in the future using either Los Angeles County Depal-~ent of
Public Works (L.A. C.D.P.W.) or the City of Haw1:ho~ne
inspectors. Los Angeles County Sanitation District currently
conducts industrial Waste Water inspections in the City
HaWthorne.

10. The City is implementinq a program en¢ouraqinq *..he public to
remove dir~ and debris. Notices were mailed out for �lsanin~
all alleys and sidewalks; door-to-door hanger-typeflierswere
distributed; an article will b a placed in local newspaper. The
City also encourages removal o5 dir~ and debris hy havin~ the
engineering deparl~ent mend letters asking
Up debris.

11. The City has ¯ curbside recycling program. Paper, glass,
tins, almainma, plastic, printed materials and cardboard are
collected. Approximately lOt o5 r~bish is beln~ divsrt:ed
from landSills at this ~Imo.

12. The City paz~cA¢ipates in the Countywide Household Hazardous
Waste ManageHnt Program.    The City also ~oins with
neighboring cities and ~ajor industries in their hazardous
waste collectlon progrm.

13. The City has ¯ water conservation program which has reduced
water use by 10t from 1989 levels. The progrm asks for
watering, prohibits washir~ of sidewalks, driveways, parkin~
areas and cars. The public is informed of the problem
overwatering ~hrough this pr~ra~.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OP m~RMOe&

Cltv oF Hermosa Beach: Phase I Co-Penlites
Population (1994): 18,700
~nd Area: 1.36 sq,

Hermosa Beach Is a beach city, located 21 mils8 sou~hvsst o£
Los Angeles Civic Center. It was incorporated in 1907 end it rank~
67~h by population size among L.&. County cities.    Primarily
residential, it has a snail job base, mainly retail. Median
income in 1989 was $65,085.

All City catch basins have been stenciled. Prcble¯t Water-
based paint is already eroding. Suggestion: Stencil sides

2. The City actively promotes use of the County Hotllne. Its
public education encourages reporting to either the City or
the County; door-hanqer fliers and City publications sent to
all residents ere program components. The City intends to
adopt a Stoz-m Water end Urban Runo£f Pollution Control
Ordinance to provide ~J~em with Increased enforcement
authority.

¯ 3. ~he City has not a8 yet implemented urban runoff control
¯ ensures, although a draft Stor~ Water Pollution Prevention
Ordinance is scheduled for adoption by October 1994.

4. The City’s public outreach program has included~ 1) CATV
public service announcements (Heal-the-Bay video)~
distribution of infornation packets to dovnto~n business
ovners; 3) distribution of door hanger-type fliers to 50t of
all City residents; 4) preparation and distribution at special
events of educational fliers, including encourage¯ant
par~icipatton in the City’s "~eigh~orhood Gutter Patrol~
program7 and 5) presentations on pollution prevention
education at the City’s public schools.

The City cleans all catch basIns every 3

6. The City empties Its 300 public trash receptacles at least
~.hree times e week--daily in the downtovrt area.

7. All City streets, alleys and parking lots ere swept once ¯
week.

8. City ordinances, supported by fines and 8anctton~ prohibit
improper li~ter disposal.
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9. Industrial waste inspections are ~ade of all industrial and
related uses, as permitted by
hazardous materials codes. To increase ~helr au~horlty to
inspect~he storm draln system for non-stol-awater discharges,
~he City is planning to adopt a Storm Water Pollution
Prevention Ordinance.

i0. While ~he City does not have a direct public outreach pro~ra~
to encourage trash removal from sldewalks and alleys, they do
enforce a City ordinance prohibiting ~he placlng of trash .in
these areas. The City plans to add this facet to t helr public
education program for runoff pollution prevention.

II. Alu~inu~ cans, glass, plastics and newspaper is collected at
curbside for recycling. Cable TV and quarterly articles in
the City’s newsletter pronote the pro~ra~o

12. The City’s Envlron~ental Coordinator informs reeldents aM
businesses of ~he County’s hazardous waste round-up program.

13. The City’s water supplier and a City resolution encoureqe
residents and businesses to conserve water. The draft Stor~
Water Pollutlon Prevention Ordinance will dlscouraqe excessive
outdoor water use by
the stor~ drain

n
U
n
U
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S~¥: STORMWATE10./URBAH RLTHOI:’FPROG~ Q~STZO~Z~

City o~ Hidden Hill~: ~ase IX Co-Pedigree
Population (1994):
~nd Area: i.?~ ~q.

~a~ed ~een Venture County a~ ~e Venture (101)
Hidden Hills Aa 27 males no.west of do~to~ ~ ~gele~.
Established In 1961, Hidden Hills is a small residential co.unity
with exclusively low density residential la~ uae~. There

Median income in 1989 was $150,001.

Hidden Hills ~m not o~ catch bamIna~ ~e County
catch basins and will ~encil ~e~ An ~e

2. The Cl%y has p~lictzed %he Coun%y’s he%line for

cable, no~ice ~s~in~ and handouts.

3. Hidden HAlls has o~Anances An ettec~ ~o �on~l IA~i~
and ~notZ. These were las~ revAs~ An 1993.

4. The City has used i~s newsletter, hando~s, �~le
posting to ~ucate ~e p~li¢ on ~e problem oE sto~ater

5. The cat~ ~sAns In Hidden HAlls are ~, a~ ~e~fore
maintained by ~e Co~y.

6. The City d~a no~ provide r~daide ~raah
s~ree~s are priva~ely o~ed a~ ~£n~aAn~ dally by Con~£~y

7. A va~ a~ a br~ s~ee~r a~ us~ by ~e CAlM ~o clean
25 ~rb males ~A~An ~e cA~y ~Ace a ~n~.

8. To dAmco~aqe imp~ dia~aal o~ la~ �l£pp£~a a~ o~e~
haVe.Asia, ~e CAlM provides grin ~as~e and ho~e
re~cl~.

9. Hidden HAlls has no industrial uses or restaurants ~i~in
~e~8~ ~ere~ore A~ d~s no~ have an Ans~cCAon p~r~.

i0. Hidden H£118 d~a no~ con~£n ~y 8£deval~ or

iI. ~e Ci~y has ~vo drop-o~ re.cling cen~e~ a~ has ~side
pick-up o~ ne~spa~r, pa~, glass, al~In~ a~
~iAc ~u~ion and ou~rea~ Am conduc~ ~rough ~e
newsle~e~ c~le~ and handouts. ~u~ lT~ o~ all ~bAsh
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STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CIT~ O, ~IT~TIIGTON

City of Huntin~on Par~: Phaae ZZZ Co-Per~lttee
Population (1994): 58,600
Land Area: 3.00 eq.

Five miles south of the Los Angeles Civic Canter flee the City
Huntington Park, incorporated in 1906. With its unusual ehape, it
borders 6 ci~ias and ~he unincorporated area ot Florence. The Job
base of ~he city is small. Manufac~urlng is the leadin~
followed by services and reEail trade. Land uses Include
£ndu=trial, co~mercial and mixed reaiden~ial, HuntlrK~ton Park
~e 31s~ aos~ populous �A~y An ~e Coun~F and had a median
income ot $24,~68 An 1989.

1. The City has not yet ~apleaen~e4 stencA1An~ but a p~r~

2. In addition to ~e Cowry hotl~ne ~e ~ZAce de~~t
hour ho~ line can ~ us~ ~ re~ tll~al d~pt~.

ordinance. This would ~ accoaplish~ in ~e 1994-95
yea~,

4. ~e Cl~y has no~ ye~ ~plmn~ any ~uca~ional p~m bu~
~ey a~e budge~ for ~e 1994-95 flea2 year.

m~itied An res~e ~o ~e R~B re~ire~n~.

6. ApproxAmately 250 ~dsAde ~ash ~eptacles a~ p~Ad~.
¯heM a~e ~p~A~ daAIy.

130 ~rb males a~e ~pt ~e~y An ~esAdentAal a~ A~us~rlal
areas and daAly An �o~erclal areas. ~hAs pr~r~ ~s no~

e. ~e CA~y has r~latAo~ An ~e ~Ack~1 C~e ~e dAscoura~e
impro~r ~ash dis~sal. ~e~ are ~al~Aes fo= ~ro~r
dis~sal.

~e Ci%y d~s not ha~ ~ i~ustrial waste lns~ton
However, a continuous pr~r~ ~der con~ra~ wi~ ~e
Waste Manageaen~ division is ~i~ �o~ider~.
water diseases are ins~ by ~e L.A. Co~y S~i~a~i~
Dis~ri~.     There are no ins~c~ions of auto relaE~
businesses, gas station, or restaurants. ~y i~io~
coaple~ ~der ~e au~ori~y of building ~i~.
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lO. An ordinance to encourage removal o~ dirt, ru~bish and dabris
~rom sidewalks and alleys is p~nd£ng,

11. The City has i=plement~d a rscyclirw proofs1 for phone
and Chr~s~as ~rees and has a ~ob~l~ cen~r where
can ~ake alePh, cans, qlass and plastics. Outreach pr~ra~
hav~ ~en established for l~al sch~ls and businesses.

12. The C~ty pa~lc~pa~es In ~h@ Coun~ld@ household hazardous
~as~e ~naqaaen~ pr~r~.    The C~y £s a co-s~nsor of
roundups and d~s~rlbu~es adve~£s£nq ~a~erlal to

The hazardous waste collection pr~ra~ has ~en e~l~i~

re~r~nq a deposl~ a~ ~e ~n~ of sale as an Incentive ~o
re~u~ used

13. ~e CIty has an exlst~nq va~er conse~atlon pr~raa ~ough
de~a~ls are provided. No pr~raa ~o notify ~e p~lic
results of ove~a~er~ or wash£n~ oft ot m~dewal~
~en es~a~llsh~.

.
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9. An industrial waste inspection program will be lmplemented per
Ordinance No. 609. The City does lnspec~ for non-storm water
discharges,    Auto related businesses, gas stations and
restaurants are inspected under the authority of Ordinance
609.

I0. The City has an outreach/educatlon program to encourage
removal of dirt and debris. Fliers and presentations inform
the public. This program was Implemented in response to RW~CB
requirements.

11. The City has a recycllng program but no curbslde collectlon.
A 5,700 ton ma~erlals recovery facility is planned for
construction. It is estimated that 38t o£ rubbish is being
diverted from landfills at this time. The City will augment
Uhe public outreach program to encourage recycling of o11,
antifreeze, glass, plastic etc.

12. The City participates in the Countywide Household Hazardous
Waste Management Program and promotes roundups through fliers
and other information.

13. The City as well as the City oE Industry Waterworks System has
developed and implemen~ede water conservation program asp art
of the public outreach program. The outreach program Includes
Information on problems oF overwaterlng and washing oF
sidewalks etc.

14. ADDITIONAL BMP’$

grading permits on litel oF 5 aCrel or more&o ~ppl~cantl
will be re~ired to provide copies of their Notice of Intent
(NOI) and Storm Water Pollution Prevention Plan (SWPPP) prior
to Issuance of their grading permit. C1t¥ Inspectors w111
monitor the lmplenentatlon of SWPP’a.

B. All field personnel attend an £nlt£al NPDES Information
session conducted by ~he NPDES Program Coordinator. Annual
refresher information sessions w£11 be conducted, wh£ch will
also allow for feedback to the program coordinator regarding
observations, concerns,    recommendations    and    problems
encountered.
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STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITY OF ZNGLEleOOD

City of Inalewo~d: Phase I, III Co-Per~Ittee
Population (1989): 113,600
Land Area: 9.04 eq.

Inglewood is 13 :iles south~e$~ o~ downtown Los Angeles en~ wee
incorporated In 1908. It is hoee to the Forua (L.A. Lakers and
Kings) and a racetrack at ~he Hollywood Tur= Club. Its Job base is
large with over I/3 of the jobs in services. Inglewood is ~he 9~h
largest city in the County in terms o~ population and had a median
income of $32,077 i~t 1989.

All catch basins In the City have been stenciled wi~h the Heel
the Bay design. The City estimates that there has been ¯ 10%
reduction in eccuaulation due ~o ~he s~encili~

2. No pr~:aas have ~en es~abllshed ~o proao~e p~11c

3. No ~noEE cont,1 aeas~s have ~en 1apleaen~. P:esen~ly,
an RFF is ~inq pre~:~ ~o~ ~b~ainin~ a �onsul~an~ ~� develop
a s~o~wa~e~

4. ~e City has ~uca~ ~e p~IAc ~hrou~h p~lAsh~
and cir~la~ bulletin. So:e as~c~s oE ~e ~ucatien
etto~ ap~ar ~o have a sA~nAtAcan~

5. All catch ~slns a~ clean~ annually prier ~o ~e rainF
season. ~oblea ~sins are �leaned as oZten as veeklF
cases. EsCApees are ~E 50-80 ~ons of d~EAs are
a~uallF.

6. 102 ~dstde ~rash ~p~cles are provld~ a~ am
weekly. Soae d£s~rl~ w~ problea l£~er areas a~
dally. This pr~r~ ~s no~ ~en ~1t1~ £n ~s~e

7. 195 atlas of ~ed s~ts are swept weekly ~n
and industrial areas a~ daily £n co~erclal areas.

8. l:pro~r d~s~l o~ la~ clippings £s d~scourag~ ~gh
vor~hops and con~at~ for hous~old �oarsely.

9. C~y s~ff d~s not s~tt~cally tns~ for Industrial
excep~ as rela~ ~o ~ssua~e of ~s ~geles Co~y
~as~e ~s.     No~s~o~ drain d£scha~es are no~
s~cifically insured. No pr~ram exists for ins~lon of
auto rela~ business~, ~as s~a~ions and res~~.
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10. The City encourages re=oval ot dir~ and debris by
sponsoring hi-annual clean-up daye and existing codes
prohibiting placement of materials in public right ot way are
enforced by code enforcement officers, building Inspector1~,
and engineering Ins~c~ors.

II. ~rbslde recycling has no~ ~en l~p1~en~.
profane ~o l~al businesses, sch~Is and citizens q~s have
been es~abllshed to promote re,cling. Green waste a~
oil recycling pr~rams have ~en es~abllshed.    ~e

Managemen~ Pr~raa.    City etaff has proao~ used oll
collection a~ re,all ou~le~s and clrcula~ f1~ers to Info~

13. ~ndscape O~Inance No.93-20 re~lates ~noff and
ot irrigation systems. Some of ~e issues ot
have ~en address~ bu~ no on~oi~ pr~raa

.
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¯
SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITY OF ZRW~I~k~&L~

Cltv of Zrwlndale:                        Phase II Co-Permlttee
Population (1994}: 1,060
Land Area: 9.47 sq.

Established in 1957, Irwindale is located 17.5 miles northeast
the Los Angeles Civic Center. lrwlndale has a very large employment
base though it is the 4th smallest L.A.. County city by population.
Approxlmately half of the jobs are in Ehe ~anufacturlng sector,
while services come in a distant second. Land uses are primarily
industrial wi~h some commercial, residential and vacant. Median
family income was $29,917 in 1989.

1. The City will stencil its catch basins be~lnnin~ September
1994.

2. The City has implemented s hotline or report:ln~ lylte~.

A runoff control ordinance hal not been adopted, however t~he
City ll in ~he proceSl of devslopin~ one.

4. The City hal not ilplelented pro~rm ~o educate ~he public on
~he problem of stoz~ster pollution.

The City cleans its catch basins annually.

The seven roadside trash receptacles are emptied weekly a~d
litter areas are inspected on a regular basis.

7. Street sweeping on the 52 curb-miles of improved s~ree~s Is
performed weekly.

8. The City has not implemented pro~rm to discourage the public
from improper disposal of litter, lawn �lippings and
feces.

9. The City �ontracts with the county for the industrial
inspection program.

10. The City will Implement a public ou~reach/education
during Fiscal Year 94-95.

11. The City’s recycling pro~rma includes curbslde pick up
recyclables, and public outreach/education.

12. The City par~icipates in the Countywide household hazardous
waste ~anagement pro~ra~ but does not �onduc~ additional
�ollections.
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The water conservation proqram consists of voluntary water
conservation and drought tolerant landscaping. No outreach or

educationFiscal YearPr°grams94-95. have been implemented yet -- expected An

14. ADDITIONAL

A. A comprehensive public education program is planned in Fiscal
Year 94-95. This will include Infor~ational fliers, handouts,

B. During Fiscal Year 94-95, building Inspectors will be
to identify illicit dlscharges/connectlons. Alao the City
will develop contract specificationa intended to reduce
pollutants from paving operations.
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V
SUMMARY

OSTORMWATER/URBAN RUNOFF PROGRAMSQUESTIONNAIRE

CITT Or LA CA~]kD&-rLI~TRI~ T
City of La Canada-Fllnt~Idae: Phase IS, IIZ Co-P~Ittee
Popular;ion (1994) : 19,700
Land Area: 8.61 aq.

At the base of ~he Angeles National Forest and Just over 13 miles
north of downtown Los Angeles lies the City of La Canada-
Fllntrldgs, which was established in 1976. The FootJ1111 Freeway
(210} passes through the southern part of ~he city. Its Job base
is small with retail trade and services being the leadln~
Land uses are overwhelmingly low density residential wi~h
substantial open space an~ vacant land. Median Zaaily Inc~e was
$87,041 I~I 1989.

I. Although it owns and maintains catch basins, the City has
implemented a etencllirw program primarily because OE budqeE
constraints. However, L.A. County catch basins are cuzTently
~i~ 8~encil~ by ~e Co~y.

In addition ~o ~e Coun%y he, line, ~e Cl%y ~ough
a~clea ham ~nfo~ed ~e p~lic ~a~ ~ey may c811 ~e
Sheriff after 5:00 p.m. and on weakens ~o re~

O~nance ~8 its Zndustrial ~aste and Ur~n R~off O~~.

4. ~e City newsletter ha8 ~en us~ ~o info~ ~e
r~arding s~o~a~er ~11u~lon.

S. ~e City c10~8 £~s ~ ~s£~ a~uaZ1y a~ ~n ~m of
anemone.

week. U

7. ~e City sweeps ~8 50 miles ot improve 8tree~ ~e~ o~er

8. ~e City newsletter has ~en us~ ~o info~ ~e
r~a~i~ proof dis~l of li~er, la~ clippl~s ~ ~
fe~tJ.

9. ~e City �on~ra~ ~i~ L.A. Co~y for ~~1al

lo. ~e city newsletter has ~n used to ~nfo~ a~ en~age ~e
p~lic regarding ~e r~val of di~, ~bish a~ d~rts f~
sidewal~ and alleys ....
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SUMMARY STORMWATER/URBAN RUNOFF PROGRAMS ~STIONNAIRE

City o~ La Habra Helahts: Phase II, III Co-Penlites
Population (1994): 6,500
Land Area: 6.39 8q,

Incorporated in 1978, La Habra Helqhts is located 23.5 miles
southeast of the Los ~geles Civic Cen~er, a~ ~e Orange County
bounda~. Mos~ of ~e Ci~y land uses are residential, wi~ a

~pulations In L.A. County, ranking 81st a~ong all the

2. In addition tO ~e County hotltne, residents ~n
illegal dilcha~es/d~ping incident8 tO the CLty’l Volunteer
F~re ~pa~en~. The ho~l~ne n~r ~J p~l~Jhed ~n
newspa~rs.

3. ~e City re.ires erosion �ont~l plans and gove~8 ~ of
/~loun coverage off ea~

4. Al~ouqh not lnplenented ~e~, ~e C~y Is

5. ~e City contracts wl~ ~s ~eles Co~y ~11c

~e C£ty d~8 not have a ~t£~ street seeepl~ pr~r~

are private and do no~ have

9. ~e City d~8 not have an iNuatrial waste in~ctton pr~ran,
pr~rilF ~cause ~ere are no t~us~rial uses wi~in

lO. A p~lic outreach/~u~tion pr~r~ is not lapl~en~ ~u~
~os~ s~ree~s ~n ~e City do no~ have s£dewal~ a~ ~ere
no alleys wi~in ~e City.

11. A re.cling p~r~/re~cl£~ cen~er £s in o~ra~lon
of ~bish dive~ from landfills (glass, ~ns, newsier).
~icles and a p~phle~ are sent ~o residents descrying
~nefi~s of re~cli~. Vol~teers work ~e re~�li~ cen~er
on Sat~ays.
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12. The City par~.fcipatee in the Coun~yvide Household Hazardous
~as~e Hanagemen~ pro~ra~ bu~ d~s no~ conduc~
haza~o~ vas~e collection.

13. The ~ Habra Heights Water Distrlct pr~des
va~er conse~a~ion. Also, ~e Dis~r~c~ provides wor~hops on
Irrlga~ion and re~a~es for replacing

5
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SUMMARY
STORMWATER/URSA~ RUPert PROGRAMS

Population (~99~): 95,300

~kewo~ is 19.5 ~lles sou~eas~ ot do~o~ ~l ~eles a~ was
inco~ora~ed in 1954.    W~h a la~e retail fall v~hin its
boundaries, over half ~e c~ty’s emplo~ent ~s �omprised o£ retail
~rade. ~erall, ~e Job base Is small. ~kev~ has ~e 22rid
la~es~ population in ~he County. ~nd uses are primarily
density residential. Median family 1noose yes $48,519 in 1989.

1. All catch ~slns, wl~ ~e exception o£ ~ree, a~
o~ra~ed bY ~e County of ~s ~geles.

2. The City has develo~d pr~raas ~o proeote p~ll= re~lng
illegal discha~es/d~p~ng ~o ~e e~en~ o£ (a)

free hotline n~: in ~kev~ Living, %he CiEy’l
(C) airin~ s~o~ va~er ~11u~ton prevention videos; and (d)

pr~raa of encouragi~ residents and businesses to
haza~ous ~terial/waste leaks or spills, disc~e~

investigation by City ~rso~oZ or ~s ~eles Cowry
~pa~en~ Haz-~t.

plans %o ena~ su~ an o~inance by June 18, 1995.

4, ~e City has no~ lapl~en~ pr~a~ ~o ~ucate ~e p~llc on
s~o~wa~er ~llu~on bu~ ln~e~s to do so durl~ Fts~l
94-95.

5. ~e Co~y 0£ ~s ~eles cleans cat~ ~sins a~ually

6. Approxiaa~ely 100 ~rash ~eceptacles are plac~ a~ b~ s~ops
and ~r~ and ~p~i~ at leas~ eve~ o~er day. Ltt~eE p~ne
areas have recep~cles whi~ are clean~ as often
necessa~.

7. ~e approxi~tely 400 ~ miles in ~e City a~ ~ep~

8. City o~inances p~h~it ~e ~pro~r dis~sal oE l~t~e:,
clippings and ~ feces. ~e City ln~ends ~ ~pl~en~
compr~ens~ve s~o~vater/urban ~noff ~11u~ton p~ven~lon
p~lic edu~ion/ou~rea~ pr~r~ duri~ Fis~l Year 94-95.



9. The City currently contracts wi~h Los Angeles County to
provide industrial waste water inspections. City plans to
ex~end its contract to include stor~water inspections of auto
repair, auto body, auto par~s shops, gas stations,
restaurants, and o~her industrial and commercial facilities
~at handle, store, and dispose significant materials°

10. The City has not implemented a public outreach/education
program to encourage ~he public to remove dl~, rubbish and
debris from sidewalks and alleys,    Th~sa practices are
required by ordinance and compelled~hrough code

11. The City recycling program includes ten recycllnq cante~
where residents can drop off recyclables. Residents are
encouraged to recycle ~hrough ~.he City’s public education
program.    City also encourages co~mercial facilities to
require their refuse �ollec~ion companies to recycle a variety
ot waste products. City’s landfill diversion rate
approximately

12. The City ia a participant in ~he Countywide Household
Hazardous Waste Management program, but does not ¢ondu~
additional waste �ollections. Residents are encouraged
drop oft used oil at re~�lin~ center.

13. City water conservation ordinance prohibits ~he use ot water
which causes runoff. Public outreach/education z~ardl~K~
water conservation will be incorporated in l~he storawater
poZZution program to be ~pleaented £n ~e near future.
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STOPJ~WATER/UHBAN RUNOFF PROGRAMS QUESTIONNAIRE

City of L~ Mirada~                        Phase ZIZ Co-Permittee
Population (1994):    44,250
Land Area: 7.78 sq.

Bordering Orange County, La Mlrada is 19.5 silos southeast of
Los Angeles Civic Center area and it has the 40th
population aaong County cities. La Mirada was incorporated in
1960. The Job base is large with three sectors, lanufacturing,
retail trade and services contributing ?St of ell Jobs. Land
are primarily residential wl~h seas industrial and commercial.
~(edian really lnooae was $48,519 in 1989.

The City has authorized L.A. County Public Works, as of July
27, 1994, tO stencil County owned catch basins. City
catch basins have not yet been stenciled.

2. The city encoureqes residents to repor~ illeqal dumping to the
Environ~entsl Services Depar~aent,    Custoaer
Center(CSC), or the County hotline. The CSC was

and reports on cable TV.

3. Construction sites are required to have eroslon control plans
under the UBC and La MArsala Code 17.04, adopted 1992. Xn
addition to the erosion �ontrol plane the City also inspects
construction sites to detect and prevent erosion.

4. The City publishes newsletter a~cicles, and issues press
releases on stora drain aaintenance throughout the year.

5. The City contracts with L.A. County Public Works ~or catch
basin cleanir~ twice per year. Also, the city removes debris
when needed. In response to RW~CB requirements the City uses
a brooa or a shovel to reaove debris ~roa catch basins instead
of Zlushin~- the~.

6. The City does not provide roadside trash receptacles.

7. 230 curb atles are swept once s week. This proqra~ has been
in effect for aany years and has not been modified. In
addition, special service is provided as needed between
scheduled sweepings.

8. The City has nany pro~ran~ and codes to discourage
disposal including receptacle requirenents, special its pick-
up, and illegal dumping provisions. Community composting and
greenwaste recycling are being considered. The City suggests
regular public workshops and environmental education
schools ~o discourage improper disposal.
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9. There is no proactive industrial waste inspection program
though illegal discharges are reported to the proper
authorities.    Auto related businesses, gas stations, and
restaurants are not inspected.

10. The City’s newsletter that is perlodlcally mailed to
residents provides pu~llc outreach to encourage removal
dir~, rubbish and debris from sldewalke and a11eys.

Ii. Curbeide recycling, to replace a drop-off p~o~ram, is
scheduled tar implementatlon in December 1994. The program
w111 be publlcizedthrough brochures, local cable �om~erclals,
press releases, public meetings and newsletters. Presently,
ii% of rubbish is being dlve~ed from landfills. The City has
also adopted a Source Reduction and Recycling Element.

12o The City has adopted a Household Hazardous Waste Element, and
promotes roundups through press releases, City Hall marquee
and cable TV. In addition, ¯ used oil program is
developed.

13. The City implemented a comprehensive Water Conservation
Program for Its residents and City employees In 1991. City
landscape projects use drought resistant and water efficient
plants. Brochures on water conservation are distributed by
the City and water purveyors, newsletter articles promote
conservation and ~he local schools par~i¢tpate in water
conservation prestress.

14. O~her

a. E~eroencv/Ma~or Spill Clean-uP Procedures. Spills a~d
cleanup of gasoline products or other toxlcs, or fires
ex"cin~uished by foam can leave �ontaainantsthat could easily
be washed into the stora drain system.    Policies and
procedures to block much flow and properly dispose of the
residue are in place in the City.
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STORMWATER/URBANRUNOFF PROGRAMS QUESTIONNAIRE

Los Anqeles Count~ Principal Peralttee

Population (Total including cities) (1994): 9,230,600
Population (Unincorporated):
Land Area (Total): 4,083 sq.
Land Area (Uninc.): 2,668 Sq.

Los Angeles County has by far ~he la~est population of all
counties in the nation and, by many measures, le larger ~han most
countries in ~he world. I~ has more than 3,700,000 ~obe and its
median family income in 1994 was $45,200.

1. 12,114 catch basins have so far been s~enclled. Before
stenciling County owned catch basins within a city, ~he City
must submit ¯ letter of support. Public awareness of the
s~enclling program has been increased due to trsnei~
signs displaying ~he s~sncil l~cated ~hroughout ~.he County.
Magnets with the s~enc£1 design and p~o~ra~ ~ascot will soon
be distributed at public education events.    The stencil
program is estimated to be completed                               in     ~hree years.                 The

not encountered any ma~or and itprogram has proble~ spp~ax~
A~aintenance beto be effective, progra~ needs to    develope~.

2. The County 800 hotlineand     458-HEL~ are use~ to repor~ illegal
dumping. Tracking of hotline oomplaints has been
A follow-up le~ar has been implemented for minor dumpin~
violations. Hotline number is adver~Ise~ In n~vspapers,
in literature distrlbu~ed st County events. The pr~ra~
appears effective due to the lncreaein~ number of calls
received.    The hotline �ould be furl~er sdve~ise~ by
utilizing tree cable channels, radio brcadcasts en~ o~her
public service snnounce~en~

3. The County Bulldin~ Code has provisions on erosion cont,1

since 1965 and are effective £n Improvln~ ~he quality of urban
runoff. Ordinance 92 0127 strengthened the erosion control
provisions and includes penaltles for violatlons.
Modifications �ou14 include, erosion control pro~rm~o
all buildin~ si~as and phases ot construction, end
enforcement.

4. The County has established s ¢a~pai~n for Increasin~ public
awareness of stor~water pollution.    Brochures,
television, radio and newspaper adve~iee~ente, and bus stop
shelters are methods used for distributin~ information.
Public awareness and outreach programs are effective as long
as ~hey educate citizens and make thea more envirorment-
conscious.     Surveys will be conducted to determine



effectiveness of programs. Adver~Islng campaigns utillzin~
bill~oards, bus shelters and bus posters , point of purchase
c~pa~gns, business and indus~ ou~rea~, and s~l pr~r~
are suggested.

5. County catch ~sins are cleaned annually by hind
prior to rainy season. This Is an effective pr~ram
a la~e amoun~ of debris ~n acc~ula~e. ~a on ~e ~an~i~y
of de~rls is ~ing collec~ed and could ~us~iEy additional
cleani~.

6. Roadside ~rash receptacles are provided bu~ ~e n~r ~
uninco~ora~ed area Is no~ recorded. Receptacles are
weekly and additional ones, some llned wi~ plasti�, are add~

res~nse ~o the RW~B remitments includes adding
in iden~Itled area for se~ice by CounUy personnel us~II add~
~o ~rash collec~ion �o=~ny’s rou~e.

e~rAence fre~en~ d~pinq are beln~ cleaned 8o ~a~
na~erlal~ do no~ ~e~ into ~e n~o~ draAn sys~en.
~rsonnel including Juvenile canp =rewa an~ ~eneral Ee1AeE
workers are ~ing used to provide cleaning. Enforcenen~

8. County Heal~ ~pa~en~, FlEe ~~en~ a~ ~lnal
r~lationl gove~ dis~sal o£ li~ter, la~ cl~ppings, a~
feces. ~y ~rsons violating ~e above O~i~ctl viii
ask~ ~o ~e~ina~e su~ practices and fake �orrective
or face enforc~enE actions. The br~hure "The ~e~
a~ ~our Fron~ ~r;" Is us~ to ~u~e ~e p~llc on
in~ct of iapro~r dis~sal on sto~ater ~ality.

9. All ¢o~erc~al a~ i~ustrtal facilities ~l~
industrial wastes are kssue~ ~It8 s~Ject to
lns~ctlon fre~en~ t8 ~sed on induat~ t~ a~ 8~cial
cir~a~ces- Field ~o~el ~nves~iga~e any
diseases proap~ly.      The ~ollovAng b~nesses
investigated: auto ~ (2/year) ~ auto re.it(S/year)
au~obody    shops (2/year) ~    gas    s~a~ons (l/year)
res~auran~s(1/~ear). Auto accesso~ ~r washes and
=aAn~enance ~acilA~ies are also A~c~.    Only ~oae

re~larly. Au~orA~y is provid~ ~ugh ~e Industrial
agre~en~ wi~ ~e �ontract city and ~der ~s ~eles Co~y
C~e Title 20~ Division 2. ~esen~l~ o~inance~ are
reviewed b~ ~e R~B ~o �o=ply vi~ l~al au~orlty

iden~A~y~ng all co.actions ~o ~e s~o~ draAn sys~
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scheduled for i~plementation in 1995. ~ pilot: field study’ is
~ being conducted during summer 1994.

10. An Adopt-a-Highway progra~ has been £ully implemented in all T
County Road Maintenance Districts to encourage and help wi~h
litter cleanup along roadways. The County publicizes
program’s activities periodically in local and reglonal
papers. Signs setting along the adopted highways and roadways
add to the exposure of ~he program. Several groups ar~
already par~icipatlng in ~he program and ~he County has
received ~any inquiries from citizens and referrals from
cities.    The application has detailed information on

conditions of littered sidewalks and alleys, school education
programs on hygiene; end promoting city’s cleanliness to

11. The County does have a �~rbslde recyclinq progre~ end a
permanent recycling center.    Materials recycled include,
aluminum and metal cans, newspapers, glass bottles and
and plastics in sose areas. The program has been publicized
though an elementary school education progra~ (video,
k.~oklets, presentations), outreach to residents through
par~icipation in environ~entsl fairs, exhibitions and events,
woody Woodpecker calendar contest, end outreach ~eteriels such
as brochures, fact sheets, comic books, and slide shows. The
recycling program was established in respense to AB939 and Is
adequate to handle current solid waste deaand. The County Is
expanding ~he program to accouoda~e future needs.

12. The County Deparl~aent of Public Work~ alo~ with the County
Sanitation Distric~s conduct and administer Household
Hazardous Waste (HHW) Roundup events throughout the �ounty.
Residents are able to drop off leftover hazardous produce
free. 90t of the ~aterials �ollected ere recycled. The ’
progras has an educational �omponen~ that educates the public
on proper disposal. In addition to the HHW roundups, a
collection pro~ra~ is also operated. The HHW program has been
sodified inresponse to RWQCB requirements in that the pro~ra~
has been made permanent end a used oil recyclin~ progra~ is ~n

13. The county had a Water Wasting Ordinance, in effect durl~
previous drought seasons, to reduce runoff to the stor~ drai~
by prohibiting various kinds of wasting of water such ~
hosing off driveways and overwaterlng lawns.    A $1~ila~
ordinance could be adopted under another critical drought
condition as needed. In ter~s of public education, a brochure
is used to lnfor~ the public of ~he consequences of
water in carrying waste materials and contaminants to the
stor~ drain system. The water conservation re~ulatlons are
seant to minimize the effect of a short:age of water supplle~
on customers.
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F. ~tate APDroved NPDES Industrial ActIyitv Permi~

Required at all County airports to ensure compliance with
State Water Resources Control Board requirements.

G. County Airport Hazardous Waste Storage and Disposal Controls

Each airpor~ lessee is responsible for repor1~ing the prssonco
or release of hazardous materials to appropriate public
agencies. The program has Just begun so effectiveness cannot
yet be determined.    The program can potentially reduce
stormwater pollution.

H. ~ountv AirDor~ Drainage Collection Structures S~encilin~

This program, similar to the catch basin etencilln~ program,
is scheduled to begin in August 1994 and should discourage
dumping of wastes.

In-House Task ?or~e

Members of various Public Works divielons~eet to discuss the
development and implementation of BMP’s. This program has
been in operation for 2 years.

~Den Channel Insoectlone/ Sum~

To reduce the amount ef debris enterinq the e~ean, field
personnel inspect open channels and sunps to puap plants after
sto:as and clean up any debris.

Gonstruction o~ Znflatable Rubber Dan

Beginning in Septeuber 1994, an inflatable dan will be built
across ~he San Gabriel River to impound surface runoff which
will be recharged into the aquifer. Pollutants are removed
during ~his process and therefore the quantity of pollutants
reaching the ocean is reduced.

L. Storm Drain" Plan Review Procedures for Private Development

Standard notes have been added to private drain and
miscellaneous transfer drain plans, eroeloncontrol plans, and
connection Permit sheets stating that NPDES permits are
required from the RWQCB prior to discharge.

M. Containment Procedures and Eoui~ment Evaluation

An evaluation of la~es~ developments re~arding Improve4
containment procedures and equipmen~ has been done and
procedures were found to be adequate. However, new
procedures are being developed.



N. Department Directive to Reeo~ Water.Qualltv l~obl~m

employees ~o re~ any obse~ed water ~ali~y probl~s ~o
facilitate early action. This pr~r~ has increas~ awa~ness
of wa~er ~a~i~y

O. ~~ System I~en~if~ca~1on

~ailed ~ps shoving ~he l~ation of ea~ sto~ dra~n,
ma~oles, ~.d catch ~asin connec~or pl~s are ~ pre~r~.
The loca~i~,n and source ot dlscha~e ~or all �o~e~ions
being Inve~t~or~ed. A GIS system £s ~Inq develo~d to all~
for ~e mar~geaen~ and analysis of ~ls da~a. ~en develop,
~onltoring ~ ill~al �onnections and dls~a~es ~n

cleanup of spilled sewage resul~ing from overZl~.
a~e car~ie,t ~Y �~ewm a~ all ~laem to stop ~1~ Into
basins. C~Ws will also ~trol critlcal p~p stations du~i~
severe 8to~mm to �orrec~ any malfunction and minimize
~lne. In eddi~ion ~o ~ls pr~aa, a ~p of ~e Palos
area is being prepared which wilZ Iden~Ify lines wi~

will ~ �o~roll~.

This on~o~n~ p~r~ places a ~in~enance cr~ on
during hes~ Eainfall tot ~e Tramps a~ ~libu Sewage

needed ~o prevent overtl~8.

~o l~attOnS will ~e~o relinl~ ot exi8~l~ ~r lanes ~o
preven~ inr~l~:a~lon a~ exEil~:a~ion.

S. ~ ~ne

Recons~c~on of pi~lines prevents ~11u~ton by ~ge. 127
miles of ceaen~ pi~lines will ~ televis~ a~ ~lyz~
replac~ o~ r~ili~ vi~in 5

T. ~M~ole Cove~ and ~ Holes

~is p~r~a has s~l~ ~ole coven a~ ~ holes ~ areas
s~jec~ ~o ~l~ing. This preyers infil~ra~ion ot



V
U. ~ansion o~ Eeer~encv ~all List                                                  ~

To ~aprove response ~o 8eva~e 8ys~en fa~lu~s, all
su~isors, superln~enden~s and s~an~y crews ~e~r n~ T
ware added to eme~en~ ~iI lls~.

5

~~’~.~.~
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SUMMARY ~-. O
STORMWATER/URBAN RUNOFF PROGRAMS ~.S’I’ZOHNAZI~

Populanlon (1994): 39,300
~nd Area: 3.45 sq. Ri.

Cen~er lies ~ ~en~e, which 2m ~ed by ~e Ci~y oE Indus~
along 2/3 of its border. The Job base Is ve~ small and
population places ~ ~en~e In 45~ place ~ong L.A. CounEy
~nd uses are primarily reslden~lal. The ~ajori~y of Jobs are ~n

$33,997 in 1989.

1. Al~ough ~e C~y ~s and aa~n~alns cat~ ~s~ns, ~ has no~
iaplemen~ed a catch basin s~encil£ng pr~raa. The Cl~y pll~
~o i~ple~en~ ~e pr~raa ~n ~e neaE

2. In addition to ~e Co~ty hotline, City start As train~

~elephone n~rs are p~l£sh~ In E~lis~S~nish ~n
newsletter.

4. City newsletter includes £ntom~ion a~u~ stoma~er
~llu~lon and ~elephone n~r ~o re~ incidents,

5. ~e City �ontracts vi~ ~s ~eles Co~y ~11c Wor~ tow

~e 66 miles of ~p~ st~ts (140 ~rb ~iles) a~ svep~

a week In ~e �o~e~ial a~.

o8. ~e C~ty �oll~s ~een waste

9. ~e City con~ra~ v~ ~e ~s ~eles Co~y ~I~� WoE~

I0, ~icles a~ p~llsh~ ~ ~e City newsletter

include ~rbside collection of re~cl~les a~ pr~
ha~~ describing ~e ~nefi~ of re~cl~. ’
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12. The City par~icipates in the countywide Household Hazardous             ~’~
Waste Management progra~ and plans to hold ~o vas~e
collec~ions ~r year s~a~Ing in ~e Eall of 1994.

future plans include a~icles r~a~i~ wa~er �onse~a~ion.

5
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SUMMARY
OSTORMWATER/UREAN RUNOFF PRO~RAHS QUESTIONNAIRE

Cltv o~ La Verne:                          Phase II
Population (1994): 31,500
Land Area: 8.42 eq.

Incorporated in 1906, La Verne is over 31 sizes east of ~he Los
Angeles Civic Center. La Verne is to the north of the San
8ernardino Freeway, ex~ending no1~chward tO 1~he Angeles National
Forest. Mostly residential, La Verne also contains several la~e
parks and reservoirs. The job base is very small. Top industries
include retail trade, manufacturinq and services. The City ranks
55th in population size among L.A. County cities. Median family
income in 1989 was $53,431.

1. The City owned catch basins will Me stenciled in ~he future by
volunteers, scouts and city esployees.

2 Other than ~he County hotline, the City has not established
any other hotline or reposing system.

4. The City has not inplenented pr~rass mined at educatin~ ~he L
public on ~he problen of storawater pellution.         ’    ~’~,

5. The City conducts an annual inspection of city owned catch ~’~
basins and cleans ~ose catch basins containing excessive
debris.

6. The City provides an unknown number of roadside trash
receptacles. No specific answer vas provided ~or
fre~uenc~r.

?. The City’s street sweeping pro~raa lncludes~he 96.7 miles of
i~proved streets (383curb miles) wl~hresidential areas swept
once every 30 days end �ommercial and industrial areas once
every 20 days. The City recently increased sweeping in
coaaerclal and industrial areas and alleys and problem areas.

8. The Clty’s MunlcIpal C~e prohibits the dlsp~sal oE trash onte
any public streets and/or private proper~¥.

9. The County oE Los Angeles Public Works Department is
contracted top errors industrial vas~e inspections. Non-stor~
water discharges to ~he storadralns are inspected upon
�oaplalnt.

10. The City does not have a public outreach/educatlcn pr~raa
aimed at removing dir~, rubbish and debris from sidewalks and
alleys.
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11. The City has implemented a re.cling program which includes
plastics, newspaper, glass aluminu~ and t£n cans. Other
components include Chris~as tree recycling, phone book
recycling and co~ercial recycli~. Thi~y-seven ~en~ ot
~blsh Is d~ve~ed fo~ landfills. The elements of ~e
p~llc outreach pr~ram include neig~rh~ bl~k leadeE~,
info~a~ion network, workshops and sch~l ~Isi~s.

12. The City pa~iclpa~es In ~e Household Haza~oua Waste
Managemen~ pr~ra~ sponsor~ by ~he County a~ ~n ~e Eu~e
will establish used o11 re~cllng drop otf cen~e~.

13. The City’s wate~ �onse~a~on pr~raR �onsists of o~nces
prohlbi~Ing ~he wa~erlng of paved ereas. ~e o~inance,
adopted in 1991 was dlsse~Ina~ed ~o ~e reslden~s ot ~e City
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11. "!’he Ci~:y’s t’ecyclin~ proqra~ consists or’ collections st
~rbside o~ ~ecyclables wi~ an estimate of 15%
from landfills. The City has obtain~
p~lic ~ucation/ou~reach and us~ oil �ollectlon~,

12. The City ~IclpaEes in ~e Coincide Househol~ Haza~ous
Waste Management pr~ra~ but d~s not co~uct any ~ddltlonal
waste collectlons,

13. ~e City d~s no~ have a water conse~atlon pr~r~ but plans
~o imple~n~ a p~llc education/outreach
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The City participates in the Countywide Household Hazardous
Waste Hanaqement pr~ram but d~s no~ condu~ add£~£onal
haza~ous ~as~e collec~ions.

The C~y*s va~er �onse~a~on pr~raa co.Isis of a vol~a~
lOt wa~er usage r~uc~ion.
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STORMWATER/URBAN RUNOFF PROGRAMS ~JESTIONNAIRE T

cltv of Lone Beach~ Phase III Co-Pe~llttee
Population (1994): 436,800
Land Area: 49.72 sq.

Long Beach is located 23.9 miles south of central Los Angeles alon~
~.he southern coastline and it. has the second largest popula~ion
a=ong L.A. County cities. Long Beach has a large job base led by
services, manufacturing and retail trade. Land uses are mixed urban
wl~h residential, major commercial and industrial well rspresente~.
Long Beach was incorporated in 1897 and had a aedian family income
of $36,305 in 1989o

1.    The City has not stenciled any ot 2ks ranch basins; they plan
to develop a stenciling proqra~ durin~ the upoomin~ year-two
NPDES activities.

2. The City supports the County Hotllne by publishing the phone
number in a flood �ontrol brochure %ha~ is
armually with ¯ blllirKj s~teaent to ell utility users in the
city.

3. The City has no urban runoff control ordinance, although "..hey ~m~"
plan ~.o enec~, one as par~. of ~.heir second year NPDES
activities. U

4. The Cl~y has nuaerous public outreach proqraas, includin~
brochures, that result in public eduoa~ion on s~ormva~er
pollu~ion, including aAdopl:-&-Gut~er~, Coastal &~areness Day
and recyclin~

5. All City catch I~slns ere cleaned armually, before !~m rainy           ~J
season.

6. T~e City empties l~ ±S00 public ~oa~si~e ~raeh z~.ep~a¢lee on
a veeMAy basis.

?. The City creeps all A~J e~ree~s on ¯ veeMly

8. The City does no~ have p~ra~ ~o di~ourage i~proper
disposal~ such pro~rau wall be develope~ duri~ ~he NPDES
secon~ year

9. The City has an in~us~rAal vases annual Anspec~ion proc/ra~ Eo¢
businesses ~enera~ing hazardous waste, including all vehi=ie
service facilities. Inspections do noC include review o~
s~ora ~rain discharge prefaces.

I~ ..._~
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10. The City sweeps all alleys on a weekly basis. They plan to
develop a formal public outreach/education prograa in NPDES
year two o

II. Alualnum cans, glass, plastic, cardboard, newspaper an4 Botor
oil arm routlnely �ollected curbside. There are about I0
prlvately owned recycling centers in ~he City. An extensive
recycling prograa exists, ~hat include¯ nuaerou¯ printed
matsrlals.

12. The City promotes the Countywide Household Haza~dou¯ W¯ste
Roundups using utility hill Inserts, grocery bag Inset¯ a~d
newspaper advertisements. A City hotllne i¯ available Zor
information on ~he County ~oundup¯.

specifically address ¯urtaoe runoft; there iS no pUJ:~liC
education component.

i
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SUMMARY STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CZT~ O, Z~)8

Clt? of Los An¯ales: Phase I, ZI, III Co-Per~ittse

Population (1994): 3,620,500
Land Area: 468.797 sq.

Los Angeles was incorporated in 1850 and is the oldest and
city in Los Angeles County, both by population and land ¯re¯. It
has a large job base spread among most major industry cateqorlas
although manufacturing, sel-vlces and retail trade dominate. Los
Angeles also enjoys a diversity of geographic features,
from the northern edges of the San Fernando Valley to ~he
Monlca Bay, San Pedro and the Western boundarles of the San Gabriel
Valley. Median family income in the city in 1989 was $34,364.

1. City has stenciled approximately 15,000 catch basins ¯S Of
3une 30, 1994, and plans to stencil an additional 10,000 by.
~he end of 1994. Volunteer workers are recruited from
being stenciled, and Infor~atlon on,he progra~Is dlstrlbute~
~hroughout those

2. In addition to supporting the County Hotlins, the City has
a reporting system at their Bureau of Sanitation for ~hs past
eight years, and has a newly implenentedStor~water Mans~eaent
Division HOTLINE and repor~ing system. The City’s reporting
system helps identify dischargers who have not been evaluated
forths requlredperslts. The new HOTLINEo-publlclzed~hrough
printed brochures, refrigerator magnets and press releases--Is
designed to achieve ~hequickest possible response to reporl:~
of illogal dumping.

3. The City has numerous provisions in their Municipal Code for
regulating urban runoff. To provide sore effective control
over stor~ drain dischar~es, ~he City is currently in the
process of developing ¯ Stor~water Pollution Control
Ordinance.

4. The City has implemented ¯ �omprehensive public
education/outreach program, divided into ~he followin~ three
categories: 1) General Outreach Progra~--includes television,
billboard and media outreach campai~ns; 2) Grass Root
Community OutreachProgram--focusing on the publicity fort he
catch basin stenciling program, including¯ minority outreach
component to adjust ~he progra~ for greatest effectiveness in
the various City communities and 3) School EducationProqra~--
primarily the K-6 "Magical City Forest" curriculu~ pilot
program involving incentives for both students and teachers.
A specific outreach group has been private industry; the City
conducted a mass mailing to facilities that potentially would
be required to tile a Notice of Intent for the General
Industrial Storswater
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5. The City has grouped their catch basins into "routes"that are
inspected monthly and cleaned as needed. An increase in
cleaning has resulted in a decrease in the number of odor
complaints and emergency calls regarding plugged basins durln~
a rain event.     A computer-assisted pilo~ Stor~water
Information Management and Maintenance system has been
initiated for three drainage areas.

6. All 970 of ~he City’s roadside trash receptacles are emptied
weekly. A private vendor contract is expected to provide a
total of 2,500 trash receptacles by 1997.

7. Of the City’s residential streets, approximately I/3
are posted and swept weekly; the remaining unposted 2/3 are
swept monthly. Commercial and most industrial streets are
swept at night; the frequency varies for~ once per week to
seven nights per week, depending on needs. A pilot street
cleaning study employing a vacuum sweeper and an air
regenerative sweeper is being planned, to begin in JanUary
1995; the study will include beneflt/cost analysis, pollutant
removal eZZ£ciency, etc.

8. Numerous City codes--with penalties--prohibit the improper
disposal of litter. Public service television and radio
campaigns, along with other public education programs create
public awareness of the problem. Recycling pro~rau and
public trash receptacles help ~ake it convenient to comply.

9. The City has an extensive program to issue, lnspec~ and
enforce Industrial Wastewater Permits issued for non-
stornwater discharges to the storm drain systa. Permit
conditions include conpliance vith numerical as well as
aesthetic quality standards.     Industrial and related
operations are inspected between 1 and 4 times per year.
Violations for unpermitteddischarges are usually detected as
a result of public reports on ~he HOTLINE, described in
above. A speclallzed inspection group fo~uslng on Improvi~
stormwater quallty and ellminatlng ille~al discharges and
illicit disposal pra~Ices 18 stafZed by the Bureau of
Engineering~

10. All City B~P public information naterials include adnonitions
to renove and properly dispose of naterials on and around
their proper~y. Focus group research and surveys are being
used to gauge ~he level of publio awareness and the
effectiveness of the BMPpro~ran oonponen~8.

11. Yard trinings, tin and aluminun cans, glass, plastic,
newspaper, cardboard and brown paper bags are routinely
collected at curbside and recycled.    The City’s Public
Education and Outreach Progran promotes re~¢ling; a speakers
bureau is available.
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The City p~iclpates in the countywide household hazardous
waste management program as well as provides a hazardous waste
mobile (Hazaobile) that travels to various eites 1~hroughout
the City and accepts waste products by appointment. A U~
oil recycling pr~ram is ~inq �o-s~nsored wi~ an
company, who collec~s used ~otor oil a~
stations. The City suggests c~rdlna~ed/ e~anded p~lic
education pr~rams to encourage use oE less toxic
cleanlng meshes.

~e City implements ~e "Water Conae~atlon Plan of
of ~s ~geles" ~a~ con~alns s~cltlc prohlbi~1ons
excesslve/ unnecessa~outdoor waUer usage. ~I~c educa~lon
pr~raas include ~Ips on how Eo control excess ~off.

O~er

a. ~w-tlow Sto~ Wa~er Reclamation Plan~.
undergoing a feaslbili~y s~udF; if de~e~Ined
plan~ would be const~�~ed ~o ~rea~ s~o~wa~e~ fro~e
Ken~er s~o~ drain ~o reduce ~11u~an~ loadi~ ~o
Monica

b. S~o~ Drain Pollution Sensor System.    Const~ion
scheduled for FY 95-96 ~o detec~ levels ot ~llu~lon
s~draln system Eo~a~ ~low �ould~dlve~o
plant Eor clean-up.

intonation management need of the City’s ~o~a~er~llu~ion

M~el which will estl~te and pred~�~ ~llutan~
drainage areas. I~ will also provide �oapu~er-bas~ls
fu~er analysis.

d. ~ree~ InsDectton ~raa. At present, ~e ~reau
Stree~ Maintenance enforces violations of excess wa~er
o~er Zluids into ~e s~ree~ system primarily on a co:plaln~
basis; ~is pr~raa--when f~ded--would add Evo
~eaas ~o more aggressively and systematically monitor
diseases.

e. Clos~d Clr~it Television (C~ o~ Sto~ Drain Lines.
Contra~ exerted on July 29, 1994 ~o provide ¢los~
~elevision of s~o~ drain In~eriors ~o de~e~
~isalig~ents, de.sits, d~ris and ill~al ¢o~ec~io~~or
discha~es.

f. ~l~ater Separator. S~lal e~paen~ hasten
a~ Ran~ Park Golf Course to remove olls and oil-~s~
cleaning agents, as well as or~anlc material, fro~ s~fa~
water ~at drains into ~e sto~drain system. ~e ~ ~
systm are effective, but e~nsive to o~rate; two



sub-systems have experienced recurring clogging problems and
are being retrofitted.

g.    Stormwater Dralna~e Co~Donent of General Plan
!n~rastructure Element.    Amendment to City’s General Plan
includes general requirements of Federal and State stormwater
regulatory program as well as policies and programs for
stormwater pollution abatement; City ordinances muetbebseed
on adopted policy.

h. Centralized Hazardous Waste Storaoe Facility. Three pre-
fabricated storage buildings have been inetalled at

materials from other buildings. One buildln@ is for
of hazardous material; the other two are for
of hazardous waste generated within the plant,

i. Revisions to Storm Drain D~an Man,a1. Standards for
flood control projects are being modified to incorporate
stormwater pollution reduction components. Consideration is
being given to adopting Los Angeles County standards for
hydrology and sedimentation. Further evaluatlon of available

Standard Plans or ¯ new~anuel.

J. Inter-~urisdictlonal Stormwater Reuse Task Force. City hem
formed and participates in a multi-jurisdictional task force
to impleaent diversion, capturing and possibly reusing high
quality etormwater runoff.    Background issues,
practices and new alternatives were presented in ¯ "Capture
and Conservation of StormwaterRunoff" reporl;prepared in 1993
by the Stormwa~er Detention end Reuse Task Force.

k. Stormwater Pollution Abatement--Street Maintenance Yar~e.
Four street maintenance yards, Including an asphalt processln~
plant, are being studied as potential sources for storm water
pollution. Findings and operation modifications will be
applied to other maintenance yards.

I. Illeaa~ Dischq~ae/Illiclt Dlsmosal Screenlna.      A
comprehensive program is in operation to identify all outfallm
in the city’s storm drain system andthelr tributary dralnage
areas and to gather as much information as possible for
incorporation into a computer database.     Both visual
observations and outfall samplings are used to identify and
prioritize drainage ¯ream for investigation of possible
pollutant dlschar~ee.

m. Investlaatlon of Storm Drain Lines.    This program is
designed to stop discharge of pollutants from
facilities by monitoring maintenance holes around
so%Ir~eSo
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n. Spill Prevention. Containmen~ and ResPonse Procedures--C~ty
~.    Pr~ram is ~o ensure ~a~ facilities have
ade~a~e spill prevention, =on~ai~en~ a~ ~e~en~
pr~edures. City Is identifying all City-o~ed facilities
that do not have ade~ate procures as ~ey relate
s~o~wa~er ~11u~ion ~a~eaen~ a~ will iapl~ent
pr~edures as needed.

O. L~m~a~on of Sewage Infiltration ~n~o S~o~ Dra~n
The City ~races ~e infre~en~ instances ot sewage
Intil~ra~ion Into ~e s~o~ drain sysEe~ using a varle~y of

Inspection of sewer and s~o~ drain ILnes.

p. Manual of BMP Cons~c~lon Guidelines.
~idelines and consC~c~ion standards are ~inq pre~r~ a~
a~ reducing s~o~a~er pollution froa cons~c~lon
based on es~llshed ~P’s as well as "g~ housekeepl~-
practices,

q. E~ance~ Const~ction S~e Ins~c%~on and

consisten~ wi~ ~e S~ate of Calito~a ~neral �onst~~

r. ~ons~ction Education and Trainin~ ~ra~. C~y’S a~
~is ~ree phase pr~raa, cu~en~Iy ~n pr~res~, ~
increase ~e awareness of ~ose Involv~ En ~e
pr~ess wi~ r~ard ~o s~o~wa~er ~11u~ion ~en~
ac~tvi~les. Video and prlnt~ ~erials are in pre~raEion
~a~ address erosion �onSul a~ ~l~n~lon
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF LT~OOD

Cltv of Lvnwood: Phase III
Population (1994}: 64,300
Land Area: 4.85 ¯q. Rio

Lynwood is Zocated 10.6 miles sou~h oE the Los An~eZe¯ Civic
Center, crossed by the Century (105} Freeway, i~medlately to ~e
wes~ of ~ng ~ach (710) Freeway and ~@ L.A. River. The C£~y was
inco~Ea~ed In 1921 and i~ Is ~he 25~h ~os~ ~pulous city in ~e
County. I~ has a small Job base concentrated £n ~e~all ~rade,
se~Ices and ~anufac~uring. ~nd uses in ~e City Ire llxed ur~n
domlna~ed by residen~ial. Median Zanily ~nco~e in 1989 was $26,439.

2. In addition to the County Hotllne, the City ha¯ ¯ Fire
Depa~cnent dispatched Hotline for repot%lng ot ille~¯l
di¯char~ea/dunptng.    The pr~ ~s p~l~ctl~ ~rough
handouts.

The City contracts with Los Angeles County for industrial
waste inspections.
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10. City crewe and etudente clean etreets, eidewalk~ and alleys,             O
working each day on debris and rubbish removal°

11. The City does not have a recyclinq pro~ru.
L

12. The City participates In the �ountywide household ha=ardors
waste management program.

13. The City has no water conservation program°

1
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

City of Malibu=                           Phase Z Co-Permittee
Population (1994)! 11,350
Land Area: 19.61 sq.

Mallbu Is one of the most recently incorporated cities In the
County. It is located 24.5 miles west of the L.A. Civic
along Pacific Coast Highway and the Pacific coast. It ranks
population among L.A. County cities and its land uses are primarily
residential and open space.

All City catch balinl have been stenciled.    Refrigerator
magnetl distributed to relidents in "door hanger" to
stencil program.

2. The City lUppOrtl the County Hotllne to promote public
repor~ing of illegal dischar~es/dumping. The hotline nu~er
is included on the refrigerator magnet distributed by the
city. Public Works inspector seeks voluntary compliance by
violators; there has been full �ompliance, without question,
to date. Publicity has Included newspaper articles on clean
water and door-to-door distribution of information.

3. City ordinances provide for erosion control and post-
development pollution controls for both new �onstruction and
remodeling.    Active inspection and �ompliance monitorin~
program.     City developing a staff education
specifically focusing on �onstruction site operations. City
has program for Shor~-te~ Erosion and Sediment Control in
place to respond in emergency situations such as heev~
rains/flooding. Long-ter~ Erosion Control program scheduled
for implementation,

4. The City has reached all Malibu residents with their public
education and outreach programs that includes city
newsletters~ door-to-door material and a Gutter Patrol
program. Followlng are important points of contact: schools,
homeowners associations, adjoining public agencies and
prominent environmental groups.

5. Most oft he catch basins wlthinthe City aremaintainedbythe
County. The City’s catch basins are cleaned as needed and
upon request.

City does not have receptacles. Most debris accu~ulations
occur along Pacific Coast Highway which has roadside trash
receptacles that are maintained by Caltrans.



is ~aintained by Cal~rans; City is a~emptlng to coordinate
sweeping schedules.

8. City Municipal Code includes provisions for enforcing improper
~rash disposal.

9. An inspection/reporting program for non-stot-~ water drain
discharges will be expanded in 1995 to include an industrial
waste inspection program.

10. City’s recently lmplemented public outreach program encourages
cleaning of sidewal~ and alleys.

11. Glass, plastics and paper are routinely �ollected atcurbside.
Public outreach programs include press releases to local
newspapers, newsletters end homeowners ameociationm, and
distribution �~ recyclin~ newsletters to City residents end
businesses.

12. The City aggressively promotes ~he County’s household
hazardous vesta "roundups".

13. The City’s public outreach program addresses the problem ot
~vervatering end urban wunot~.

14. Other BMP’s: Store Water Quality Management Plan--scheduled
for implemen~ation by fall 1994, this �omprehensive~anagement
plan vould coordinate ob~ec~ives and activities of sll BMP’e
end related pro~rm.
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SUMI~,RY
~TORH~ATEH/’URBAN RUNOFF PROGHAH~ QUF.~T$ONHA~HE

City o~ HaWaiian ~ach: Pha~e I
Population (1994): 33,100
~nd Area: 3.87 sq.

HaWaiian ~ach ~s a coastal �l~y lyln~ 22.0 alles sou~ves~
do~o~ ~s ~geles and was Inco~ora~ed in 1912. I~ ra~ 52nd by
population aaonq L.A. County ci~ies. The Job ~se Is saall
dominated by re~all ~rade and se~Ices. ~ uses are
reslden~lal. Median family income was $79,027 In 1989.

1. The Cl~y, wt~ ~e help ot reindeers, has s~enclled
catch basins vl~ ~he Heal ~he ~y design. ~e pr~=aa has
~en effec~ive In bringing ~he s~o~ va~er ~llu~lon
~o ~e a~en~ion of ~e p~11c.

2. $n addition ~o ~e Co~ he, line ~e C£~ has es~abliah~
phone n~ to~ ~e~in~. App~ox£aa~el~ 35 ~e~£~a have
~en ~eceived. To p~l£�£ze ~e need ~o re~
d~ping~ p~esen~a~tons have ~en ~de a~ l~al sch~ls~
a~icles have ~en p~lished in l~al ~rs, br~hures have
~en ~de avall~le and ba~ers have ~en display~.

3. ~e Ct~y has several �~es (?.04.010, ?.16.160, 12.08.230,
12.08.24) which cover ~oEf :ela~ed a~ivi~2es which ve:e
adopted during ~e 1970’s. These aeasures have ~en e~Eec~lve
in ~e pas~ bu~ will ~ even aore so vi~ ~ 2nc:eas~
enforc~en~ p~r~ vhi~ is

4. ~e p~11c ou~ea~ p~:~ Includes b~ures,

5. Under �entral, ~s ~eles Co~ty cleans all ~t~ ~sins at
Zeas~ once ~r year. City s~a££ insets ~ ~vl~
and �lea~ ~ as

6. ~e City p~tdes ~ trash and ~�1t~ receptacles
ci~ide. They are ~p~i~ once a week generally ~ough ~ose
in high traffic areas are eap~ied daily. I:proveaen~s ~o
pr~r~ have ~en In :es~nse ~o RW~B ~ Waste
~ard

7. 237 ~rb ailes are swept once ~r week in residential areas,
and a~ leas~ once ~r week in �o~ercial a~ indus~r~al areas.
The s~ree~ sweeping pr~raa has ~en e~nd~ in res~nse ~o

Au~s~ 1994 will enco~age no on s~ree~ ~rki~ on s~ree~
,weepi~ days.
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8. The Ocean Safe program brochure includes inforwation on
improper litter disposal. Community Services Officers are
able to Cite anyone who engages in improper disposal.
Recycling and composting program teacl~how to reuse lltterand
lawn cllppings.

9. A �omblnaEion of City and County personnsl condu~ industrial
waste and non-stor~water discharge inspections on ¯ co~plalnt
basis.    The plan check process is also used ~o prevent
discharges. Auto related businesses and gas stations ere
inspected on a complaint basis while restaurants are regularly
inspected.

I0. The Ocean Safe program includes Infor~atlon on dlr~anddebrls
removal froe sidewalks and
modified in response to RW~CB

11. The City has a curbslds recycling proqra, for plastic, glass,

through inforaation in brochures and fliers.    The City

12. The City participates in and pronotes, ~hrough brochures end
newspaper articles, ~hs Countywide proqraa. The City suggests
school programs to teach proper disposal st
aaterials.

13. Water conservation As part ot ~he =essage ot ~he Ocean Sate
progra..     Brochures distributed
infor~ation on ~he result
have been in response to drought conditions and RW~B
require.ants
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SUMMARY
STOPJ~WATER/URBA~ RUNOFF PROGR~ ~UESTIONNAIRE

CITT O,

Cltv of Mavwq~d: Phase ZII Co-Penlites
Population (1994}~ 28,850
rand Area: 1.18 sq. ml.

Maywood lles 7.9 miles sou~h of central Los Angeles, west
L.A river, and has mostly residential land uses, ~hough it is
surrounded by Industry.    I~ became a City in 1924, ¯n~ by
population ranks 57th among L~ Angeles County cities. It has ¯
very small Job base with manufacturing and wholesale industries
slightly ahead. Median fa~ily income was $25,559 An 1989.

Stenciling program is no~ yet underway. Sten¢illng of City
owned catch basins will M~ contracted wi~h L.A. County P~ILo
Works in fiscal year 1994-~5.

develop a p~lic outrea~ pr~raa In 94-95 to info~
co~uni~y of ~e he,line re~ln~

3. No ~notf �on~rol ~a~res have ye~ ~en laple~n~.
Adoption of ~e a~el ~ff o~nance will ~ �onside~
fiscal year 94-95.

4. No p~ltc ~ucatton p~an to lnfo~ ~e p~l~¢ on
problen of s~o~wa~er ~11u~ion has ~en inplenen~ bu~
City will develop an ourrea~ pr~r~ In ~e 94-95

5. ~e City contracts wi~ ~e Co~ty tot cat~ basin �leani~
prior to sto~ season. ~ ~t~ ~s~n cleanou~ pr~:~ will
~ evalua~ ~n 1994-95 ~ de~e~kne if a~Itica~io~

No trash receptacle~ are ~entl~ p~v~d~ bu~ ¯ city,Iris
pr~r~ is pla~ foe f~l year 94-95.

7. 28 ~rb sales are swept ~eekly In all areas (residential,
co~erclal, Industrial). The s~ree~ sweepin~ pr~r~ will
evaluated in 94-95 to decline if a~itica~ions are

8. Municipal C~e 5-22.01 ~ o~er c~es prohlbi~
disposal of debris.    ~ enforc~en~ and p~iic ou~a~
pr~r~ will ~ develo~ An 1994-95.

9. ~ere is no indus~rlal ~e inspec~lon pr~r~ a~ ~Is
~ industrial waste ins~ion pr~r~ will ~ �on~ra~
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lO. ~ public outreach/~duca~ion pro~jram w~ll be developed in 1~
94-95 ~o ~ncrease co~un~y awareness.

11. No recycling pr~ra~ presently exists. ~e �on~ra~ ~ra~
haule~ ~s developing a H.R.F. p~.

12. ~e City d~s pa~lc~te In ~e Coun~£de Household
Haza~ous ~as~e Hana~emen~ ~r~.

13. No va~er conse~ation pr~r~has ~en Aapleaen~. ~e City
plans to develop a p~lAc ou~rea~ p~raa An ~ 94-95.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CIT~ OF MONRO~’L~

City of Monrovia:                         Phase ZI

Population (1994): 37,550
Land Area: 13.69 aq.

Monrovla is located 19.1 miles northeast ot ~he Los Angeles Civic
Center just north of the Foothill (210) Freeway in the foo~hills of
the San Gabriel Mountains. It ranks 47~h in population among L.A.
County cities and was incorporated in 1886. It has a large Job
base, heavily concentrated in ~he manufacturlnq, service and retail
trade industries. Land uses are mixed but mostly residential with
some vacant land also present. Median family Income was $40,803
1989.

1. The City maintains catch basins but has not begun ¯ stenclll~
program and does not plan one at ~his time. The City feels
that a stenciling program encourages qraffitl and Is not cost
e~ receive.

2. The City encourages the repor~lnq of llleqal discharges ~o
County hotline. Information has been mailed out in
utility bills and public announcements on cable have been
made.

The City will adopt a runoff control o~dinance In October
1994. The ordinance will qive ~J~e City eu~dlority to lnspec~
and enfol.-’~e.

4. The City has prepared a brochure �overi~j various BMP*s
residential,    �ommercial,    industrial and construction
practices. Also, information is included in utility bills and
public services announcements are made on local cable TV.

5. The City cleans its catch basins yearly and estimates ~hat the
progra~ ha= reduced debris from enterir~ the storm drain
98%. This program has been expanded from a response to
complaint basis.

6. The City provides 35 roadside trash receptacles vhich are
emptied weekly. Additional receptacles and more frequent
cleanup have been installed in certain areas. City s~aff and
citizens have been informed to repor~ areas requirir~ clean-up
to public works dept.

7. 145 miles of i~proved streets are swep~ weekly, PTior ~0
March 1994, streets were swept every other week.
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To discourage i~proper disposal of litter, lawn clippi~s and
pet feces the City sends ou~ a BMP brochur~ ~o residan~ and
~o landsca~ contractors wi~ ~eir a~ual business license
renewal, g

9. ~g~nnlng~tober 1994, a pr~ra~ vtll~eltablilhed for
I~aff ~o increase awareness of discha~el needi~
Auto related business, gas $~a~lon$ and restaurants will ~
inspec~ed annually under au~ortty of ~e $~o~ water
o~inance.    Businesses wi~ NPD~ and Co~y Sanlta~ion
~i~s will also ~ ln$~.

10. ~inntng in~o~r 1994, ~e city will encourage the re~oval
of di~/debri$ by distributing a br~hure wi~a~erly wa~e~
bill.

11. The City has establish~ a ¢urb$lde re~cll~ pr~ra~ toe I
wide variety of ma~erial$.    Ya~ waste and �o~ercial
recycling was also recently established. ~llc announcemen~l
on cable ~ and u~lll~y bill mailings p~licize ~he pr~ral.

lindEills.

Household Hazardous Waste ~raa and has also arran~
~Z d~p off a~ ~e l~al ~blsh tacll£~y. ~e City ~s
seared a s~a~e qran~ fo~ ~rbs~de o~1 �o11~10n a~ Is             ~-~

13. The Ct~ en¢ou~aqes wate~ ~onse~a~lon ~ouqh va~er b111
~ilings a~ l~al �~le ~ p~l~� semite
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SUMMARY
STORMWATE~URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF MONTEBELLO

City of Montebello!                   Phase II, III Co-Pal-elites
Population (1994):    60,900
Land Area: ?.?3 eq~

Montebello lles 9.~ silos east of downtown Los
the Pomona Freeway, It is ~lle 29~h Lost populous city in ~.he
County and was Incorporated in 1920. The job base is large and
concentrated in services, sanufacturlng and trade. Land uses are
also ~ixed with residential, �ouerclal and industrial. Median
family income An 19~ was $34.416.

l. So far 240 County owned catch basins have been stenciled wi~h
the Heal the BeY design. The L.A. County Deparl~en~ st Publio
Works will �o~lete ~he stenciling ot ~he City owned catch
basins An Aug. |994,

2. No pro~ra~ or additional hotlines to encourage publAo
reporting st J;legal du~pin~ have been established, T~e
County hotline has been publicized ~hrough newspaper
adverl:ising and 5 reporl;s have been received. Cable TV end
radio ads �oul~ help ~o encourage

3. The City’s Grad~n~ Code and Street Code address urban runoff
control. These ~easures were adopted in 1963 and revised
1992,

4. The City plane to eo~n develop newspaper
releases and brochures to educate the public on eto~awater
pollution.

5. The City �leans debris free catch basins every 6 ~onths. This
pro~ra~ is effective and has not been aodif£ed.

50 roadside trash receptacles are provided and ~hey are
emptied twice per week. The City has found that proble~
li~ter areas oCCUr near bus s~ope. This pro~ra~hae not been
aoditied in respOnSe to RW~:B requirmaen~.

7. 291 curb ~iles ~re swept usln~vacuu~equipaent. Residential
and industrial areas are swept weekly, co~merclal areas 3
times per week, This pro~ra~ was ~odlfled in
RWQCB requlreee,ts-

8. The City has posted "No litter" signs ~hroughout the city,
especially near ~he Rio Hondo channel and has begun a ~reen
waste collection progra~ to discourage i~proper disposal
practices.
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9. The City does not have an industrial waste program and does
not inspect for non-stor~ water discharges.    Auto par~s
business, gas stations and restaurants are inspected once a
year, auto repair ~hops are Ins~c~ed twice ~r year and auto
b~y shops are ins~c~ed 4 ti~es ~r year ~der au~orlty of
~e Mon~ebello FAre

i0. Pro~y o~ers are
Munlcipal C~e 12.8.050. There has been

The City plans to 8~a~p~lishlng info~atlon
and 1~al

11. The City ha8 implemented
a ~anen~ recycling facility. Newapa~r, pla~ic, tin,
al~in~and glass are recycled. Seminars, �onunlty meetings
and p~lica~ions have been used to p~ltclze ~he pr~ram. The
City plans to e~and the pr~ran
industrial sectors.

12. ~e City pa~lcipa~s i~ ~e Count~lde hous~old haza~ous

dis~mal and mtora~e pra~lces. A u~ed oll recyclln~ pr~r~

13. ~e City’s S water dtstrtc, ts encourage water �onse~atLon
have ordinances s~cL:y£ng ~nal~£es bu~
no~ enfold.
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vlolators. They are currently purchasln~ equipment and hlrln~
a consultant to implement a program during this fiscal year
that will provide for annual inspections oE industrial and
related businesses.

I0. The City encourages the removal of dlr~, rubbish and debris
free sidewalks and alley through public outreach and
llterature. The City has a public works summer program that
uses children to reeove trash

ii. Plastic, ~lase, alumin~ cane and newspapers are routinely
collected at curbslde. A green waste recycllng pro~rae is
planned for implementation durlngthie fiscal year. Broch~s
are distributed that provide basic recyclln~ information.

The City participates in the countywide household hazardous
waste management program. They plan to distribute brochures

¯ containing proper disposal practices and llstln~ disposal
�ollectlon stations.

13. The City proeotes water conservation and preventlon o5 runott
in brochures--currently being revised and expande~, and wlZl
be includlng information on water conservation in City water
billm.

n
U

q
q
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STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT O~

City of No~walk: Phase III
Population (1994): 97,300
Land Area: %.35 eq.

Norwalk Is located 15.? miles southeast of central Los Angeles, at
the eastern end of the Century (105) Freeway. Incorporated in
Norwalk has the 14th largest populatlon among L.A. County cities.
Most of its small job base is concentrated in the service and
retail trade industries. Land uses are primarily residential with
some industrial and coueroial. Median family lnconwas$40,369 in
1989.

1. No stenciling of catch basins has been completed yet but ¯
program has been approved. L.A. County will do the stenciling
using the "universal icon" sten¢i~ developed by Heal ~he Bay
and the City of L.A.=

2. The City has a qraffiti/vandaliem hotllne which cen beusedto
repor~ illegal dumping. Many calls have been received but
there is no record of how many are related to stor~water
pollution. This hotllne was advertised in the city newsletter
and at public meetings The City states that ~he public needs
to be made aware of the NPDES goals and what it can do to help
achieve those goals." The City has established two telephone
"hotllnee", to facilitate ~he public reporting ot ille~al
dischar~ee end/or dumping.

3. Ordinances which control illegal dischar~es/lllt~l~
connections and storw~ater/urban runoff from �o~ercial,
lndust~ial, residential, and construction sites were adopted
prior to ~he NPDES Permit. The City has evaluated existing
ordinances,-in the contex~ of the NPDES Permit require~en,,
and plans to prepare and adopt a single stor~vater ordinance
which will provide all of the le~al authority ~he City must
have under the NPDES Permit. Existing ordinances
revised, if necessary, to better suppo~� the City’s needs in
the implementation ot the NPDES Permit requirements. The
implementation of these activities, new ordinance adoption and
existing ordinance revision, is planned for fiscal year 1994-
95.

4. The City anticipates initiation ot a comprehensive
management public outreach program in fiscal year 1994-95.
Although the City has implemented so~e stormwater ~anagament
type public outreach activities, to-date etforl:s have centered
on the accumulation of information in preparation for the
comprehensive program.



5. L.A. County Public Works cleans catch basins annually. No
information on effectiveness or need to modify is available at
this time. Efforts will be made to acquire such information.

6. 18 public roadside trash receptacles are provldedby~he City
and are emptied and cleaned weekly, High use areas are
monitored twice weekly and cleaned as necessa~.    This
additional aspect was Implemented in 1993.

7, 400 curb miles are swept weekly. Increased street sveepln~
began in Feb. 1994 in response to citizen �oncern. There is
a positive difference in visible debris but ¯mount has not
been quantified.

8. The City has an ~tl-Litter and Weed Control ordinance
’ (Section 5-14 of the Munlclpal Code) and an "Animal Cont~l
Ordinance" which prohibit improper disposal and specify
penalties. The City has evaluated its ordinances and viii
consider their modification; moreover, the City plans to
prepare and adopt a single, �osprehensiva atormwater
management ordinance which will provide the City wl~h
legal authority required by l~e NPDES Pet-~lt. A
program is planned for 1995.

L.A. County Sanitation Distr~ct ~nspectors and Pu~ll= Works
inspectors enforce Title 20 of ~he County Code. City staff
sometimee assists. No pro~ra~ for regular ins~ection of auto
business, gas stations or restaurants.    Facilities are
inspected on an "as needed" basis.

10. Although some activities have been Imple~ntod, no
comprehensive public education program on sto~ater
~anagement has yet been establlshe~.

11. A curbside recycling proqras Is plannod for implementation in
October 1994. Inforeatlve articles have baSh printed in City
newsletter.    The City is currently in the process of
implementing ¯ used o11 recycllng pro~ra~. A used oil
has been in effect at ~he Public Works Maintenance yard
years. Approximately llt of rubbish is estimated to be
diverted from landfills.

12. The City participates In1~he County household hazardous waste
program. The use of household hazardous wastes should be
reduced and the City suggests that information be p~sted at
retail stores to remind purchasers that unused bazardou~
~aterial must be disposed of in a proper

13. A water conse~vatlon ordinance adopted in 1991
hosing do~ paved surfaces and runoff to streets. A Water
Efficient Landscaping Ordinance was adopted Januaz~f 1993 to
reduce landscaping watering and runoff.
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STORMWATER/URBAN RUNOFF PROGRAMS ~JESTIONNAIRE

CltV of Pa.los Verdes Estates: Phase I, IlZ
Population (1994) : 13,650
Land Area: 4.77 eq.

Palos Verdea Estates is located on the west side of the Palos
Verdes Peninsula, 27.4 miles southwes~ of ~hs Los Angeles Civic
Cen~er. I~ was incorporated in 1939 and currently rank~
population in L.A. County. I~s ~ob base is very small ar~1
concentrated in ~he eeL’vlce industry. Land uses are almost
low density residential. Median family income was $109,244 in 1989.

Local boy scouts s~enciled all 450 catch basins with ~he Heal
~he Bay design. The Ci~y feels 1~ha~ ~he proqram effectlvel¥
discouraqes people from ~hrowln~ waste in ~he catch basin.

2. In addition to the County hotline, residents can call ~e city
or the ~lice to Ee~ 111eqal d~pl~. ~
a~cle was p~l~shed Ln ~o ~a~erly ci~y newsletter.

3. Ordinance #093-563 prohib~t8 d~p~ng ~lavful s~s~ances ln~o
o~n channels, ~ters, inlets, 8to~ drains e~�. No o~her
m~lfica~lons have ~en ~de kn res~nse ~o
remitments.

4. Into~a~ional a~cles have ~en p~l~sh~

~11u~ion. ~e Cl~y E~ls ~e p~raa has ~en
since phone ~lll ~ve ~en rece~v~ re~l~

5. The C~ty ~ssues an a~ual con~ra~ for ca~ ~s~n clean~
prior ~o ~e rainy season a~ ~e City clea~ ~ L~Ividual
ca~ basins when

~imes ~r week. This pr~r~ has no~ ~n
res~e ~o RW~B

7. 2,000 ~rb miles of residential s~e~s are ~ep~ once
The two co~ercial areas, ~ada ~y Plaza a~ ~laga
Plaza, are mwep~ once a

8. City c~es 8.16, 12.24.~30, a~ 12.24.180 proh~It
dis~sal of li~ter, la~ clippi~s, a~ ~ f~em.
~na1~ies for iapro~r dls~sa1.

9. No industrial sites exls~ v~In ~e City so ~ere
ins~c~ion pr~.~. ~u~o rela~ businesses are no~



but gas s~attons and restaurants are inspected tn ~esponse ~o
complaints under ~he au~J~ority of ordinance 093-563.

10. A public instruction program intended to invite ~he public
repo~ illegal rubbish and debris dumping is ~entloned as ¯
way to encourage removal of debris from sidewalks and alleys.
Phone numbers are periodically published in the City news.

11. The City has a backyard recycling program. Plastic,
aluminum, tin and newspapers are recycled and the
resulted in 12% oZ rubbish being diver~ed Zrom landfills.

12. The City par~icipates in the County ~ousehold hazardous
management program. In addition ~he City sponsors a hazardous
waste collection day which had an overwhelmin~ response.

13. The Cl~ypassedthe Water EfficlentLandscapeOrdinance (?/93)
which imposes watering regulations on new development.
Resolution R-91-21 encourages residents to �onserve

R0060369



STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF

Ci~v of Paramount:                        Phase III Co-Permittees
Population (1994): 52,700
Land Area: 4.66 sq. ml.

Paramount lles 16.5 miles sou~h/southeast of downtow~ L~s Angeles,
Just east of the Long Beach (710) Freeway and was incorporated in
1957. Its population rank~ 36~h largest among Los Angeles County
cities. It has a large Job base heavily concentrated in
manu~acturing and service industries. Land usos are mixed urban
with large induetrial tracts dominating. Median family income in
1989 was $30,540.

Stenciling of catch basins will be done during fy 94-95. It
is expected ~hat L.A. County will paint ~J~e etencil under
City purchase order.

2. Pu~llc outreach proqram is anticipated to be developed durln~
1994-95. Quarterly nevsletter rill used for public outreach.

3. Zt is anticipated ~hat a nmoft control o~dinance similar
~he model ordinance drafted by ~he subcommittee for~ed by
County will be adopted by the City.

4. Public outreach pro~ra~ will be initiated durin~ Fiscal Year
94-95.

5. L.A. County cleans ~he catch basins annually. A ~onitortn~
program to inspect ~he catch basins every two ~on~hs to
determine if additional cleaning is necessar~ will be
initiated in ~he 1994-95 fiscal year.

6. 55 trash receptacles are provided and are emptied once per
week. Receptacles in proble~ areas around convenlen~e stores
are emptied twice per week. Only modification tc ~.he
has been additional ~pty£ng.

7. 160 ~urb miles are swept; once per week in residential
industrial areas and twice per week in ~omr~lal areas.
Progra~ has not been modified.

8. Existing ordinances prohibit improper dlsposal of 11tier, lawn
clippings and pet feces. These ordinances are enforced by
code enforcement officers. An outreach pro~ra~ will be
established in 1994-95 to infor~ ~e publlc on ~he benefi~.~
proper disposal.



V
9. An Industrial waste program which will probably includa

inspection for non-storawa~er discharuee will beinitiatad in
1994-95.    It is anticlpa~ed ~hat ~ha new o~£nance
au~oriz~ yearly inspections of auto rela~ busin~sses~ gas
s~a~ons~ and restaurant.

10. C~ty o~nances prohibit ~llegal d~pln~ o~ dl~ debris
~b~sh on private and p~c pro~y. The CL~y prov~d~
~lyer ~nse~s in u~tltty b~lls ~a~ encourage re~oval o~

pr~ram ~o include addi~ional prin~ed Ba~erials.

Approxieately 1~% of ~bl~h (~r day} is ~ln~ dive~.

waste ~anag~men~ prefab. The City d~s peewee a
outreach

Also, when ~e water supply ~8 datelined ~o~onda~erodby

washing e~�.
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SUMHARY STORHWATER/UHBANRUNOFF PROGRAMS

Ci~v o~ Pasadena: ~ase XX. XZX Co-~A~ee
~opula~ion (1994): 134,~00
~nd Area: 23.14 mq.

A~ ~e f~t of the ~gelem National Forest, Pasadena Am lO
no.beast of do~o~ ~s ~qeles and was ~e s~ mos~ ~pulous
City An ~s ~geles County An 1994. Xnco~ra~ed ~n 188~, Pasadena
is ~he second oldest City ~n ~he County as well. No~ed for a
cen~u~ of annual Rose Parades and as host o~ the Rose
Football game, Pasadena ham a ve~ la~e ~ob base. Se~Aces
account for about 50% of Jobs, followed by re~all ~rade, finance
and manufacturing. ~nd uses are primarily residential
co~erc~al and some ~ndus~rial. Median fa~ly ~ncome was $40,4S5
1989.

1. ~e. City is selec~ln~ 20 - 25 aa~ole covers An areas vhe~
catch basins collec~ considerable debris. Covers, ra~er
sAdevalks, vAll ~ s~encAled a~ aonA~ored tow one year. X~
su~eys de~e~Ane ~a~ s~encAIAng decreases ca~ basin

d~s no~ wan~ ~o apply s~encAl ~ ~e: 900 sAdevalk l~a~A~ns~
due to aes~e~Ac ~once~s.

2. ~e CI~y has a 24 hour Spill Res~nse telephone n~r
~eir ~llce ~~ent to facilitate p~llc re~l~ of

City’s ~ flyer~ d£s~ribu~ed ~o all C£~y residents
businesses. E~ansAon of p~lA� outreach wall include ho~lL~

3. R~off control aeasures are ~1~ for any �ons~lon
land ~ a slo~ ot 15t or qrea~er. A S~o~ ~a~er
O~inance was adopted An 3uly 1994 ~a~ provides
r~lato~ controls over �ons~Aon ~radl~.

4. The C1~y*s p~l~c ou~rea~ pr~ includes a~1cles In
b~-aon~ly newsletter r~a~ cat~ basins a~ s~o~
drainage systm and ~e£r f~c~on. ~e City also
s~c~al ~l£ers ~o £nse~ w~ u~£ll~y bills and a~r£~
s~c£al video on ~e~r c~le ~ ~a~el. A~tend£~ C£~y of
~s ~eles ~l~� Outrea~ Needles have ~en helpful.

5. ~e City contra~ ~o have all i~ ~ch ~sins clean~
least a~ually ~n ~o~r. One h~r~ of ~e 920
vh~ch are ~n ~e vicinity of ~e Rose Parade ~d g~
clean~ a second t~e In ~anua~.

6. ~e City’s 252 p~lic ~adstde trash ~ceptacles are
3 - 5 ~imes ~r week. S~cial Pasadena events su~ as
Rose ~wl/ Parade and, ~is year, ~e World S~cez ~p re~i~



concentrations of receptacles and sore frequent collections.
Additional permanent receptacles will be added in Old Pasadena
when a pedestrian environment i=p:ovensnt plan is implemented
~n 1995.

?. All City streets are swept, vl~h recently approved frequency.
Residential streets are now swept e minimu~ of twice per
men,h; commercial and industrial areas 3 times per week.

8. The City’s litter control ordinance permits penalty
enforcement of improper disposal of litter. A public outreach
program is planned. The City suggests uslr~ a universal 10~0
on trash receptacles that are lo¢ated around waterways and

9. The City’s Fire Department conducts an industrial waste
inspection progras that checks waste disposal practices and
the storage of hazardous waste. Auto pa~s, repair and
shops and gasoline stations ere inspected once a year/
restaurants are inspected 3 times per year. City and
ordinances provide entorcesent au~hority.

10. The City Is planning to implement a public outreach/education
program. They cite ~he beneficial lnfo~lation available by
attending City of ~os Angeles Public Our.reach meetings.

11. Alu:inuaandtin cans, glass, plastic, newspapers,
magazines, telephone books, used astor oil end cardboard arm
routinely collected st curbside for recycling. A Permanent
recycling center Is available. Yard waste recyclir~ and
tempesting programs are also offered.    & variable rate
structure for refuse collection encourages waster eduction end
recycling. & public Information/outreach program includes
direct aa£1 brochures, Information In libraries and public
counters, speaking engagement and school presen~atlon8
special events, newspaper and City newsletter articles.

12. The City participates in t~e countywide househo14 hazaz~ous
waste nanagaent program 88 veil as provides used motor
collec~ion both curbside and at auto p afire stores. A progra~
to provide free containers for used motor oil is to be~inthis
year.    Brochures are mailed to residents explaining the
program. The City suggests more display8 at point-of-purchase
to encourage proper disposal of hazardous producl:8.

13. The City provides an indoor/outdoor water conservation
counseling program, including preparation of a water use
reduction plan whenever possible. During drought condi~lons
a City ordinance requires all water users to follow
conservation measures. Water conservation educational
materials are distributed to the general public and at local
schools. There i8 an annual Water Awareness ~on~h.
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14. Additional BHp’m

Replacement of ¯ sewage pu~p station by construction of ¯
gravity flow sewer, ~hereby eliminating ~he possibility o~
p~p failure and greatly reducing ~e ~entlal for sewage
spills Into ~e sUo~ drain system. $1.6 million p~r~
schedu1~ for �omple~ion in Nov~r 1994.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CXTT O, PICa RrV~R&

Cltv of Plco Rivers: Phase III Co-Permlttee
Population (1994): 60,600
Land Area: 8.23 sq.

Located 13.5 miles southeast of the Los Angeles Civic Center, Pica
Rivera was incorporated in 1958, and is generally north of the
intersection of Santa Aria (5) and San Gabriel River (605) freeways.
It has the 30th largest population among L.A. County cities.
employment base is large. Almost hale of all jobs are round in
manufacturing. Land uses are mixed urban with single
residential dominating. Median family income was $36,023 in 1989.

1. All catch basins have been stenciled with the Heal the Bay
design. The City does not tee1 that the stencil will deter
someone intent on £11e~al dumpin~ into catch basin.

2. No program has been established to encourage reporting. The
city plans to include County hotl/ne nuzd~er on ~able TV

3. Chapter 8.12, 8.16, and 12.56 at the Municipal Code (adopted
1-29-94) addressee urban runoff control. Xt is unknown what

4. Public education has been under%aMen with o~casion¯l
in City paper. This has probably had ¯ minimal effec~ An
reducing star,water pollution.

5. Catch basins ere inspected and cleaned at least t"-wice per
year. This program has not been modified in response to the
requirements of the Rk~CB and the City estlaates that
effectiveness is Z¯ir.

The City provides trash receptacles at all bus stops which ¯re
emptied daily. Problem areas are cleaned in response
visual inspections. This program has not been modified in
response to RWQCB requirement.

?.    280 curb miles are swept; every two weeks in residential areas
and weekly in �ommercial and industrial areas. This
has not been modified.

8. Articles in City paper discourage improper disposal of litter,
lawn clippings and pet feces.    There are penalties for
improper trash disposal. No modifications have occurred due
to RWQCB requirements.
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will i=ple=ent a routine proofs= beginning in Au~4at 1994.
The Ci~y d~s respond ~o complaints and ~o visual obse~atlon
of non-s~o~ wa~er discha~es. Auto related businesses,
s~a~ions, and restaurants are Insetted ~a~erly ~der
au~ori~y of ~e ~icipal �~e. This pr~ra~ has
increased f~ peri~Ic ~o

10. ~e Ci~y encourages re.oval OE di~, ~blsh and debris
~ugh ~caslonal a~Icles in City newspa~r. Res~nse ham

~he City.    The Ci~y estimates 15t oE ~blsh ~s
dlve~.     No outreach or education pr~r~ has
es~ablish~.

12. The City pa~clpa~es In ~he County household haza~ous wasEe
pr~raa. Suqgestion ~at there ~ sore cen~ers to receive

p~ck~up.

23. Water �onse~stton pr~ra= for C~ty ~tks and ~tans,
businesses and residences w£~ ~no~f probZm are �ontact~.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS 0UESTIONNAIR~

CITT OF POMO~

Cltv of Pomona:                          Phase II Co-Pe~Ittee
Population (1994): 138,600
Land Area: 22°97 sq.

Over 31 miles east oZ downtown Los Anc.Teles lies the C~ty of PoBona,
incorporated in January, 1888. With ~hree freeways pasllng ~hrough
i~, Pomona borders San Bel-nardino County ~o ~he eas~ and is ~J~e 4~Jt
largest Ci~y in ~he County. The Job base for ~mona I~ ~all, but
relatively well diversified. The qrea~es~ n~r of Jobs
semite ~ndus~ries, followed by ~aDufacturi~, re~all ~rade and
gover~en~. ~nd uses are ~Ixed wl~h reslden~lal �o~erc~al and
indus~rlal. Median family income was $34,751 ~n 1989.

The City Is inplenentl~ a pr~ra~ Aunt 1 to I~encl~ all

2. In addition to sup~l~ ~e Co~y Hotllne, ~e ~ona
~pa~aen~ has a bowline to encoursqe a~ faclli~a~e

Control O~nance desired ~o: 1) ellllna~e non-l~O~
dllcha~el ~o ~e City l~O~ sewer, 2) control diseases

~a~erlals o~er ~an s~o~ wa~er and 3) r~uce ~llu~an~s

4. A p~li¢ awareness pr~ra~ will ~ ~pl~ent~ durlN
1994-95 ~. City s~aff has ~en ~lci~ln~ in

5. All ca~ ~sins are clean~ on 8 ~lar ~ule d~l~
year vi~ a~di~ional cleani~ as ne~.

~e City ~p~s ~s 33 p~llc ~adside ~rash r~ep~cle~
~wice a week. IE adds addi~io~l li~er receptacles
s~cial p~lic even~.

8. ~e City’s ~lci~l C~e ~ p~ll¢ outreach
discourage ~mpro~r dis~sal of all li~er.    S~aff
reviewing addi~iona1 options Eo decr~ ill~al/~~r
dis~sal praline.

9. ~e C~ty ~ns~cts auto re~tr a~ ~Y shops,
s~a~ions and restauran~ a~ually ~der ~eir I~us~ial Waste
Ins~c~ion pr~r~.



10.
direction ~o residents on City policies end programs will
supplemented during ~e 1994-95 ~ by s~cific br~hures and
o~er ma~erials~i~develo~.

11. Glass, ~e~al, pa~r, ca~~, aseptic ~c~gi~, albino,
and plastics are routinely �ollected cut, side Eor re~cli~.

(appllances) and ~reen waste.    Handouts a~ wa~e~ bill
s~uffers are currently used ~o p~llcize ~o pr~r~l a
newsletter ~o all resident8 Am ~i~ pre~.

12. The City supers ~e coun~Ade household ~za~ous waste
mana~emen~ prefab, promoting i~ ~n ~e CAEy newsle~Ee~ a~d
o~her outreach ma~erlals. The CIEy has Ea~e~ ~eir p~ll¢

proof hazardous ~terial dis~sal practices.

13. City C~e has 81~iflcant prohibl~ions on va8~ ot wa~er,

a~ounceaents a~ u~lll~y bill s~ufZers.

-
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SUMMARY
STORMWATER/ITRBAN RUNOFF PROGRAMS QUESTIONNAIRE

City of Rancho Palos Ve~des: Phase Z
Population (1994): 42,200
Land Area: 13.43 sq.

Incorporated in 1973, Rancho Palos Verdes is ~ha 43~d ,oat populous
City in L.A. County. It is located along the sou~lern coast of ~he
County on Palos Verdes Peninsula, and is 27 .iles southwest of ~ha
Los Angeles Civic Center. The City is predominantly
and has a ve~ small elployaent base. Alaost 80t of ~he Jobs are
in ~overn~en~, retail trade and semite sectors. Median

~y Scou~ volunteers have s~enclled all 550 Clef o~
basins wi~ ~e Heal ~e ~y design. Hea~ ~ltten

2. ~e Cl~y has imple~n~ pr~ra~ ~o encourage
re~n~ of ill,el d~p/~.    Only County bowline
available and ~ has ~en p~llciz~ ~:ough ~e
newsletter and cable ~lic access ~a~el. T~ s~n ~o
dateline

3. In ~o~r 1989, ~e Cl~y p~htbl~ed DiseaSe of O~f~s2ve o~
~ging S~s~ances (~icl~l C~e Section 20.36.010).
U~o~ it ~i8 neasure has ~en effective in ~uci~
~11u~ants.    ~e Cl~y plans ~o adop~ a ~oZE
o~inance ~n ~e n~ 4

4. ~a~erly Cl~y newsletter a~l¢les, b~hures, dA~
~o businesses a~ ~le p~l~c access have sll ~en us~
e~uca~e ~e p~li� on s~o~a~e: ~11u~ion. I~ Is Eel~
p~lic educa~ion pr~:~ will �onvince ~ople ~o aloe:
~havio: bu~ a ~:e �~na~ �oincide ~ssa~e would

5. Cat~ ~slns a~ clean~ a~ually and aonlto:~ tot
This pr~r~ is effec~ive a~ has no~ ~en ~if~.

6. 18 ~rash receptacles, ~p~l~ weekly, a~ p~vld~.
stops will receive r~cli~ containers. ~ls p~
~en a~ifi~ ~o ~e~ R~B a~ AB939

?. 260 ~rb atlas are svep~ ~n~ly in residential a~as a~
a~erials are swep~ wee~y. The City has add~ a City wide
sweeping ~ore fi~ rain in res~nse ~o RW~B re~rmn~
which should ~ eff~i~e in r~ucing d~rls swep~ ~
during flrs~ s~o~.



l:proper disposal is discouraged~hrougheducation~ newsletter
ar1:icles and cable channel.    This pr~ra~ has ~o~
~If~ed. The City has Eried ~reenwas~e recycling bu~ i~ i~
presently on hol~.

9. ~ industrial waste ~ns~c~ion pr~ra~ ~s ~i~ develop.

10. ~llc education pr~ra~ to encourage debris ~moval includes
newsletter a~lcles, newsier a~icles, cable p~ll� access,
and direc~ brochure ~ailing. This pr~r~ has ~en

11. Nswmpa~r, glamm, plastics, al~ln~ and tin a~

recycllng revenue. A CItF pr~ras was es~abllsh~ ~fore

13. Water conme~ation and ~noff ln~o~at£on is proaot~ ~rough
p~ll� education. The C£~y n~e~phas£zes wa~er �onse~a~£on
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SUMMARY
OSTORMWATER/URBAN RUNOFF PROGRAMS (~UESTIONNAIRE

CIT~ OF REDONDO BE~C~

City of Redondo Beach: Phase Z, ZZI
Population (1994): 62,700
Land Area: 6.35 sq.

Located almost 23 uiles 8ou~hwsst of downtown Los Angeles, Redondo
Beach is a coastal City which was incorporated in 1892. The            ’~/
Pacific Coast Highway passes through the southern potion of the
City which ex~ends to the San Diego (405} Freeway to the east. The
employment base is large, with retail trade, goverrment and
se~’vices being the dominant sectors. Redondo Beach ranks 28th by
population among Los Angeles County cities and had ¯ aedian faally
income of $58,760 in 1989.

Heal the Bay design The City feels that this program has
been very effective in promoting awareness.

2. ~he County hotllne Is used for repor~ln~ Illegal dumping and
it has been publicized An the Chamber newsletter and City
quarterly nevsletter. The City does not have a systa for
tracking repo~cs ot illegal dumping but suggests tracking, as
well as promotion of reporting through schools as ways 1=o            ,~ ~.~,
encourage reporting.

On Hatch 15, 1994 the City adopted mndaents t=o Chapter 4 ot
Title 5 relating to the ~aste Water end Stor~ ~ater Drainage

4. Public education/outreach is occurrtn~ through written aed:~a
newsletters which has been so~ewhat~ effective in proBotln~
awareness. Concentratin~ pro~rm on schools should ba
effective.

5, Catch basins are cleaned twice per year and as needed. This
cleaning pro~ra~ has not been ~)d£fied,

n
6, Roadside trash receptacles are provided and are emptied once Ua week. Recycling containers have been provided in high

iapac~ ¯teas. The City ¯lso maintains signs as paz"� oE t~he
recycling display pro~ect to lncre¯se public awareness, Trash
and litter problems are monitored by ¯ private collection
service and the City is notified of

7, 260 curb miles are swept weekly tn residential and twice per
week in commercial areas, This yes a preexisting program,

S. The City discourages Improper disposal through, a recyclln~ ~--~"
program, promotion of �omposting and the recent adoption of
~he Source Reduction a;,d Recycling Element.    There are
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disposal. This proqraa was underwaypenalties for t=proper
prior to the mandatory

9. There is no Industrial waste Inspection proqraa at this
Inspections for non-stor~ water dischar~es are made only If
there ~s a known problem.

10. The public outreach/education program to encourage removal
dirt, ~uJDbish and debris from sidewalks and alleys Ls tied
all o~her C~ty recycling/water quality proqra~So

11. The City ha8 a pretty extensive curbaide recycling proqrau.
Public outreach/education is throuqh reqular notices, contrac~
waste se~lces~ and use of bloc~ leaders. Approxi=ately
of rubbish ks being diverted troa land~£11e.

12. The City does participate In the Countywide household
hazardous waste proqram and there is also a permanent
within the City ands once a year well publicized roundup
City restden~e.

13. No water �onservation proqraa has been adopted though ~he
does suppor~ programs sponsored by wa~er purveyor.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

City of Rolli~ Hills: Phase I, III
Populatlon (1994): 1,919
Land Area: 2.98 S(;.

Rolling Hills is located on the Palos Verdes Peninsula, 25 miles
southwest of downtown Los Angeles. Xncorporatad in 1957, Rolling
Hills is almost entirely residential, wi~ a very small Job base,
Ninety percent of ~he Jobs are in the service or construction
sectors. Its population rank~ 83rd among the 88 L.A. County cities
and its median family income was $150,000 in 1989.

1. The County end Couunity Association maintain County-owne~
catch basins within ~ha City.    Sto~ drains have be~l
stenciled by Los Angeles County Public Works.

Repo~ce ot i11eqal duapin~ can be made to City
addition to the County bowline. The public continues to be
informed ot the County’s hotline telephone number ~h~ou~h ~Jle
twice monthly newsletter sent to ever~ household sn~ st t~e
City Hall counter handout display.

3. In 1993 ~ha City adopte~ Goo~ Houeekeepin~ Require~ents for
Reduction of Urban Runoff, Urban Runoff Reduction
for New Development Projects and Urban Runoff Re~u~ion
Requirements for Fro~eots Under Construction and a water
efficient landscape or~inance. These era par~ of ~e Rollin~
HAlls Municipal Code, Section 5.04.142, ~nd 17.27.020.

4. Every household receives the City newsletter ~vlce-s-~onth
that contains articles on issues of storavater Pollution. Two
brochures on Household Hazardous Waste (County) and Hazaz~loua
Household Products (S~ate) a=a available to residents at the
City Hall counter handout display. Separate pamphlets ere
being developed on General Construc~ion & Site Supervision,
and Erosion’Control Methods, & Landscaping, Gardenin~ and Po~l
Maintenance. Residents are aler~e~ to State-wide information
tha~ is also broadcast on ra~io, TV, and printed in

5. The County ~ain~alns an~ cleans store drains. The Rollin~
Hills Community Association also inspects ar~ cleans catch
basins each fall. No flooding due to store drain backups bays
been repor~e~. 0

6. No roa~slde trash receptacles are provided prt~ar11¥ ~ue
~he nature of ~he City. It is entirely residential
viCJ~ private roads and estate sized lo~s.



7. The City has no street sweeping progra~ again due to the ~a~
~hat all roads are private.

8. Ordinances control improper disposal. Arl:iclee printed in~e
C~y~s ~ce-mon~ly newsletter discourage ~e ~apro~r
d~s~sal of l~t~er, la~ clippings, and ~ feces £n
~es~den~al co~un~y. ~11 s~ree~s a~e private and~n~a~n~
by ~he ~nd~vSdual pro~y o~ers. There are ~nal~les ~or
~=proper d~s~sal and ~he pr~ra= has been ~lf~ed ~o ~nclude
s~o~a~er ~noft control ~easures red,red by ~e
Wa~er quali~y Control ~ard. The Ci~y p~l~shes no,Ices,
distrlbu~es fliers and p~llclzes nearby classes ~Iven
County and USC on ~heir Master Competing and
Greenwas~e Pr~ra~s. The Ci~y d~s~rlbu~es fl~ers announci~
County �~rd~nated Znvlro~en~al Con~es~s Eor

There are no auto rela~ed businesses, ~as sta~ons
restaurants wi~in ~e City.     ~nd use Is entirely

10. ~ere are no sideval~ or alleys wl~ ~o

11. ~e Cl~y of Rollinq Hills has a re~clin~ p~r~
containers l~a~ed a~ City Hall vhere residents
nevs~rs, ~lass, plastic, al~ln~, and �ln. ~nure
�ollected byte vas~e hauler (BFI) for �oaposCtng.
Is ~inq fo~ulated for ~e collection a~ ~e centrally
l~a~ed tire s~atlon ot used ~elephone ~ks ~a~
re~cled. ~r~ p~llcl~y In ~he ~lce-aon~ly
Includes a~lcles, graphs a~ rates of recyclt~ as
~e ~nefits of recycling. Approxlaa~ely 28% of ~blsh
~ing dlve~ed Eros landfills. The City Is ~otiati~
l~s trash hauler ~o otter residential re~clln~ p~�~-up~a
�oa~s~l~ ~uca~ton

12. ~e C~y newsletter ~a~ ~s prln~ed tvice-aon~ly ~s
p~l~ctze ~e Co~y hous~old haza~ous waste

13. ~e City has adopt~ a water efficien~ l~ds~ o~i~e
encourages~e use of drough~ toleran~ lands~pl~. Again~e

ove~a~er~
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¯ "
SUm~,RY
STOIC’WATER/URBAN RUNOFF PRO~RAHS QUESTIONHAZP~

City of Rollin~ Hills Estates: Phase I, Ill Co-~itt~
Population (1994 } :
~nd ~ea: 3.44 8~.

Inco~orat~ In 1957, Rolllng Hills Estates is l~ated on
Verdes Peninsula, 23 miles $ou~wes~ of do~o~ ~8 ~geles.
emplo~en~ ~se is la~e, wi~ 69% of ~e jobs in ~e
re~ail ~rade sectors. The ~pula~ion is ~e 61s~ la~es~
County and aedian f~ily income was $90,698 in 198~.

1. All 75 CI~y catch basins have ~en s~enclled. City
use of aore durable ~ln~.

In addition ~o County Hotline, Cl~y has inltiat~
systee available 24 hours ~r day; phone n~r i8 included
direcUo~ of City se~tces in eve~ ~a~erly newsletter.

3. Municl~l C~e lnco~rates strl~ controls ~n ur~n
emphasis Is on grading/slo~ alteration, vi~ violation
~nalties for contractors and builders. City also
wi~ �o~ty In providin~ san~gt~ ~terlals duri~ rainy

4. ~e~ household receives r~lar C~ty ~le~er ~at contains
a~iclos on su~ issues as s~o~a~or ~llu~ion
envlro~en~ally pr~�~lve �ockily. Ct~y suggests usl~
s~s on ~a~ ~rash receptacles ~o p~e

5. ~11 catch ~stns are �lean~ ~ually tn ~to~r,

non~ly.

City has 10 p~li~ ~dside tra~ ~cop~les ~8t are ~pt/~
~vice v~y. To help preven~ ll~er ac~ula~ion,
inplaents "~a~erly ll~er pl�~p pr~r~ wi~ vol~teer
co~uni~y groups as well as an "~op~-A-~atl~ cle~up
~ln~nce

~. ~1 City streets are swept--residen~ial areas %vice a
cone~ial areas once a non~. ~r-nile �osts yore r~uc~ bF
40t vh~ ~e City joln~ neig~ring cities In a ~oln~
se~icing contract; savings provides tot e~ra ~eepi~
ne~ed, su~ as d~ing �onst~ion pro~ects or d~i~ ratnF

8. O~lnances control ~pro~r dis~sal. City p~vldes
for co~ity groups to r~larly �olle~ latter
"Adop~-A-S~ree~" pr~raa ~d ~c~a~ green waste



9. Bo~h City and County staff parbtcipate in an industrial waste
inspection program under ordinances adop~by re~erenca ~roa
L,A. County �~es. Gasoline s~a~ions and restaurants are
ins~c~ed annually. ~rren~ly addingenforce~en~ ~rso~el.

I0. City p~11c outreach/education prefabs, alon~ wi~ fu~i~
for se~ices, resul~ In nelg~rho~ cleanup
co~uni~y groups. There are approxi~tely 20
pr~rams ~r year and 15 in co~ercial areas (no
areas

Nevspa~r, ~lass, plastic, al~tn~, tin, used aotor11.
manure froa Municipal Stables are ~u~tnely recycled.
Backyard �o:~s~ing Is another t~of re~cllnq sup~by
the City. Grant applications have ~en Elled wt~ Califo~ia
Integrated Waste Managemen~ ~ard to fu~ used
collection and recycling pr~raes.      Pr~raa p~ltctty
includes a~icles in the Ct~y newsletter, s~s on ~e l~al
cable channal and no~ices in trash billings. ~ an
~rash hauler holds ~a~erly drawin~ of residents who
routinely re~�le: prize is I year free refuse semite.

in Janua~ 1995.

12. ~e C~ty supers coun~de household haza~ous waste
aanage:en~ pr~raa by p~llc~zlng se~ce ~o
prov2ding City state to answer~estlons. City lUg~eltl

13. City o~nances prohibit excessive outd~r water us~g~
re~lre va~er ef~l�len~ landscapt~. C£~F nevsle~er~
press and �~le chapel provide p~ltc~u~lon ~n
ou~d~r
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SUMMARYSTORMWATEP~URBAN RUNOFF PROGRAMS ~JESTIONNAIRE

CITT OF ROBE]lEAD

Cltv of Rosemead:                         Phase II Co-Petrifies
Population (1994): 53,800
Land Area: 4.96 sq.

Eleven ¯lies east/northeast of the Los Angeles Civic Center is the
city of Rosemead, which was established in 1959. The San Ber~lardino
(I0) Freeway bisects the City. Rosemead’s employment base Is
small. 32% of all jobs are in transpor~atlon/publlc utilities,
followed by services, retail trade and manufacturing. Land uses are
mixed with residential commercial and industrial. It is the 35th
most populous City in ~he County and it median family income was
$30,905 in 1989.

1. City is scheduled to have all 64 of its catch basins stenciled
by ~he County during ~he lgg4-g5 fiscal year.

2. City supports County Hotllne by publlctzln~ service in
quarterly nevsZetter.

3. While no z~noft control ordinance is n~ In place, City
anticipates adopting ordinance drafted by L.A. County Model
Ordinance Subcommittee; City wants expanded &uthority
accommodate new proqrams dealin~ with illegal and illicit
dischar~es into ~heir stor~ drain system end the required
inspection of auto related businesses.

4. A City newsletter to all residents is bain~ used to lnfona
residents of City pro~ra~ and issues, lncludin~ stor~vatsr
pollution. The program viii be expanded in the 1994-95 F~tO
Include addltlonal materlals and techniques for
co~munioatlon, In¢ludlr~pamphlets end brochures that will be
dellvered to each ho¯s and ~ade available at all public
counters.

5. All catch basins are inspected every two ¯onths and cleaned as
needed. Pr6~ra~ much more effective than previous schedule
single annual olaanin~ prior to October.

6. The City’s 31 public roadside trash receptacles are elptied
every week--or ~orm frequently, if needed.

7. All City streets are svept at least once a week, with
�oamercial and industrial areas swept trice ¯ reek.

8. City ordinances prohibit the i¯proper disposal oE
etc.; enforced by Police Department.

9. The City has funded a training pro~ra~ for City e~ployees in
order to implement an industrial waste inspection progTa~
during ~he 1994-95 FY. They plan to inspect a11 Industrlal
and related uses at least once a year.

10. The City’s newsletter informs all residen~ oE the need to
keep debris from washir~ into store drains. An expanded



V
publi� outreach pro~ra~will be tn~t£a~eddurlr~th, 1994-95 ~

11. Plastics, nevs~r~ qlas8, me~al a~ ~reen vaste a~             ~
routinely collected a~ ~r~s~de. To p~ll�~ze p~r~ full
page a~ouncemen~s are prin~ed ~w~ce each yea~ in ~a~erlF
news let~er, and no~ices Included wi~ ~on~l~ ~rash bills,

12. Ci~y~iclpates In~e �o~i~e hous~ol~ haza~s~ste
~anagemen~ pr~raB~ collec~ion da~e~ and l~io~ a~
included in ~a~erly newsletter. 113. The Cl~y’~ p~ltc outreach prefab, no~ly~e~r nev~le~ter,
has included educational info~a~£on on ~e ne~ for wa~er
�onse~a~ion and how excessive ou~d~r wa~er use dire~ly            ~
affects ~ality of sto~ dra~n water. D
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City o~ San Dimes:                        Ph~e ZZ
~pulation (~994)~ 33~900
~nd ~ea: 1S.3S sq.

Sou~ �~ ~e 2~0 F:eevay, San DLnas ts ~a~ed 29 u/tes
no~heas~ o~ do~o~ ~s ~qeles. Znco~:a~ed tn 1960, 1~ has
50~ la~es~ popula~Lon Ln ~he County. T~e ~nellt R~tonaZ
Pa~ and ~he ~ddLn~s~n Rese~oL: a:e :ec:ea~Lonal features o:
area. The job base is small wi~ halt ot the Jobs in eider
sexless or ~anufacturln~. Median tamily Income was $55,790
1989.

s~oncil~.

2, ~e ~1i~ Wo~km main ~elephone n~ �~ ~
re~in~ illegal d~pin~ durin~ business hou=s and
hours ~he County hotline Is us~. The p~ll¢ was
~ese phone n~rs ~rou~h a �o.unity newsletter.

re~irenen~8. ~e City Is in ~e preens of ~ltyl~
m~ici~l �~e to provide additional r~lations

4. No outreach pr~rn has ~n inplmnt~ yet but ~e City
In ~e preens of est~lishl~ one tot ~e general p~li�
ach~l ~ild~n.

5. L.A. Co~t~, ~der �entral, cleans City ca%~ ~s~.
crews also ~nitor for additional p~le~. City
receivi~ increas~ training on ~e need to keep ~si~

6. R~dside trash r~eptacles are p~v~d~ by ~e City ~
~ptied at least once ~r week. Additional r~ep~�l~ are
provid~ at bus stops a~ at civic

7, 230 ~rb miles are swept twice aon~ly in residential
industrial areas and weekly in �o~ercial areas. 200
yards of trash/d~ris is collect~ ea~ aon~.

8. Section 8.12 of ~e M~ici~l C~e addresses garage dls~l
retirements- The City has e~anded ~e c~e enforce~
pr~r~ to monitor for impro~r dis~sal of li~ter a~ d~rls.

9. ~e City centrals wl~ L.A. Co~ty ~11� Wor~ for
industrial waste se~ices and follows up by inves~iga~i~ any
~es~ion~le practices. Prob1~ are i~ediately refe~
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DPW. All inspections of auto related businesses, qas stations
and restaurants are done by L.A. County underthe authority of
Title 20.

10. There is no program to encourage removal of dlr~, rubbish and
debris from sidewalks and alleys.

dIver~ed.

12. The C~ty partlc~pates ~n the Countywide household hazardous
waste management program and in addition collects used motor
oil. Newsletters, television and fliers will be used to
realnd residents ot proper disposal.

13. Water conservation is addressed in the San Diaas Munlclpal
Code Sections 18.14 ar~l 18.124.
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The curbside recycling program has diver~ed approxi~ately
of ~bish from landfills. Newsletter info~a~lonal br~hure
and ads on p~llc access cable have p~llcized ~e pr~ram.
The City has implemented a pilot home com~stlng p~ram and
plans ~o dls~ribu~e a co~ercial ~lld waste r~u~lon
info~a~ional

12. The City pa~Icipa~es in ~e Coincide p~ram. Haza~ous
waste lef~ for no~al ~rash collection are ~agg~ wl~ a non-
collec~ion no~Ice.

13. Section 28.11 of ~e San Fe~ando
minimizing ~n-otf from landsca~d areas and dlscoura~es
washing debris fro~ ha~ surfaced areas.    Br~ures on
landsca~ waEer �onse~a~ion are dls~rlbu~ ~o
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V
SUMMARY

OSTORM’WAR/URBAN RUNOFFPROGRAMSQUESTIONNAIRE

CIT’Z OT SAX GABI~L
L

City o£ San Gabriel: Phase IZ Co-Pez’mittee
Population (1994): 38,700
Land Area: 4.10 Sqo Rio

San Gabriel is located 10.4 miles northeast of downtown Los
Angeles, with the San Bernardino (10) Freeway as its southern ~
boundary. San Gabriel was incorporated in 1913 and it ranks 46~11
by population among L.A. County cities. The employment base in,he ~

City is large. 40% of ~ha jobs are in ~he service sector, followed ~"
by 22% in retail trade and 14% in ~anufacturir~. Median family Dlncou in 1989 was $35,991.



12. The C:L1:¥ does pa~c:~cipat:e in t:he Coun~:y~ide household
hazardous waste management pr~ram and t.he "roundups- are
publicized on t.he City’s public access cable s~a~ion.

13. The City has adopted a wa~er eff~clen~ landscape ordinance.
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SUMMARY                      .
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

Cltv of San Marlno: Phase II
Population (1994): 13,050
Land Area: 3.75 eq.

Established in 1913, San Marlno is 10.5 Riles northeast oE the
Angeles Civic Center, and ranks ?4th in populatlon among
County cities. San Marlno is a primarily residential City known
~he Huntington Library and Ar~ Museum. The employment base is
sma11. Half of the City’s Jobs are in the service sector. Median
family incoee was $105,123 in 1989.

I. All City catch basins have been stenciled with ¯ RAIN WATER
ONLY Io~o by high school volunteers.

2. In addition to supporting the County Hotllne, the City’s
Environmental Network Committee has a hotlinethat can baueed
to report illegal dumping.    The City’s newsletter and
Envlronmen~al Network meetings pu~llclae ~e

3. ?he City has iepleeented numerous urban z~mo~ contz~l
measures including construction procedures, prohibition st
excessive irrigation and prohibition on sweeping of ~arden
clippings In~o the street.

4. City newsletter articles, Environmental Network aeetinqe end
outreach programs have been used by the City to educate the
public on the problem of etormwater pollution. The local
water purveyor is bein~ asked to insert notices in monthly
bill envelopes.

5. All catch basins are cleaned st least annually by City sta~
before~he ~irs~ winter

The City has 40-50 public roadside trash receptacles that ere
e~ptted weekly.

All City streets are swept at least weekly, with
areas swept 2-3 times per week. the streets and catch ~asins
s~ay very clean.

City ordinances prohibit improper disposal of litter, lawn
clippings and pet feces.

9. The City has very few industrial and related uses at present
and have not implemented an industrial waste inspection
program; a program is currently being developed, however.

10. Community pride results in unlformly clean eldewalk~ and
general appearance on the part of residents and business
owners.



11. Paper, glass, tin, aluainua, plastic, cardboard and other
periodically discarded materials are ~u~inely �oll~�~l
aandato~ re.cling will be implemented in fall of 1994, as
will a green waste re.cling pr~ram.     ~ash reaoval
contractors and ~e Envlro~ental Network provide p~li¢
Intonation on recyclin~ prates.

12. The City pa~Ici~tes in the �ount~Ide household haza~ous

13. A water �onse~atlon o~lnance prohibits tl~l~ of aideval~
and ~tters a~ o~er ~o~s o~ water waste.
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¯
SUMMARY
STORMWATER/ITRBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITY OF ~EWT&

City oE Santa Clarlta: Phase Ill
Population (1994): 128,800
Land Area: 42.63 aqo

The City of Santa Clarlta is located in ~he Santa Clarlta Valley
along the Golden State (5) freeway, 26 ~ile north of the L.A. civic
center. Zt ranks 7th in population aeong L.A County cities.
land uses are elxed with extensive residential and aoee Andustrlal,
commercial and vacant.

1. The City has stenciled about SOt of lea catch basins with ~he
Heal the Bay design.    Eagle scouts have bean doin~ the
stenciling.

2. The City has a routine repoz~ln~ aystea and also does press
releases on the County hotline. The County number is included
in City public inforaation

On 11-24-92 the City adopted a Hillside Developaent Ordinance
which contains provisions for drainage, erosion control, run
oat and landscaping. $10,000 has been budgeted for the review
of existing ordinances end adoption ot an additional
ordinance is required.

4. In developing public education and outreach progTmss ~he City
has held ,eetings with public infor~ation groups, the Chamber
O~ Co~erce, end business groups.    A budget end study
outlining the level of public education has been provided.

S, A new maintenance schedule for catch basin cleaning has not
been established. Previously, they were cleaned whenever
necessary. The new schedule viii be covered in the Master
Stor~ Drain study beginning after August 10, 1994.

25 :~adside’receptacles are provided in problea litter
They are eaptied weekly.

?. 275 =Lies of public streets are swept every other week
residential and industrial areas and weekly in
areas. The frequency of cleaning has been increased.

8. The City has been ave:dad a 9Tant to iapleaent peeks and
trails recycling and ~rash colle~t;ion proqra~. (Not yet
established. )

9. The County handles industrial waste permits and inspections
though the City is in the process of developing~ a syste~ for
NPDES inspections. Auto rela~ed businesses, gas s~ations and
restaurants are inspected based on coeplaints or when
information is obtained that an inspection is needed.

10. A debris re~oval progra~ was s~ar~ed attar the Jan.
earthquake.



~esul~ed An a diversion o~ 25~ ~ ~bAsh ~=oa land~ills.
s~akers bureau. ~echnical resource libra., repair bowlines,
education pr~rams, compos~ing demons~ra~ion~, business Lrecycllng assistance and =o~or oil drop off 1~a~Aons are
par~ of ~he

12. ~e City pa~Iclpa~es ~ the Coun~l~e househol~ haza~o~
waste managemen~ pr~ram and ~Iieves ~a~ p~IAc ~uca~ion
pr~rams help ensure proof

13. Ordinance %.38 was adopted as a wa~er �onse~a~ion aeasu~.
Handouts and brochures info~ ~e p~lic on prob~ oZ
ove~a~ering, washin~ mldewal~, e~=.

14. ~DITIONAL

A. R~vers, washes and s~o~ draAns are ~rA~Acally ~oni~ored
wa~er ~ali~y. Samples are ~aken and analyz~ ~o de~e~
sources o~ ups~re~ dls~a~e.

~e CA~y has crea~ed a S~o~va~r U~A1A~y ~te~rise ~
fu~ ~e NPDES pr~r~.
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS (~,’EST~’ONNAIR.E

CITY OF ~ANTA 1~

City of Santa Fe Snrlngs: Phase ZZZ
Population (1994): 15,550
Land Area: 8.72

Located 13.6 Riles southeast of downtown Lee Angeles, San~ Fe
Springs ranks 71st in population aaong L.A. County
Santa Ana (5) Freeway and ~he San Gabriel River fore ~he western
boundaries.    Although known as priwarlly an industrial City,
�ommercial and residential areas also exist. The job base is very
large, with the leading sector being wanufacturir~. Median
income was $37,010 in 1989.

The City has not stenciled any of Its catch basins at
rise and does not plan to in the future. The City questions
the effectiveness of Ehe stenciling proqraw and feels "Chat
~here should be an ewphaaia on outreach and education

considered.

2. A 24 hour spill response telephone nunber has been
and has been publicized in ~he City newsletter and ashes to

_ ~he Chanber of Couarce and ~he Industrial League.

- 3. Runoff control aeasurea are contained in various sections of
~he City code. A water pollution control ordinance for sore
specific regulations regarding urban runoff
being reviewed for approval by Spriw 1995.

4. The City supports outreach soasures in various
Suggests iwplmntir~ school, business ~nd general outreach
pro~raw, ~he appoin~ent of a public outreach coordinator and
use billboards, radio and local ¢able television,

5. Catch basins are �leaned on a yearly basis and as needed.

6. 62 roadside trash receptacles are provided and are enptled
weekly or as needed. Bus shelters have been identified as ¯
proble~

7. Sweepirw of ~.he 200 curb Riles of street occurs hi-weekly for
residential areas, weekly for �onercial areas and won~hlF for
Industrial areas.

8. The City discourages twproper disposal of litter etc. by
installin~ "No dunp~ng" signs An taruet areas.
Highway" program and propeL"cy main~enanoe

9. An industrial waste Inspe~clon program is handlln~ ~J1rough ~ha
City fire depa1-~ment and consists of an inspection program,
plan review, perei~ issuance and enforcement activities.
Industrial waste inspector requires ¯ permit for disposal of
wastewater to sewer. Auto related businesses, gas s~atlon~
and restaurants are inspected annually and as needed under



Section 18-1 of the City Code. Vlola~tons are enforced
~J~rough County Code Section 20.24.160.

10. The City has pro~y ~ain~enance ins~c~ors vho reach ou~ ~o
~he co~uni~y plus a ~au~Ifica~ion Cool,tee, "G~ Ne~r=
and "Home lnprovenen~" prefabs ~ha~ encourage removal of
debris.

11. The City d~s no~ presently have a curbslde re~cll~ prefab,
but such a p~am Is ~lng considered a~ ~ls time. Various
~a~erials are recycled co~ercially ~rouqh several businesses
in ~e City. The City has a Christmas ~ree re~clAn~ pr~r~
and es~i:a~es Eha~ 30% of ~bAsh is ~ing dive~ed ErOa
landfills a~ ~is ~Aae. City As vorkAn~ on es~lAs~en~ ot

12. The City pa~lcl~tes and actively supers ~e Count~ide
pr~r~.

13. ~e Ci%y supers "Wa~er Awareness ~eek" and o~er ~
pr~raas. The p~lA� has ~en Anfo~ed ~ugh ~aphle~s,
fliers a~ no~Aces, and water ball insets.
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V
SUMMARY

OSTORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

Cltv of Santa Mortice: Phase Z Co-Per~ittee
Population (1994): 89,800
Land Area: 8.15 sq.

Six~een miles due WeSt Of downtown L~l Angeles lles Santa Monica,
the oldest beachslde City (incorporated in 1886) wi~h a ItrOr~
residential community as well as �o~erclal and recreational a~eas.
Santa Monlca has a ve~ la~e, dlvers£tked Job base, Includi~
le~ICe, re,all and ~anufac~uring leC~Orl, l~ rankl 17~

$51,085 in 1989.

1. The Cl~y hal l~encile~ all oE Its catch baslns

la~er b~ volunteers.

office.    Thil se~lce Wal p~licized ~rou~h
newsletter.

~phle~s and p~lic ~ucat~on.

a day or eve~ o~er day as

42,000 ~ RIleS ~d 3,350 alley lilet e~ ~ept.
Residential areas are swep~ weekly, while �~lal a~
industrial areas are swep~ dally. ~e Clef is p~ud of
clean repu~tion.

8. ~e impro~r dts~sal oE litter, la~ cl~pplnqs
is illegal and s~ject to ~nalties acco~i~
M~icipal C~e ~ap~ers 4.04, 7.10, and 7.48.
viola~ion is consider~ a p~lic nuisance ~a~
by Civil action in addition ~o ~e fanes ot $100 a ~F-

9. City inspects at leas~ a~ually ~eck indus~rial vests
�o~ections and ~eck for violation or pollution problm.
The followin~ t~s of businesses are checked:     au~
auto repair, auto ~y shops~ ~as stations, ~ resta~an~
~der au~ori~y of ~e m~ici~l

10. Various p~phle~, newspa~r a~Icles, newsle~e~
have ~en used ~o rea~ ~e p~lic ~o encourage
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diS�, rubbish and debris from sidewalks and alleys. The City
has ¯1so begun ¯ "sustain¯b1¯ city"

11. 14t of rubbish Is being diverted from landfills due to the
recycling program.    The City also subsidizes residents
purchase of �omposting bins,

The City does not participate in 1~he Countywide Hazardous
Waste Management program but does maintain ¯ permanent
hazardous waste drop off facility. The City continuously
expands and llproves pu~llc outreach pro~rau.

13. Low flow fixtures and runoff reduction Eor new construction
are required ~hrouqh City ordinances. Palphleta,
videos on City �able TV are used to Infor~ and educate the
public on water conservation.

14. ADDITIONAL

The City has bequn s proqram to install boards over
openings to about 80 catch basins. The boards keep t.he basins
clean and dlscouraqe people Eros ~hro~in~ debris into
basins.

The City is presently considered ¯ proqraa to ~reat
waker EIowa Eros ~he Pico Kenter and Pier ¯tots drains to
prevent pollution fro¯ enterAn~ ~he
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SUMMARY STORMWAT~R/URBAN RUNOFF PROGRAMS (~/ESTIONNAIRE

City O~ Sierra !~dre: ~ase II Co-~~
Population (199, I ~
~nd Area: 2.93 sq.

Inco~ora~ed An j907, Sierra Madre As l~a~ed 16.5 miZes ~o~eas~
of ~he ~s ~ge]e~ Civic Cen~er a~ ~he ~se of ~he ~eles National
Forest. Mos~ of ~lerra Madre’s 2.9 s~are ailes �onsis~
family reslden~J,I nelg~rho~s. I~ has a ve~ s~all emplo~en~
base, wi~ over ]/3 of its jobs In ~he semite sector. Sierra Madre
ranks 77~ amonq L.A. County ci~les and had a aedlan family Incoae
oE $56,668 in 29#~*

ca~

2. The City h~s no prefabs o~he~ ~han ~e County Ho~l~ne
pro~o~e p~fic re~inq of illegal discha~es/d~pk~.

3. ~e City ha% no~ £mplemen~ ur~n ~nott con~l

4. The City ha# not implemented pr~ra~ ~o ~uca~e
~e problm~ ~f mto~water ~11ution.

5. CA~y ca~ ~asAns are �lean~ a~ually.

6. ~e CA~’s p~lAc ~dsAde Erash r~epEacles

areas swept ~eekly.

8. Cl~y has ~ pr~ra~ ~o d~s~uraqe ~ap~r d~s~sal of
l~er, law~ clippings and ~

9. ~e C~y hss a hazaa~ handler dlsclosu~ pr~raa
d~s~sal of waste o~1 and c~lan~ fros auto repair shops.
Auto pa~s 8nd re~r shops, qasolkne stations and restaurants
are ~ns~c~#d ~der Ckty ordinance and ~lkforn~a heal~
safa~y ~e~,

10. ~e City ha# no pr~raa to encourage r~al of dA~,
a~ debris ~roa sidewal~ a~

11. Plastlcs, paper and green waste are ~utinely �olle=~ a~
~r~slde; a#; es~Ima~ 35% - 40% of ~bish As ~Ing dlve~
from landfllIs" Study sessions, p~lic hearings a~
help promot# p~lic ou~reac~ and ~uca~i~n.

12. ~e City ps~icipates in ~e Co~t~ide hous~old, haza~
waste ~ag~~en~

13. No wa~er c~se~ation pr~rm are o~ratlve a~
~ring drou’J~ (1991), water ra~es scaled ~o ~nallze excess
use, ~d i~ flow hose nozzles were dis~rlbu~.
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SUMMARY
STORMWATER/URSAN RUNOFF PROGRAMS QUESTIONNAIRE

CZTY OF ~ZGXAL ~ZLL

Cltv of Slanal HIll: Phase III Co-Per~Ittee
PopulaUlon (1994): 8,800
Land Area: 2.14 sq.

Twenty-three miles south of downtown L.A. and surrounded by Long
Beach is the City of Signal Hill, incorporated in 1924. Signal Hill
has a combination of residential, commercial and industrial uses,
and has a large and diversified employment base. It ranks ?8~h in
population among L.A. County cities and its median family income
was $38,?76 in 1989.

1. The City has contracted with the County to stencil all
basins. In addition to Heal the Bey stencil, City suggests
stenciling all curb faces, which would be visible to vehicular

2. The City supports the County Hotline to promote reportin~ of
illegal dischar~es/du~ping. The program is publicized in the
City’s newsletter which is mailed to all residents and
businslJel.

3. The City adopted the County*e Industrial Waste Code in 1990 to
provide them with the authority to inspect waste discharge
facilitiel, require �Olpliance end issue citations for non-
compliance.

4. The NPDES video, prepared by the City of Los Angelel,
broadcast on the Si~nal Hill ca~ls access channel. A City-
prepared newsletter focusir~ on envirormental issues--
specifically 8tor~ water runoff--was mailed to all residents
and businesses. City suqqests using public se~vice messages
on bus shelter si~oards.

5. All catch basins ere cleaned at least annually, or as needed,
prior to t~e rainy season. City in preliminary stages ot
developing new catch basin progrm.

The City’s approximately 25 roadside trash receptacles are
emptied weekly.

?. City contracts with a private service for weekly sweeping
all streets. All City streets are posted "No Parking" during
sweeping hours.

8. City newsletter notified residents/businesses to pla¢e
i~proper items in trash receptacle, rather than sweeping or
washing them into ~he street; penalties for improper trash
disposal.    City sent letters to homeowners associations
requesting ~nat they require their landscaping services to
pick up debris, rather ~han blowing it into street.

9. Industrial" waste consultant hired to monitor £nd provide
annual inspect:ions. Auto par~s, repair and body shops and



restaurants inspected I to 6 timesper year under authority
Municipal Code. The 10% non-compliance cases are enforced
~.hrough citations and/or jail terms.

I0. Publicity by City has encouraged citizens Eo orqanlze
"Community Clean-Up" programs. City assists by sweeping all
alleys monthly.

el. Paper, newspaper, plastic bottlee, glass, cardboard and
aluminum are routinely �ollected at curbside. Refuse rates
are structured to encourage recycling. Recycling pamphlets
mailed to all residents and businesses, recycling
presentations made at City schools and meetings held
homeowners associations. Approximately 28% of rubbish is
being recycled.

12. City participates in the countywide household hazardous waste
management program as yell as pick~ up end disposes of
hazardous materials left at curbsides, alleys, eto. City
suggests encouraging local businesses ~hat sell me,or
paints, etc. ~o provide �ollection services.

13. City has an adopted Wa~er Conservation Ordinance, and has
published newsletter articles asking residents ~o reduce

excessive water usage.

¯



S~¥ STORH~ATF..R/URBANRUNOFF PRO~HAHS QUESTXONNAXRE

C~V o~ Sou~h E1Hon~e~ Phase ZZ Co-Pe~~
Popu~a~2on (1994): 21~450
~nd Area: 2.80 sq. ~,

~as inco~orated in 1957. Z~ has a ve~ la~e emplo~en~
Hanufac~u~ng ~s ~he pr~=a~ lndus~, accoun~n~ for over
all ~obs. ~ is ~e 62nd larges~ City by ~pula~ion In L.A.

City e=ployees are sch~uled ~o s~enctl all ca~
~he Heal ~he ~ desk~n du~n~ Au~s~ 1994.

d~scha~es/d~p~n~ b~ announceaen~s ~ Cl~y Councll~e~l~s,
a~cles ~n b~-monthiy City ~wslette~ a~ ~st~n~ ot

H~lflca~lons ~o City o~l~es~a~ �on~l u~n~o~

4. Using aaterial develo~d by Ci~y of ~s ~qeles, Cl~y
distribu~ing fliers at City facilities a~ including
An ~he City newsletter ~a~ help edu~e ~e p~Ii¢
problea of m~o~vater ~11u~on.

S. k11 C~y ca~ basins are cleaned a~ leas~ annually
s~r, w~ h£gh-~£n~enance ~s£ns clean~ ~a~erly.

6. ~e C£~y*s 15 ~adslde ~rash ~cep~acles are eap~i~
C~y plans ~o Ancrease n~r of receptacles a~ bus
O~nance ~n~r~uced ~o r~r~ was~ receptacles
co~erc~al

~1 C~y s~ree~s are

~e City has anti-li~ter lays, an envlro~ental
ordinance a~ a ~nda~o~ resAden~Aal green waste re~�l~
pr~r~.

9. Obse~a~ions for non-s~o~ va~er dlscha~es a~ ~de dally
fAeld c~e enforc~en~ ~rso~el and s~ree~ swee~r
Rando= Anspec~ions of indus~rial-rela~ o~ra~ions
conducted ~a~erlM, vA~ ~u~ 15t of ~e Ans~ions
~o be ~n violation of ~eir busAness license or
waste ~A~.

i0. FiAers available ak CAlM facil1~les and a~Icles in~e
newsletter educate ~e p~IAc on ~e ne~ ~o r~ve
~bAsh and debris froa sAde~al~ and alleys.

ii. Green vas~e, =e~als, plastic, ~r, ~lass and
routinely collec~ed a~ ~bside. The pr~r~ is pro~o~
~rough sch~l presen~a~Aons, vAdeos for l~n ~o �o~unA~y



V
groups and nevsle~:ter articles. &n estinated 26% of ~blsh            ~
is ~ing dive~ed ~rom Zand~iZls.

12. The City ~ici~tes in ~e count~ide household haza~ous T
waste ~anagemen~ pr~ram and is developi~ a pilo~ pr~ra~ for
~e collec~ion of used Bo~or oil.

13. Wa%er efflcien~ landsca~ o~Inance In place fo~ new
developaen~s; City Council cur~n~ly reviewing pro~sed City-
wide ordi~nce.

1
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STOP, k~AT~ RUNOFF PRO~RAI~ OUEST~OI~ASHE

City o~ South Gate: Pha~ III
Population (1994): 88,900
~nd Area: 7.32 sq.

Inco~ora~ed In 1923, South Gate I$ 9.7 ~ile $ou~eas~ of
~s ~geles and ranks 18~h In population size among L.A. County
ci~les. Major thoroughfares includs Firestone Blvd. and
~ach (710) Freeway. ~o rivers, ~e ~s ~qeles and Rio Hondo
also pass ~hrouqh Sou~h Ga~e.     The Job base ~s small.
Manufacturing accounts for over i/3 of Jobs, foll~ed by
and re~ail ~rade. Median Eamily Income In 1989 was $28,980.

1. The County will ~ s~enclllng all Cl~y caEch basins

2, Zn addition ~o ~e County Ho~line, Ln 1991
es~ablished a reposing sys~ea for re~in~ ispro~r
d~scha~es. Approximately 800 ins~c~ions are~de
and s~o~vater info~a~ion As distrAbut~ as need~.

3. Urban~noff �ontrols vere added ~o~e C~y*s Nuni~i~1
Xndus~rial ~as~e Sec~Aon, An 19~I; eaphasis As on ~noft
industrial uses.

4. ~e CA~M has develo~d p~Iic~uca~ion and ou~rea~pr~m
~rough A~s A~us~rAal ~a~e An~c~ons, vAdeos, b~hures
and paaphle~s. CA~M suggests ~rea~er eaphasAs on
educational

5. All catch ~sin~ are clean~ a~ leas~ a~ually. A
aeasurAng r~ov~ debrAs As ~An~ develop.

~e CA~y has app~xlaa~ely 80 p~iic ~rash r~p~acles
are e~p~ied on a re,far basis. ~ey are I~ a~
s~ops~ ~r~ and busy s~ree~s.    LA~er prone areas
Ans~�~ ~ ~cAal pAck-up As ~rfo~ as

All 128 sizes ot Cl~y streets are svep~ a~ leas~
co~ercial areas svep~ ~vice

8. City ~lic Wor~ s~atf i:pleaen~s ~nici~l ~e s~io~
~ha~ discourage iapro~r disposal; City is near iaple~n~tlon
of a curbside green vas~e re.cling

9. City has an indus~rial vas~e tns~c~ion pr~r~a~
ins~c~ion of all auto pa~s, repair aridly shops; ~asol~e
stations, restaurants and 0~er ~a~e~ i~us~ries ~veen
and 6 ~imes ~r year. Approximately 10% of ins~lons
violations, whi~ are enforced by citations, fanes
~ssible jail sentences. City also investigates i~pro~r
surface
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10. T~e City has a public outreach p~ogra~ to promote ~e disposal
of rubbish and debri~ fro~ ~i~ewal~ a~ alley~. The City
a pr~ram already in place ~o pick up ~a~erials in alleys a~
sidewalks In res~n~e ~o calls from ~e qeneral p~li=.

11. Newspaper, glass, pZas~c and cans a~ ~u~nely re~cZ~
curbside. ~rbslde plck-up of used oil, whi~e ~s and
Eu~i~ure ~s availa~le~ a collec~ion cen~er Is us~ for green

promotes ~elr re.cling pr~ra~ ~rough p~llc presentations,
brochures, newspa~r a~icles and ~u1~i~edla

12, The City ~c~pa~es ~n ~e Coun~lde household haza~ous
waste ~anaqeRen~ pr~ram. They sugqes~ encoura~ln~ sellers

13. The City has a w~ter con~e~a~lon ordina~ce and has an
pr~rae to encourage wa~er con~e~a~lon, Thi~ include~
handouts and bilin~al pamphlets and o~er p~1£�
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12. The C~ty par~cicipa~es in the Countywide household hazardous
waste managemen~ program, which ~he¥ judqe to be effective,
based upon s~rong public suppor~ and participation. No o~her
household hazardous waste disposal proqrams have been
es~abliahedo

13. The Municipal Code restricts the use and wastln~ of water, and
regulates water use Zor landscapln~o
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITY OF TEMPL~ cr,fY

City of Temple City: Phase II
Population (1994) : 32,200
Land Area: 3.85 aq.

Temple City Is In the San Gabrlel Valley, 13.4 ,lies northeast
central Los Angeles and was incorporated in 1960. Its employment
base is very small, wi~h services as ~he leading sector. It is 49~h
in population in Los Angeles County and i~s median family income
was $44,768 in 1989.

1. The City plans to stencil Its catch basins but none have been
completed. A contractor will s~encil wi~h ~he Heal ~he Bay
4ea~gn.

Other ~han the County hotltne, no programs to promote publ~o
reporl;iJx~ of illegal discharges have been established.

No urban runoff control measures have been adopted.

4. The City has not established a publlo education or
progras.

5. Los Angeles County cleans the catch basins once per year and
on an "on-call" basis. This program has been very eftecttve
and has not been ,edified in response Eo the
re~u£reaen~s.

106 roadside trash receptacles are provided and they are
emptied weekly. No problem litter areas have been identified
and the progra~ has no~ been ~odified in response ~o the Rk~CB
re~uire~en~.

?. There are 112 ,lies of ~mproved streets In the City and they
are s~ept bt-veekly in residential and tndustr£al areas and
weekly kn �onaerc£sl

8. The Temple CJ.ty Municipal Code section 4105 proh~btts Illegal
dumping. There are penalties for improper trash disposal.
This program has not been ,od£f£ed in response to the
requirements.

9. The industrial vesta tnspect£on program Is handled by L.&.
County. Non-store rater dischar~es to the ator~ drain system
are not ~nspected, ~uto related businesses, ~as s~atlons, and
restaurants are inspec~ed yearly.

10. There is no public outreach/education protean to encourage the
public to remove dir~ and debris from sidewalks. The Temple
City Municipal Code does have regulations concernln~
depositing debris and vegetation not to obs~ruc~ sidewalks.
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ii. The City has established a curbside recycling p~ra~
collects paper, plastic, can~, gla~s and grin waste. The
pr~raa has ~en p~licized ~rough ~a City newsletter. The
City estimata~ ~a~ 20% of ~bi~h is ~i~g dlva~
landfill~ at ~Is tame.

12. The City pa~Ici~tes In ~e Coat.Ida ho~old
waste management

13. Irrigation by ~e City i~ constantly monlt~r~ to i~u~
little or no ~noff. A~ this ~lae no p~raB has
established to Info~ the p~lic r~ardi~ ~e s~laents,

system a~ a re.ult of ~ofE fro~ ove~a~ari~ lend.tapir,
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SUMMARY
STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF

City of Torrance:                        Phase X, ZII
Population (1994}: 136,700
Land Area: 19.94 eq.

Incorporated in 1921, Torrance is 19 miles aou~hwes~ of ~he Los
Angeles Civic Center, on the western coast of the County. Torrance
has a substantlal industrlal base, with emphasis on aerospace and
o11 refining. Torrance has a large and diversified employment base,
wi~h moat jobs in the 8ervlcas, nanufacturlng and retail sectors.
It is the 5th largest City by population size in ~e County end its
1989 median family Incoae was $55,678.

1. The City has bequn stenciling Its catch basins with ~he Heal
~he Bay design. Approximately 60 have been conplete~
there are plans to stencil the rest. Areas where people
to congregate have been targeted in ~he pilot

2. In addition to the County hotllne ~he City’s
quality    officer    investigates    report"-s    O~
dumping/discharge repo~ce~ to ~hat office.

Construction permits include re~uirenents for erosion �ont~l
and prevention of practices that would c.ar~ diS� an~ debris
onto public streets. However, o~her agencies o~lnance8 are
bein~ reviewed for possible revisions to City code.

4. Public education end outreach proqrm include public t~rks
newsletter, water bill £nser~ and Inforaatlon boo~h at
City’s envlron~ental and water �onser~atlon expo. A possible
technique for Info~Ing ~he public could be ~J1rough ~ovle
~heaters prevlews/leade~.

5. Catch basins are cleaned each year prior to the s~ar~ of !~he
rainy season (and as needed) and approxiaately 9 ~ons of
debris is r~aoved annually.

Approxiaately 90 roadside trash receptacles are provided bF
~he City and by Gannett Industries a~ problea
locations. They are e~ptied weekly.

?. 600 curb ailes of street are swept weekly. 200-300 tons of
debris are reaoved free ~he streets each aon~.h.

8. Z:proper disposal of litter, lawn cltppin~s, and pet feces has
been discouraged t~Lrough inforaation included in public
newsletter and water bill inserts. Several positions, in
addition tO Jlhe environmental quality officers have been given
power to cite violators.

9. Industrlal waste inspections are done on a complalnt basis
only.         Environmental    quallty    officers    issue
warnings/citations. There are plans to expand ~hls to a
annual inspection.



I0o Public Works newsletters and water bill insets have been used
to encourage ~he public to remove dir~ and debris from
sidewalks.

11.
approximately The City has21t re~clln~a pr~ra~ which has dlve~

of ~bish Erom landEills. Ya~
compos~ing workshop~ and promotion ~rough dls~rlbu~o8
flier~ and inserts In wa~er bills are pa~ oZ ~e pr~ram.

12. The C~ty pa~ict~tes In ~he Count~tde haza~us
managemen~ pr~ram and also maintains a lis~ oE recycler% foe

~nse~a ~n wa~er ~11s, pamphlets encouraq£nq water
conse~a~lon (i.e. don’~ hose down driveways and sidewalks,
don’~ leave hose ~nnin~ ~hile washLn~ car, don’t

14. Additional

A. ~e City has i~pl~en~ ~ sto~ v~er ~eten~£on ~sln
cleaning pr~:~.

Ale.s have ~en Ins~a11~ In sewer and s~o~ dra£n
systems designed ~o decrease ~he ~en~ial ot raw sewage
entering ~e s~o~ drain sys~, $~ has ~en in o~a~£~n

�o~t~ctton/excavation ~ts re~r£~ I~te clean~.

~whi~ has decreased ~e n~r oE sewer

~ired to have s~aglng areas to free v~Icles of

~e City hal develo~ water ~llutlon �ont~l
conse~ation el~en~s In ~e ~eneral plan. In e~e~

G. Control ot ~11u~an~ section add~ Eo p~11c wo~
contracts. This pr~r~ has ~en in o~ra~ion for a

~e Ci~y has a pr~r~ ~o r~uce surface appli~tlon
fe~ilizers vhi~ has ~en in o~ra~ion for 2 years.

I. For 2 years ~e City has re~r~ ~at ta~tng~ us~ on
v~icles when hauling ma~erial. This preven~ material
~ing blo~ or falling from ~c~ Eo s~ree~.

J. ~e i~Iga~ion systems on p~llc pro~y are tns~
re~ir~ wee~y ~o reduce vol~e of wa~er flowing in
This has ~en in o~ra~ion for 2 years.



The City restricts the use of leaf blowers by City staffK.
reduce the volu~e of yard waste and sediment entering the
stor~ drain. This has ~en in o~ra~ion for 2 yea~.

L. The City has evalua~ ~e use oE ~s~Icldes for
wi~ less ~oxic ~a~erials ~o r~uce ~e vol~ of ~oxl=

M. City us~ la~ ~owers are re~ir~ to have a collection syst~
to keep la~ �lipplngs from en~eri~ s~o~ drain

N. Ya~ vas~es from C£~y pro~y are �olle~ and

O. ~e City ~s in ~e pr~ess of ~ns~i~ sto~ drain l~nes
identify illegal �o~ections and dete~lne pl~ �o~ltion.

P. ~e City is ~dentifyl~ statlonl~ of all �onnections to
drain system. ~ built ~lts or disco~ect notices are
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STOR~ATF.R/URBA~ RUNOFF PROGRAHS

1. The catch basin s~enctltng pr~raa~ usin~ a ~s~oaLz~
vas s~ ~o ~C~-Of~ on Ouly 21~ 1994. Volunteers v~11

2. No p~a~s ~o encourage ~e ~e~ln~ ot ~11~al d~pl~ have
been

3, X~ ~s e~�~ed ~a~ a s~o~va~er o~Anance �onsoltda~inq all
authority ~o control sto~va~er ~all~y and drainage v~11
develo~d in ~e near tuture. Presently~ ~nof~ control
hand~.ed ~hou~h a fl~ �ontrol watercourse o~£nance~
fl~plain aanageaen~ ordinance, �ontrol ot water ~a1~ty~

bu~ld~n~ �~e

4. A p~lic ou~each p~aa ~o educate ~e p~ll= on ~e p~obl~
’ ot 8to~ate~ ~llut~on ha8 ~en knplemen~ed. Reakden~8

a18o encouraged ~o: d~s~se of ~ash p~o~ly~ recycle
no~ ~ov an~£~ £n ca~ bas£na. ~o~ hangers,
handouts, ~kl Insets and s~clal even~ displays have
us~.

5. ~ ~sLns a~ lns~�~ a~ually a~ �le~ ~as ne~

6. No r~dslde ~rash ~ceptacles are

X=pro~r dls~sal of litter, la~ �lAppAngs~ and ~t feces
enforced ~rou~h ~e Ven~ura County �~e.    Solid
Hanaqeaen~ distributes p~llc tnfo~a~lon on proof
The "Resource Efficient Ya~ Care" br~hure My Ven~ura
Solid Waste" Mana~en~ will ~ m~tfied to include
sto~a~er ~otf info~tion.

9. ~ ~ll~c~t disease control pr~r~ has ~en ln~t~at~
insect ~a sto~ dra~n sys~ea and identi~y sus~cted
sources.    ~esently none of ~e l~sted businesses (auto
related etc.) exist in ~e watershed area. They etll
£ns~ct~ ~t ~ey exist £n ~e future and controlled

10. A p~ltc outrea~ pr~ encourages restden~ to
d~s~se o~ trash~ �o=~st or re~cle ya~ easte~ and keep

ii. 15% ot ~bish Is ~ing dive~ froa landfills at ~is
Re.cling pr~r~ includes p~lic edu~tlon ~rough
newsletters, br~ures and
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12. Re~yclable household hazardous wastes are accepted twice par
month at a peraanent facility established by the City Of
Thousand Oaks which has a contract with the County.

13. Water conservation program includes encouraging efficient use
of water outdoors, low-water usinq plants, efficient
irrigation systeas to reduce runoff and use of spray nozzles
on garden hoses.

14. ADDZTZO~AL BMP’S

&. Ordinance Ho. 3539 Control o~ Water Ouality, Sol1 ~rosion, end
Sedimentation of New Agricultural Hillside Devslopasnts
established standards within new agricultural developaen~s tO
reduce environmental damage in critical erosion areas.

I

R0060418



SUMMARY
ITORMWATER/URBANRUNOFF PROGRAMS QUESTIONNAIRE

Cl~:y of Vernon: Phase Ill Co-Pernittee
Population (1994)| S0
Land Area: 5.01 sq.

Located 4.8 ~iles south of downtown Los Anqsles and incorp~rated
1905, Vernon is an overwhelmingly industrial City located An the
industrial core of the L.A. basin. The Los Angeles River runs
through this City, which has very large euployaent base. Over half
of the Jobs are in lanufacturing. Median falily income in 1989 was
$16,250.

1. A Heal the Bay stencil has been ordered and when received the
city will stencil approximately 340 catch basins. Los Angeles
County Public Works has been requested to stencil ~.he
basins it owns within the City boundaries.

The public is encouraged to rep~r~ any 11legal duapin~ to
Co:reunify Services Depa~ent. Inforaa~ion on the hotline
service was provided in the Vernon Journal quaz’~erly
newspaper.    Future messages on u~ility bills will also
encourage repor~lr~.

3. Vernon Municipal Code 21.19 (adopted 5/7/68) prohibits
discharge of any substance into the ground or catch basin.
Eduoa~ion has been provided by inspectors who investigate
acuEcea,

4. As par~ of ~he public education pro~ra~ the City has published
articles in the "Vernon Journal". The City also plans to
educate ~hrough the hi-monthly mayor breakfasts and utility
bill messages.

5. Catch basins are cleaned tetce a year, acre it necessary, by
a vac truck. Z~ is estimated that tons of debris have been
kept out of" ~he store drain system over ~he years due to the
cleaning pro~ran.

Receptacles are enpt~ed as often as needed, but at least once
each week. LLtter prone areas have been inspected and the
existing receptacles have been placed Ln these areas. City
streets are under daily surveillance to identify 1Liter prone
areas and additional receptacles will be placed as necessary.

?. 97 curb uiles of street are swept weekly.

8. Vernon Hunicipal Code 12.3 prohibits the iIproper disposal
litter and inposes a penal~y.    Vernon is a ¯ prinarily
industrial City and a great majority of properties have been
developed with zero landscaping.    Because of this, lawn
clippin~s and pet feces are nearly nonexistent.

9. Auto related businesses and gas stations are inspected every
o~.her year, businesses vi~h underground storage tankJ every
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year and restaurants 3 tines per year. Vernon Municipal Code
21.19 allows the inspections.

10. Public reporting of dir~, rubbish and debris accu~ulation is
encouraged. Businesses are encouraged to maintain their
frontages.

11. The recycling program has dlver~ed 51% of rubbish from
landEills. Pamphlets have been mailed to industries and
distributed during inspections to increase public awareness ot
the program. The City has a source reduction and recyclln~
alaaen~ plan to evaluate waste reduction and is considering
adoption of an ordinance to reduce the number at waste hauler~
to improve monitorin~.

12. Vernon residents, of which there ere less than 100, are gore
aware than most at the dangers o~ disposing at household
hazardous wastes.

13. The Ctt¥ has no va~er �onservation pr~wran but song public
education o~tor~e through newspaper articles and messages in
u~llity bills will be ~de. The City is primarily industrial
and has no~andatory landscape require~en~.
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11. ";’he Ct~:y recycling] pro~raa has diverted 22t
landfills. E~nsion of
~de~ay.

12. The City parachutes In
~anagemen~ pr~ra~ and
us~ oil recycling

13. A flyer to educate reslden~s a~u~
prepared. The C~y uses reclalaed
landsca~s wi~ drough~ ~oleran~ plan~s.
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SUMMARY
OSTORMWATER/URBAN RUNOFFPROGRAMSQUESTIONNAIRE

CITT OP ~rEST ~OVI~ T
Ci~v of W~st Covlna: Phase II Co-Per~it~ee
Population (1994) : 99,800
Land ~ea: 16.15 sq.

West Covina is located 20 miles east of the Los Angeles
Center, and has the 11~h lar~est populatlon oE all L.A. County            ,
cities. The San Bernardino Freeway passes through the northern
third of wast Covina for over 10 miles. Incorporated An 1923, it
has a small Job ~ase. West Covlna had ¯ Ndlan family Income of
$46,081 in 1989.

customized design. 131 catch basins have been stenciled

stencil visible to drivers as well as pedestrians.

2. A 24 hour phone number to repor~ eeerqenctee to the City Hall
operator also can be used Zor report;ln~ £11e~al dumping.

3. On 3une ?, 1994 an ordinanr~ to ¢ont:ol urban runoff was
adopted.

on ~e proble~ of sto~ater ~llutton In ~e ~a~rly
newsletter. The Cl~y also sugqes~s a P~ s~cial d~n~
~e off,ins of ~e NPD~ pr~r~.

5. Catch basins are �lean~ ~a~erly excep~ for "ho~
which are cleaned

~e City provides 80 ~dslde ~rash r~eptacles ~i~ a~
emptied weekly. ~ep~cles a~ plac~ in Iden~If~ p~bl~
areas,

896 ~rb atles a~ swept, %vice ~: :on~ in ~stden~ial ~l
and ~wice ~r week in cCm~ial areas.

~e City has an au~o~ ya~ vases p~:~ ~o
i=pro~r dis~sal. There are ~l~ies for iapro~:

9. ~ industrial vases tns~ton is lnclu4~ tn CtE~tde ~e
enforcemen~ ac~ivi~ies as is non-s~o~ va~er disease. Au~
rela~ed business a~ ~as s~a~ions are ins~ ~a~erly,
restaurants are ins~ct~ aon~ly. Vi~lators a~ :efe~
~e City presenter.

10. The City has a "Clean-Up Sa~u~ay" pr~r~ ~a~ enco~ages ~e
p~lic ~o remove ~bish and debris f~a ~eir ~reside~.

~

~.~
This pr~r~ vas in ef=e~ prior ~o RW~B re~ireaen~ a~ has
~ successful.

11. ~e City has a greenvas~e re~cli~ pr~r~
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12. The City par~:lclpates in the Countywide household hazardous
waste ~anagesent program.    Methods for ensuring proper
dis~sal include p~lic education" via newspa~r, clean-up

bill.

13. A volun~a~ water �onse~a~on pr~ra~
Insets are Inse~ed In mon~ly wa~er bill encoura~i~
conse~a~ion and conse~a~ion ki~s are
The Ci~y plans ~o Info~ ~e p~li¢ ~n
newspa~r and newsletter
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SUt,(I,~RY
STOIOJ~ATER/URB,,~J4 RUNOFF PROG~

City of Wes~ Holl~: Phase Z Co-~i~tee

Wes~ Holl~o~ ~s l~ated approximately I0 ~iles no~we~
do~to~ ~s ~geles. In 1994 i~ ranked 48~ in ~pula~£on
~geles County, and In ~e~s of person~ ~r s~are ~ile, West
HolI~ is one of the mos~ densely ~pulat~ co,unities
Califo~ia. The City’s land uses can ~ characterized by a
ot high density apa~men~s/condo=lni~s, en~e~ai~en~ and
rela~ed job base and ligh~ aanufac~uri~. In 1990 ~e
fa=ily income was $33,657.

, 1. ~e C~ty has s~enciled 350 catch basins w~ ~e Heal ~e
design. In �onjunction vi~h ~he s~encilinq ~e Cl~y
"Sto~ Water Awareness Week" to draw 8ttent£on to 8to~

A phone l~ne has ~en es~ablished for re~ln~ of 111~al
d~pinq. 24 hour ~r day eaerqen~ clean-up ~s
~houqh contract wt~ Consolidated Waste Ind~ries. 4
have ~en receive.

~ 3. ~e City adopt~ zonin~ o~lnance a~e~en~8 (O~. 334)
prohibi~ non-s~o~ wader/urban ~oft diseases wi~ou~ NPD~

~ ~i~. S~andard developaen~ ~I~ �o~i~tons have ~en
~ revis~ a~ re,ire plans for ~naqeaen~ of wa~er
} during cons~c~lon, and plac~en~ of d~ps~ers
~ cons~c~ion e~ipaen~.

~ 4. The p~lic awareness p~r~ for ~e City
distribution of d~r ha~er no,ices, Heal ~e ~
a~lcles In. newsletters, and S~o~ Wa~er Awareness Week.

5. Ca~ ~s~ are �lean~ a~ leas~ a~ually wi~ ~ose
es~cially si~Iti~n~ d~ris ac~ula~ion clean~ eve~
week. This ~ncludes s~o~ drain basi~ ~ by ~e Ci~y
~s ~eles whi~ have ~

6. Approxiaately 150 roadside t~ash recep~cles are plac~
co~ercial s~ree~s and ~des~rian areas Ci~Ide. ~ey
emp~i~ up ~o 5 ~i~es ~r week de~ndi~ on vo1~.

7. 93 ~rb ~iles of s~reet are swep~ wee~y. (S~et ~ San~
Moni~ Blvds. are swep~ 3 ~i~es ~r w~).

lab/garden and pe~ was~es, and leaf blowers.
enforcemen~ s~aff and p~lic wor~ ins~o~ have au~orl~y
to issue ci~io~.



9. City contracts wi~h L.A. County public works ~or industrial
waste permit inspection. Facilities (including auto body,
repair and par~s shops, gas stations, restaurants, car washes,
dry cleaners hotel and supermarkets} are inspected at least
once per year.

10. The City has an aggressive c~e enfo~celent p~o~ral to
encourage ~he publlc to keep~blsh and debris off aldewalk~
and alleys. The City has informed ~he public of ~he need to
clear debris, r~bish and dlrl; from sidewalks and alleys in
~e Neighborhood Watch newsletter and on a door-hang ~ag
distributed to residents.

11. The recycling program has dlver~ed 18% ot rubbish fro~            /-~
landfills. Z~ is expected ~hat star~irKj in fiscal year 94-95
increased levels of recyclinq will occur.    Com~ercial
proper~ies will also be included.

12. City code enforcement staff have been trained to issue
citations for violation o~ disposal regulations.

13. City has adopted water �onse~ation ordinances requiring low
flow fix"cures and drought tolerant landscapl~j on al1 new
devalopeent. An outreach pro~raa has been initiated to

water.

R0060426





R0060428



STORMWATER/URBAN RUNOFF PROGRAMS QUESTIONNAIRE

CITT OF ~r~ITTIER

City of Whittier:                        Phase III
Population (1994): 80,600
Land Area: 12.40 sq. ~.

Located alsos~ 15 miles sou~heae~ of down~own Los Angeles, Whittier
is Jus~ eas~ of ~he 605 Freeway. InCOrporated in 1898, ~he City is
~he 21st most populous City in ~he County wi~h a large Job base.
Services and re~ail trade account for over half of all employment.
Median family income was $44,224 in 1989.

l. The City has stenciled 55 of its catch basins so far wl~h the
Heal the Bay design and plans to stencil the others as well.
Volunteer groups did ~he

reporting ot illegal duapAnq bu~: suggested ~hat ¯ reward
system would encourage public

3 ¯ Two water conservation ordinances (one apparently ¯
modification of the first) have been adopted and the City
feels them have been effective An reducing pollutants
runoff.

4. No public education pr(xjrm have been Implemented.

S. The catch basins in the City ere shoveled out annually and the
City also responds to requests for �leanin~. This progran has
removed ¯ lot of debris tha~ would have entered ~he storm
drain systea.

6. Thirty roadside trash receptacles have been provided. They
ere emptied weekly unless in problem litter areas where
frequency of �ollec~ion has been increased.

7. 456 curb miles are swept on either ¯ weekly (residential and
industrial) or hi-weekly (�o~er¢lal) schedule.

8. City ordinances discourage the improper disposal of
lawn clippings, end pet waste. The City also intends to
promote these good housekeeping practices into 11~
pollutlon prevention publlc education pro~ra,a.

9. The Sani~atton District of Los ArK]ales County provides
industrial waste inspection program.    The scope of
industrial waste water inspection program includes all
industrial and commercial facilities that handle, store, and
dispose of significant materials.

10. The City has not Implemented a public education/outreach
program to encourage ~he public to re~ove dir~, rubbish, and
debris from sidewalks and alleys. However, these practices
are required by ordinance and enforced by code enforcement.



During FY 1994-95, the City plans to promote these ~ood ~’~
house~eeplng BMPs as par~ of its �o:prehenslve
water/runoff ~11u~ion prevention p~llc ~uca~io~ou~ea~
pr~r~,

g
ii. The City re~cli~ pr~ra~ includes ~en ~�lln~ cen~ers

where residents can drop off recyclables. Reslden~s are
encouraged ~o resole ~hrough~e City’s we11~evelo~d
education pr~ram (newsletter and newspa~r a~Icles,
door nelg~rho~ recycling education campaign, and
events}.    City also encourages co~erclal facilities
re~ire~eir refuse �ollec~ion companies ~o re~cle
oE waste pr~uc~s. C~y’s landfill diversion
approxi~tely

12. ~e City ~tclpa~es in ~e Colby’s hazaNous waste
aana~eaen~ pr~raa and also provides oil �ollection

13. R~stdents are encouraged ~o conse~e wa~er by no~ vashl~d~
stdeval~ or driveways.    The p~ltc Is tnfo~
s~laen~s ca~ ~o ~e drainage sys~ ~h a ha~ou~
sen~ vibrator bill.
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LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 23 ..................... 26.14
PARTIALLY IMPLEMENTED .................. 13 ..................... 14
PLANNED/PROPOSED ....................... 44 ..................... 50.00
NOT IMPLEMENTED ......................... 7 ...................... 7.95
NO CITY RES PeNs E/NOT APPLICABLE .......... 1 ..................... 1.14

TOTALS ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSE:

Anything that is thrown or dumped on an impervious surface or
directly into the catch basins will be washed down a gutter wi~h
the next rain, into a storm drain and the receiving water such as
streams, lake or the ocean. The objective of this BMP is to remind
the general public that any material that they place on the ground
in such s way that it will be washed into the storm drain system
will be deposited via stormwater, untreated, into the ocean.
catching signs, painted on paving adjacent tO storm drains or
posted nearby, should be frequent reminders to the public of
responsibility to keep pollutants ou~ of the storm dEaln System.

Short term BMP compliance requires stenciling of all high debris
collecting catch basins; ~he long term goal is to stencil all catch
basins.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATION|

This program is the �leares~ of all BMP’s to implement and measure-
-as a long-term goal, all storm drains are to have the same
developed by "Neal the Bay" and the City of Los Angeles or similar
stencil painted near each drain, visible to the public.

Storm drain stencillng is a reasonably inexpensive program, for
which many cities have used volunteer labor. Some ci~les have
contracted with the County or outside vendors to provide s~encilln~
of their catch basin.

Most Jurisdictions have either completed their stencilln~ program
or plan to have it completed shortly. While most use a stencil
design developed by "Heal the Bay", some have designed thelrown--
such as "Rain Water Only".    There is a potential for both
pedestrian and me,or vehicle passengers to view such signs, and
some cities have chosen to place the sign on the curb face so 1:ha~
i~ can be seen directly from the street. Standard pain~ seems
be wearing off rather quickly.



"BMP I: STENCIL CATCH 8ASIN~--Page 2

Very few cities have chosen not to participate at all In ~hls BMP.
Of those few cities thaU show no indication of par1:icipating in
this program, cited as reasons are cos~, lack of stencil
durability, ineffectiveness and ~he opinion T~hat ~he s~encils are
a form of graffiti.

EFFECTXVENESS:

This is a public education program with indirect program
effectiveness. While no measure o~ pollu~ion reduction can be
directly a~ribu~ed ~o ~his program, several co-permi~ees have
sra~ed i~s value as a public outreach ~echnlq~Is. The program is
relatively inexpensive, al~hough the stencils are likely to fade
quickly and need repain~Ing.

SUGGESTED MODIFICATIONSI

This BMP is labor intensive; several Jurisdictions recommended
using a hlghquallty, water resistant paint to prolong the readable
llfe of the s~enc!llng. Some Jurlsdlc~ions are using a horizontal-
forma~ s~encil ~ha~ can be applied ~0 ~he curb face; ~he s~en¢~l
could be read by passing motorists.

EVALUATION| ~*’~

While ~his BMP has b~en or vLll soon I~ completed by ¯ large n
majority of ~urisdic~ons, It ~s not an actlve-~nvolvenen~ t~ot

Upr~raa wi~ dlrec~ly measurable resul~s; its level of
effectiveness ~m un~o~.                                                       ~
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LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 55 ..................... 62.50
PARTIALLY IMPLEMENTED .................. II ..................... 12 ¯ 50
PLANNED/PROPOSED ....................... ii ..................... 12.50
NOT IMPLEMENTED ........................ i0 ..................... 11.36
NO CITY RESPONSE/NOT APPLICABLE .......... 1 .....................

TOTALG ................................. 88 .................... I00.00

BMP DESCRIPTION AND PURPOSE:

Individuals may be unaware, or unconcerned, that ille~al dumping or
discharges into the storm drain system is a serious problem. The
purpose of this BMP is to encourage the public ~o repor~ instances
of illegal dumping, to allow for clean up and, if possible,
identification of the violator.    Establishment of reporting
hotllnes, along with promotion of these phone numbers should cut
down on ~he incidence of illegal dumping.

Short ter~ minimum compliance is simply the establishment of ¯
countywide hotline which has already been done, plus development of
programs to promote i~. The long ~erm goal is to incorporate ~J1e
hotline as part of ¯ comprehensive public outreach and education

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATIONt

The majority of ~urisdictions provide at least some information to
~he public on the availability of~he County hotline number for~he
reporting of illegal discharges/dumping.     Few jurisdictions
indicated that they had established a separate phone number
exclusively for such reporting, though many st¯red,hat their fire,
police, or public works departments could beused to make ¯ report.
some of the larger jurisdictions, however, have established ~he~r
own hotlines and have extensive public outreach programs. A few
~urisdictions send follow-up letters to violators. One small city
provides a cash award for ~he repor~ing of violators.

Publicity has taken several forms; many cities--especially
smaller jurisdictions--use ~heir newsletters to inform ~he public
of the County hotline and any city reporting services. Other
popular me~hods of disseminating information include: local
newspaper articles, distribution of brochures to residents and
businesses, cable television public service announcements, and in
a few cases, community meetings and educational programs in local
schools.



"BMP 2: PUeLTC RE~QRTING PROGR~S--Page 2

EFFECTIVENESS:

In general, relatively few reportlngs have been received. In some
instances this is due ~o ~he newness of the city programs and ~he
lack of a ~racking system. Obviously, larger jurisdictions have
received a grea~er number of reports. The city with the anonymous
cash award program has received a relatively large number of
reports.

SUGGESTED MODIFICATIONS:

Several suggestions were made by various agencies on Increaslngthe
effectiveness of ~his measure. To increase awareness of ~he need
for public reporting, handouts could be given a~ ~he County Fair,
~he public could be informed of the HPDES goals and what they can
do ~o achieve them, a reporting system through local schools could
be established and a "WE TIP" �ompensation system could be

The reporting hotline is an easy to establish measure tha~,
effective, could have a significant impact on the amoun~ o~                  _
materials Allegall¥ dumped. However, based on ~he few
so far, this BMP il not ye~ very useful. The publlci~y
~his program does not appear to ~ ex~ensively

q

R0060435



~MP ~ ADOI~I" RUNOFF CONTRO~ ORDINANCE

LL~L OF IMPLEMENTATION NUMBER OF JURISDICTIONS     PERCENTAGE

FULLY IMPLEMENTED .......... ............ 44 ........... .... ...... 50.00
PARTIAllY IMPLEMENTED .................. 12 ..................... 13.64
PLAnNED/PROPOSED ....................... 21 ..................... 23.86
NOT IMPLEMENTED ........................ I0 ..................... 11.36
NO CITY RESPONSE/NOT APPLICABLE .......... 1 ..................... I. 14

TOTALS ................................. 88 .................... I00.00

BMP DESCRIPTION AND PURPOSE:

Surface runoff from construction sites and urbanized areas carrles
sediments, waste materials and/or other contaminants ~o the
drainage system.    To mitigate this problem, ordinances and
or/policles ~or both new and existing developments must be adopted
which will resul~ in ~e reduction of pollutants found in urban
runoff.
Shor~,termmtnimum compliance �onstltutes~he identification and/or
the modification of existing codes or policies to achieve reduction
of pollutan~s in urban runoff. The long te~ goal is to develop
new    ordinances    and/or    policies    as needed,    enforce
ordinances/policies and prosecute vlolators.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATION1

Half of the permitteee have adopted or modified �o~es/poliotee to
improve runoff quality. Components of these ordinances include
erosion controls, industrial runoff controls, prohibitions on
excessive irrigation, dust control, inspections of illegal
discharges, enforcement and penalties.

Approximately 20% of the permittees ere ~n the process of
developing ordinances to control urban runoff. Some have indicated
that the Model Runoff Control Ordinance developed by a consorl:lu~
of permittees ~/11 be used and tailored to the needs of the
individual jurisdiction.

Ten Jurisdictions have not ~mplementednor indicated any intention
to initiate work on an ordinance.

EFFECTSVENF~S~

Most cities indicate ~at the ordinances riley have adopted provide
~he legal authority to regulate illegal actions and prosecute
violators.    These ordinances are also effective in reducirK~
runoff/erosion--especially in hillside areas.    Others feel that
educating the public and, in many oases, the applicant should be
~e emphasis; ~his has not been done. ,~    i,:.~.,~
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~MP 3: ADOPT RUNO?? CONTROL ORDT~A~CE--Page 2

Finally, some respondents cannot determine effectiveness because no
comparative da~a ks available~ also, i~ is uoo premature ~o
make such judgments.

SUGGESTED MODIFICATIONS:

A few cities presented ideas intended to improve effectiveness°
These include the development of a sto~mwater ordinance
con.ollda~ing all legal authority ~o control s~o~wa~er~ali~y and
drainage, erosion controls to cover all building site~ and ~e
improvemen~ of enforcement.

EVA~ATZON~

While ~his NP has been A~plemented by SOt of ~he pedigrees,
ordinance provisions see: ~o be dAfferen~ from cAlM ~o �~y, and
~herefore no~ all aspects of urban ~noft are addressed ~n ~e
leqisla~Aon. As wi~h any o~er ordinance, entorcemen~ As ~he key
elesen~ in ensuring effective implementation.
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BMP 4: DEVELOP PUBLIC EDUCHTION HND OUTREACH PROGRA~    *

LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS     PERCENTAGE

FULLY IMPLEMENTED ...................... 36 ..................... 40.91
PARTIALLY IMPLEMENTED .................. 16 ..................... 18.18
PLANNED/PROPOSED ....................... 27 ..................... 30.68
NOT IMPLEMENTED ......................... 8 ...................... %.09
NO CITY RESPONSE/NOT APPLICABLE .......... 1 ..................... I. 13

TOTAI.~ ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSE:

The public, for the mos~ par~, is unaware that anything that enters
the s~orm drain system goes un~rea~ed, directly into the ocean.° A
public outreach campaign would help educate ~he public about the
function of ~he s~orm drain system and how residents can reduce
non-poin~ pollution at its source.

Shoz~term~inimum compliance includes ar1~lcles in city newsletters
to inform the general public, while the long term goal is to
es~ablish a comprehensive public outreach and education program.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATIONi

Two OUt of five respondents have fully implemented this B/(P.
Numerous methods are used to Inform the public on ways to help keep
the storm drain system free of pollutants. These include:

Mailers, flyers, brochures, pamphlets, h~ndouts, city
newsletters, door hangers, u~ility bill lnserl;s and
information packets to downtown businesses.

Radio and newspaper advertisements, press releases, movie
~heater previews, cable television announcements, and videos.

City sponsored events and expos, school programs, block watch
meetings, and stormwater awareness week.

Neighborhood Gutter Patrol proqraas.

Billboards, s~reet banners, signs on beach receptacles, bus
shelter posters and library displays.

Appointment of public outreach coordinator.

Approximately one third of the respondents indicated that a public
outreach program is being planned/proposed during ~he curren~
Fiscal Year. Ten percent o£ ~he permittees have no~, nor indicated
that ~hey will, implement ~his BMP.



EFFE~Z~S~
0

Outreach and education regarding sto~wa~er pollution is a
continuous process. Mos~ ci~ies are unable ~o quantify ~he success T
of ~he public ouUreach program; effectiveness ~s difficu1~ ~o gauge
and ~here is insufflcien~ da~a. A few ci~les believe ~ha~ p~llc
outreach Is effective ~ecause i~ raises awareness of ~e issue and
expec~ ~ha~ ~e public will respond well.

SUGGESTED MODIFICATIONS:

Suggested modifications and addltlons %o BMP No. 4 include more ot
a coordinated countywlde message, the comblnatlon of educational
Intormatlon on discharges with water conservation, especially at
school presentations, bilingual educational materlals and surveys
to determine effectiveness.

EVALUATION;

public outreach proqram. An initial program consists o£ articles
in the city newsletter end one or more brochures or pamphlets
available at City Hall and/or other public places. If established
by all per~lttees, ~his relatively Inexpensive program could
provide measurable results.

¯
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BMP 5: CLEAN CATCH BASINS REGULARLY

LEVEL OF IMPLEMENTATION NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 79 ..................... 89.77
PARTIALLY IMPLEMENTED ................... ? ...................... 7.95
PLANNED/PROPOSED ........................ 1 ...................... 1.14
NOT IMPLEMENTED ......................... 0 ...................... 0.00
NO CITY RESPONSE/NOT APPLICABLE .......... ~ ..................... I. 14

TOTAL ................................. 88 .................... 200.00

BMP DESCRIPTION AND P~RPOSE:

Dirt and debris that accumulate in catch basins is flushed dewnthe
storm drain system dlrectly into the ocean. Regular cleanlm~ of
catch basins removes the debris, preventing it from reachln~ ~e
ocean. The most effective time to perform the cleaning is ~ust
before the heavy rainy season begins in the fall.

Shor~termcompliance is to make sure that catch basins are cleaned
at least yearly; long term re(lnements includes evaluatln~ the
effectiveness of the cleaning program and making appropriate
changes.

ELEMENTS AND HIGHLIGHTS OF IMPLE~ENTATION~                                                                                                               .

Nearly all Jurisdictions have implemented at least annual cleaning ~-~     ¯ ....
of their catch basins. Those who do not clean ~heir catch basins
on a regular schedule clean them "as needed", either in response~o
requests or when ~he amount of debris reaches a certain level.
Less ~han yearly cleaning is generally due Eo budget constraint.

EFFECTIVENESS:

Overwhelmingly. cities feel 1:hat ~hie proqram is effect:Ave.
Estimates on,he amount of debris removed from catch basins--which
is prevented frombeing conveyed ~o the ocean--range up to 80 Eona
per year. Ci~ies wiSh more frequent stree~ sweeping find~ha~ leas
debris accumulates in catch basins.                                              ~

SUGGESTED MODIFICATIONS:

No specific suggestions are offered for modifications to ~his BMP.
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BMP 5~ CLEAN CATCH BASINS REGULARLY-- Page 2

EVALUATION ~

An at least annual catch basin cleanln~ progra~ has been
Implemented by the majority ot jurisdictions; most of ~hem have
stated that they find the program effective. Although only a Zew
cities actually estimated total debris removed, it appears ~ha~ ~he
amount is substantial. A few cities indicated 1~hat they were
developing a monitoring system.
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LEVEL OF IMPLEMENTATION    NUMBER OF JURISDICTIONS     PERCENTAGE

FULLY IMPLEMENTED ...................... 61 ..................... 69.32
PARTIALLY IMPLEMENTED .................. 16 ..................... 18.18
PLANNED/PROPOSED ........................ 2 ...................... 2.27
NOT IMPLEMENTED ......................... 3 ...................... 3.41
NO CITY RESPONSE/NOTAPPLICABLE .......... 6 ..................... 6.82

TOTALS ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSE:

The more convenient it is to properly dispose of litter, the less
trash there will be that is tossed on the ground to end up in the
storm drain system. The convenient placement of trash receptacles
encourages proper waste disposal.     To be most effective,
receptacles should be emptied often enough to prevent overflowing.
This BMP encourages the placement and use of public trash
receptacles, and includes program evaluation to determine if more
frequent emptying or placement of additional receptacles ere
needed.

The BMP short term goal As to monitor litter prone areas and
evaluate the need for additional receptacles and/or more frequent
emptying of existing receptacles. The long term goal is to provide
adequate trash receptacles and emptying program throughout the
jurisdiction.

ELEMENTS AND HIGHLIGHTS OF XMPLEMENTATION~

Most Jurisdictions provide and maintain trash receptacles in major
�ommercial areas, parks, at bus stops and other places of public
gathering. Most programs provide for emptying of receptacles at
least weekly; some are emptied as often as twice per day. A few
smaller cities--especlally ~hose ~hat are predomlnantly
residential--do not have public receptacles, but do genera11¥
provide for street clean-up.

"Overflow" problems may be encountered on weekends and for special
events; for special events most jurisdictions either provide
additional temporary receptacles or empty the existing ones on ¯
more frequent basis.       Where another jurisdiction has
responsibility--such as Caltrans along State highways, t2%at agency
provides the service where needed. A relatively minor problem may
arise in areas where scavengers tend to scatter trash. Bus stops
were occasionally mentioned as areas prone to l£tterln~.

Equally effective to public receptacles are those provided and
emptied privately by selected commercial uses such as drive-t21rough
fast food restaurants or shopping centers. Some jurisdictlon~
require the placement and maintenance of receptacles as part ot
their commercial permit approvals.



EFFECTIVENESS:
O

This BHP Is at least par~ially implemented by over 80% of all
jurisdictions. There was no mention of debris problems arising in ~
areas due ~o lack of publ~c ~rash receptacles, issuing ~a~
wi~hou~ convenien~ receptacles ~ha~ much oZ ~e ~rash =olle=~e~
would wind up on ~he ground, this BMP Is clearly a cos~-efflclen~
way of keeping debris ou~ of the s~o~ drain system.

SUGGESTED MODIFICATIONS~

A recommended modification is to provide recycling containers
adjacent to receptacles used for general, non-recyclable trash.
While most jurisdictions use city staff to empty the receptacles,
it may be more cost effective to have the city’s refuse plck-up
service empty the receptacles on their regular routes; ~f adjacent
cities use the same refuse service, a coordinated program �ould be
even more cost-effectlve.

EVALUATIONt

This BMP is well received, implemented and effective in keepln~
large quantities of debris out of the stor~ drain
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- VBMP 7: ~NCREASED STR£ET SWEEPING

LEVEL OF IMPLEMENTATION NUMBER OF JURISDICTIONS PERCENTAGE ~ O
FULLY’ IMPLEMENTED ...................... 84 ..................... 95.45 T
PARTIALLY IMPLEMENTED ................... 1 ...................... 1.14 LPLANNED/PROPOSED ........................ 0 ...................... 0.00
NOT IMPLEMENTED ......................... 1 ...................... 1.14
NO CITY RES PONS E/NOT APPLICABLE .......... 2 ..................... 2.27

TOTALS ................................. 88 .................... I00.00

BMP DESCRIPTION AND PURPOSE:

Dir~ and debris accumulate in the streets and gutters and, if not
removed, eventually enter the storm drain system. Regular street
sweeping helps reduce the amount of such dirt and debris from
entering the system.

The short range, minimum compliance objective of this BMP As to
sweep all streets within the jurisdiction at least once per month,
monitored for maximum effectiveness and practicality. The lon~
term goal is to increase sweeping, if warranted.

ELEMENTS AND HIGHLIGHTS OF XMPLEMENTATXOH|

This BMP has one of the hi~Thest percentages of full Implementation.
Cities that have not implemented at least monthly sweeping are
rural communities with privately maintained streets, generelly
without curbs and gutters. Both broom and vacuum sweepers are

Uused, though broom sweepers are more prevalent. Commercial streets
are generally swept more frequently--in several Jurisdictions even
daily--than either residential or industrial streets. A few
jurisdictions indicated ~hat in areas that experience frequent
dumping or excessive litter, sweeping frequency has been increased.

EFFECTIVENESS:

This is a hlghly effective program for removing debris which would
o~herwise eventually end up in the drainage system. A number of
cities mentioned ~hat ~heir street sweeping program is
because it promotes ~he image of a "clean" city. A few cities are
planning an analysis and monitoring program to determine pro~ra~
effectiveness.

SUGGESTED MODIFICATIONS:

No specific modiflcat~ons were offered for enhancing ~his program.

R0060444



~P ?: ~REASED S~REE~ ~EEP~G--Page 2

EVALUATION:
O

This program ks effective and prevents a substantial amount oE
~ebris from entering the drainage system. The majority of cities T
have long-established sweeping programs~ only a few have increased
the frequency of sweeping in response to RWQCB requiremen~eo

5
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BNP 8: DZSCOURAGE Z~PROPER DZS.~$A~ O~
LAWN CLIPPIt~GS AND PET FECES

LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS PERCENTAGE

PLANNED/PROPOSED ........................ 9 ..................... 10.23
NOT IMPLEMENTED ......................... 9 ...... 0 ........ o ..... 10.23
NO CITY RESPONSE/NOT APPLICABLE .......... 1 ..................... 1.14

TOTALS ................................. 88 .................... I00.00

BMP DESCRIPTION AND PURPOSEx

The public is generally unaware that anything dlscha~ed into
storm drain system goes untreated directly into the ocean. In
order ~o raise public awareness and to achieve implementation and
enforcement of current regulations of dlsposal practices, the
public needs to become acquainted with ~he problems associated
illegal dumping.

Short term minimum compliance consists of artlclos in
newsletters informing the public of the problem of llZegsl
discharges. The long term goal is to establish a comprehensive
public outreach and education program.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATIONX

Most respondents indicate that they discourage the improper
disposal of litter, lawn clippings and pet feces through City
codes. In several Jurisdictions the Count¥#s codes covering ~his
subject have been adopted by reference. These codes include
penalties for non-compliance.

A few respondents--one out of five--have also implemented a public
outreach error1: in conjunction wi~h municipal code requirements.
The typical public outreach includes brochures in utility bills,
articles in City newsletters, cable television, handouts and
highway signs.

Almost half of the permittees have partially implemented this DMP.
10% indicated plans to Implement ~he program in the near future,
while another 10% did not indicate any plans for Imp1ementa~ion.

EFFECTIVENESS:

It appears that the legal authority, Including penaltles, to
discourage improper disposals has been established within most
jurisdictions.    However, public education and outreach is an
important element of this measure and therefore, should be
established concurrently; in this respect most permlttees have
faltered. There is no direc~ measure of debris collec~ed as a BMP

R0060446



DISCOURAGE ~MP~OPER D~SPOSAL OF L~TT£R.
LA~ CLIPPINGS AND PET FECES--Page 2

’result o~ this indirect, public education/awareness pr~ram. Its
impact o~erlaps with other pr~rams such as recycling and roadside
trash receptacles.

~iI Implementation of this ~P seems to ~ relatlvel~ Ine~enslv~.
The educational value and public awareness could have ve~
resul is,

SUGGESTED MODIFICATIONS:

Suggested new programs and modifications to existing ones include:
- "Adopt a Street Program" to discourage improper litter disposal.
- Recycling programs which will render easier compliance with

program.
- "No Dumping" Highway signs.
- Separate collection of green waate,

EVALUATION ~

This BMP is relatively inexpensive to implement through ordinance
adoption and public education and outreach. Heve~heless, only a
small percentage at permittees have taken steps to implement the
aMP fully.
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BMP 9: INSPECT AUTOMOBILE USES AND RESTAURAHTS

LEVEL OF IMPLEMENTATION NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 45 ..................... 51.14
PARTIALLY IMPLEMENTED .................. 21 ..................... 23.86
PLANNED/PROPOSED ....................... 14 ..................... 15.91
NOT IMPLEME~FrED ......................... 3 ...................... 3.41
NO CITY RES PONSE/NOT APPLICABLE .......... S ..................... 5.68

TOTALS ................................. 88 .................... I00.00

BMP DESCRIPTION AND PURPOSE:

Auto parts, stores repair and bo~y shops, gasoline stations,
restaurants generate waste materials that require proper disposal--
a cost factor to the operation. Such facillties are generally
inspected for their overall operations. Part Of that inspection
program should focus on the prevention of discharges of chemicals
or other toxic materials or debris into the storm drain system.
Inspection and enforcement require enactment of implementin~
ordinances.

Sho~ te~mminlmum compliance with this BMP includes incorporation
of inspection of facilities for storm water concerns into existing
industrial waste inspection programs. The long term goal is to
develop a regular inspection program for industrial and
facilities, and to prosecute violators.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATION~

While this BMP can be dlrectly effective in preventing ille~al or
accidental discharges from industrial and related uses into
storm drain system, less than half of all jurisdictions have fully
implemented this program by conducting regular inspections.
Several others, however, have partially implemented ~he program by
inspecting on an "as needed" or "complalnt" basis. Many of the
cities have adopted the County’s regulatlng ordinances. The
majority of the.implementing cities contract vi~h ~he County to
administer the inspection program.

Of~hose Jurlsdlctions~hat do not have an inspection program, so~e
cite ~he costs involved, while others are basically residential
cities and have no need for such a program.

EFFECTIVENESS:

In those Jurisdictions with inspection programs, the mere knowledge
that inspections will occur on a regular basis is a significant
deterrent to would-be polluters--especially if the implementing
ordinances incorporate violation penalties. This program provides
direct interception in the process of illegal pollutant discharge.
Fort hose jurisdictions that provided data, typically about 10% of
the inspections detected non-compliance conditions.
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B/~ 9: INSPECT AUTOMOBYLE USES AND RESTAUI~,NTS--Page 2

SUGGESTED MODIFICATIONS:

Cost efficlencies are possible when a single inspection is able
consider mul~iple impao~ areas; potential polluUion to ~he stor~
drain system should be directly considered when inspecting for
industrial-type use operations. Smaller ci~ies, especlally, will
likely tind ~ha~ it is more �os~ effective ~o contrac~ wi~h the
County or a private agency for this service, ra~her than hire
full time specialist.

EVALUATION:

Thls program that has the potential to directly Intervene In the
discharge of ~oxlcs Into the s~orm drain system is only psr~all¥
implemented. The implemen~atlon tha~ is occurring is prevent~n~
such produc~s as gasoline~ lubr£can~s, motor oil and used �ooki~
o11 from polluting the ocean.
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LEVEL OF IMPLEMENTATION NUMBER OF JURISDICTIONS PERCENTAGE ~-" 0

FULLY IMPLEMENTED .... ~, ................ 20 ..................... 22.73 T
PARTIALLY IMPLEMENTED~, ................ 31 ..................... 35.23
PLANNED/PROPOSED ..... ~ ................ 17 ..................... 19.32
NOT IMPLEMENTED ...... ,, ................ 17 ..................... 19.32
NO CITY RESPONSE/NOTAP~LICABLE .......... 3 .................. ~..4.$5

TOTALS .............. .~,, ............... 88 .................... i00.00

~MP DESCRIPTION AND F~IRPOSE: 1

Dir~, rubbish and debris left on sidewalks and alleys are washed
into the street and lf~to the storm drain system. An outreach and
education program an to how the public can reduce non-polnt
pollutlon at its sour~;s should be established.

Shor~ term minimum compliance consists oE articles in city
newsletters to Infor~ the general public about this problem
encourage ~ne removal ot diS�, rubbish and debris from sidewalks
and alleys. A long t~rm goal for this BMP is the establlshment of
a comprehensive publi~ outreach and education prograno

Approximately 23t of ~he respondents have ~ully Implemented
BMP bF dissemina~in~ intonation ~o ~he publtc re~a~dtn~
removal of debris, a~d l~er from sldewalks and alleys. ~o~e~

U23% Of ~e res~ndent% did not indicate city implementation
for ~is ~.

Pedigree responses tPr p~llc education and outreach Include
use of brochures, ne~Sle~¢ers, doo~ hangers, wa~er bill
cable ~elevision, and ~o~ line tot reposing debris accumula¢ion
improper dis~sal. B~me Jurisdictions promoce and �onduce "Clean
Up Days", "Clea~Up 8~u~ays, annual or hi-annual clean-ups. In
some case volunteers, such aB s~uden~s or residents clean
and debris from s~dew~Lkl and alleys.

Ordinances are In pla~¯ In some ci~les, and ~nalties includ~ ~o
re~ire o~ers ~o ma1~uain areas adjacen~ ~o ~heir prope~iel. A
few responses no~ed ~he fre~ency of alley cleaning oE
vacu~ing of probl~ gldewalk areas.

EFFECTIVENESS:

Public education and outreach is the primary objective
of the permittees have implemented this          ~.---~Twenty-three percent

relati"ely inexpensiv@ public education/outreach-oriented program.
As some of t-he respondents indicated, the effectivenessof public
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BMP 10: ENCOUP.AGE ~EM.,OVAL OF D~RT. RU~BTSH AND DEBRIS PROM
SIDEWALKS AND ALLEY--Page 2

0
education/outreach is difficult to measure.    However, it is
generally agreed that raising public awareness Is beneficlal In the
long range.

SUGGESTED MODIFICATIONS ~

No specific or significant modifications have been offered for ~his
BMP. 1

EVALUATION =

Thla BMP la relatively inexpensive to implement through public           D
education and outreach. Since only a little over a flZth of the
respondents have fully implemented educatlon/outreach, an average
rating is warranted.
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~MP ~l: RE~Y~LIN~ PRO~

LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 64 ..................... 72.73
PARTIALLY IMPLEMENTED .................. 12 ..................... 13.64
PLANNED/PROPOSED ........................ 7 ...................... 7 . 95
NOT IMPLEMENTED ......................... 3 ...................... 3.41
NO CITY RES PONS E/NOT APPLICABLE .......... 2 ..................... 2.27

TOTALS ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSE:

Material which is improperly disposed of may eventually enter the
storm’ drain sysuem. Encouraging citizens to recycle dlsca~ed
products not only saves natural resources but also helps reduce the
amount of material entering the drainage system. Recycling can
also increase overall environmental awareness. Frequen~ly recycled
products include glass, plastic, aluminum and tin and newspapers
and paper products. An increasing number of Jurisdictions ere
providing for recycling of used motor oil and green waste.

Shor~ term minimum compliance requires each permittee to have an
active recycling program, which includes public education. The
long term goal incorporates a comprehensive public outreach an~
educa~ion program.

ELEMENTS AND MZGHLIGHTS OF IMPLEMENTATIONS

Most Jurisdictions have implemented recycling prograR ot some sor~,
curbside pick-up is usually, although not always, provided. In
general, ci~ies have established recycling programs in response to
the requirements of AB939 and not exclusively in response to storm
water/urban runoff concerns.

Outreach to publlclze recycling is usually a par~ ot ~he program;
newsletter and newspaper articles, cable TV notices, brochures,
handouts, school presentations and press releases are common
methods. Estimates of ~he amount of rubbish being diver1:ed fro~
landfills range from 3% to 51%.    Unique ideas to encourage
recycling include refuse rate structure changes to make recycling
cost-effective to residents; a recycler-of-the- month promotion,
wi~h one year free ~rash collection to ~he wanner, is ano~ller
incentive.

EFFECTIVENESS:

In most jurisdictions ~his program appears to be effective as a
waste reduction measure. Though exact measurements were not given,
most jurisdictions estimated at least a 10% reduction in materials
being sent ~o landfi11~. This program will be more effective An
~he future as ci~ies are required by AB939 to reduce landfill



-BMP II: RECYCLTNG PROGRAM--Page 2

wastes even further. While landfill wastes are definitely reduced,
the amount of material prevented from reaching the storm drain
system due to this program has not been

SUGGESTED MODIFICATIONS:

Some Jurisdictions feel that the addition of commerclal/industrlal
recycling, composting programs and used oil drop off facilities am
potential modifications which would increase the effectiveness of
~he recycling program.     A ~ew ci~les Indicated tha~ the
modifications will soon be underway.

EVALUATIONt

This program is highly effective An reducing the amount
materlals currently being sent to landfills and will be even nora
effective in the future. However, i~ is not possible, Or iS
least very dlfflcult, tO quantify the degree to which this program
prevents recyclable materials from entering the storm draln system°
The effectiveness of this measure as a BMP is debatable°
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~OUEEHOL~ ~AZAR~V$ WAST~

LEVEL OF IMPLEMENTATION     NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 86 ..................... 97.73
PARTIALLY IMPLEMENTED ................... 0 ...................... 0

NO CITY RESPONSE/NOT APPLICABLE .......... 2 ..................... 2.27

TOTALS ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSE:

Improper disposal of household hazardous waste materials such as
paint-related products, motor oil, car batteries, pesticides and
detergents results in pollution of storm drain water. The problem
is both one of public education and the provision ot proper
disposal alternatives. This BMP Is intended to ensure that proper
disposal facilities are available to the public and that an
outreach program be established to inform the public of the hsrm
caused by improper disposal and of the availability oZ collection
facilities.

Shor~ term minimum compliance Is to either establish s household
hazardous waste roundup program or to par~icipate in a regional
program. The long term goal would add t~le establishment of a
comprehensive public outreach and education program.

ELEMENTS AND HIGHLIGHTS OF IMPLEMENTATZONI

Collection and disposal of hazardous wastes Is a costly operation.
The need for a convenient, cost efficient disposal program is not
confined to city boundaries. In a �ooperative effort, the County
ot Los Angeles sponsors hazardous waste "roundups" throughout
County for all residents, while ~he cities provide suppor~ by
encouraging their residents to use ~hese facilltles. Nearly all
cities participate by publicizing the program, wi~h a few cities--
generally the larger ones--holding "roundups" of their own.

In addition to the general collection of hazardous wastes, so~e
jurisdictions provide for collection of used motor oil ~hrough
agreements with auto par~s stores and other private oll vendors.

Publiclty for �ollectlon programs is often carried on local cable
TV channels. Flyers in utility bills, posters and notices at
point-of-sale are frequently-used public education techniques.

EFFECTIVENESS:

There are few options to the proper d~sposal of hazardous         ~
(generally liquid) wastes: a) dump into~he sani~arysewer system, ~I.-~°-~°            ~
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BMP 12= MOTIVATE RESIDENTS TO PROPERLY DISPOSE OF HOUSEHOLD
HAZARDOUS WASTE--Page 2

where it must then be processed at municipal treatment plants; b)
discard in household trash, which ks then placed in landfills where
it may eventually contaminate groundwater or c) dump on the ground Twhere it then may filter to, and contaminate, local groundwater or
be washed into the storm drain system. The material collected at
any of the facilities, then, would have otherwise contaminated
groundwater or ocean water, or have been expensive to remove from
liquid sewage.    The "roundups"--the largest being Los Angeles
County and City of Los Angeles--have collected large amounts of
hazardous wastes from throughout the entire County. Publicity
creating the impression that the roundups are "special
oppor~unlties" most likely helps to increase participation.

SUGGESTED MODIFICATIONS 1

There are few suggestions for modifying this very effective BMP.
Collection facilities are generally available, and there is
extensive publicity about the need to properly dispose of hazaFdous
wastes. Commercial TV could reach a greater audience, but at ¯
much higher cost than the free services of cable channels. Since
most people would avall themselves of collection facilities only
infrequently, it would be helpful if disposal locations could ~e
standardized throughout the County (all public facilities Of ¯
certain type or all private auto parts dealers, for example) so
that there would be no need for someone to have to call to

EVALUATION ~ U
This BHP has widespread community support: and is very effective in
collecting household hazardous wastes. Even more �ould be done to
publlclze �ollec~ion programs.                                                 ,
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"BMP 13:      ENCOURAGE WATER CONSERVATION

LEVEL OF IMPLEME~ATION NUMBER OF JURISDICTIONS PERCENTAGE

FULLY IMPLEMENTED ...................... 33 ..................... 37.50
PARTIALLY IMPLEMENTED .................. 35 ..................... 39.77
PLANNED/PROPOSED ....................... 11 ..................... 12.50
NOT IMPLEMENTED ......................... ? ...................... 7.95
NO CITYRESPONSE/NOTAPPLICABLE ..........2 ..................... 2.27

TOTALS ................................. 88 .................... 100.00

BMP DESCRIPTION AND PURPOSEI

Runoff from over-waterlng, washing sidewalks and cars, etc. carries
sediments, waste materials and contaminants to the drainage system.
Encouraging the proper use and conservation of outdoor water will
prevent excessive runoff and the resultant negative impacts Oh
itch. water quality.

Short term minimum compliance includes the publication of articles
in city newsletters for the general public. The long term
would incorporate the establishment of a comprehensive
outreach and education program.

ELEMENTS AND HIGHLIGHTS OF ZMPLEMENTATIOMI

Several cities have adopted ordinances to prevent excessive .so
water--especially under drought conditions. While some of these
regulations do prohibit washing sldewalks and cars,.as well as
restrictions on landscape watering, in general they are enforced
only during droughts as a way to reduce water consumption. Some
jurisdictions have restrictions on landscape watering of
maintained properties, requirements for ~he installation of low
flow equipment, guidelines for ~he use of drought tolerant plant
species. Several Jurisdictions mentioned that they use reclalmed
water. The use st drought tolerant plants Indirectly reduces
runoff since less water is necessary.    However, 1~he use
reclaimed water,, by itself, does not change I~Ie amount of runoff.
It may adversely impact the quallty of such runoff.
low flow shower heads and toilets do not effect the stor~ drain
system except by reducing the volume of sewage in the sanitary
sewer line which could present an overflow in the even~ of llne
blockage or pump station breakdown.

The public is made aware oft he importance of water conservation in
a variety of ways. Education programs in schools, cable TVpubli¢
access, city newsletters, and brochures are used by several cities.
Other methods include an exterior audit of water usage and handouts
with wa~er bills which discuss costs savings for use redu~ion.



BHP ~3~ ENCOURAGE WATER CONSE~VATION--paoe ¯

Most of the water conservation programs discussed by the
jurisdictions have the potential to reduce water usage and,
indirectly, runoff. Very few actually address the problem of
pollution prevention. Generally, reduced consumption la the goal.
Another problem is that in non-drought situations it appears that
enforcement of provisions is relaxed and cities simply "sncourage"
conservation rather than require it. Only a few cities have
regulations that require a certain percentage use reduction.

SUGGESTED MODIFICATZONS~

The only modification suggested wee to make existing voluntary
programs mandatory, as they would be under drought conditions.

EVALUATION |

A reduction in water usage-opsrticular outdoor useo-hae
potential to reduce runoff to the stora drain system, presentZy,
many of the conse~ation pr~rams An e~fect have on1y tndi~¢~
impact on ~noff and are implemented An an eE~or~ to reduce wate~
cons~p~ion only. Water �onse~a~ion pr~rams will have
m~rengthene4 to have a si~ni~ican~ effec~ on

.
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SANTA MONICA BAY:
MALIBU CREEK AND OTHER RURAL AREAS

STORM3~’ATER MANAGEMENT

INTRODUCI’ION

On June 18, 1990, the National Pollutant Discharge Elimination System (NPDES) Permit -
Order #90-079, NPDES #CA0001654-C16948 was issued to the County of Los Angeles and
17 cities tributary to Santa Monica Bay. During the subsequent years, two newly
incorporated cities within the Santa Moncia Bay watershed, Caltrans" and the County of
Ventura also became Co-Permittees. This Permit outlined a three-year program which
required each Permittee to: characterize drainage areas; develop and schedule the
implementation of Best Management Practices to enhance the quality of stormw ter/urban
runoff within its jurisdictional boundaries and storm drains it owns and operates. On July 1,
1992, 36 additional cities were initiated into the Permit and began their three-year program.
By July 1, 1993, the remaining 30 cities in Los Angeles County within the drainage barn
were initiated into their three-year program. The cities were grouped according to their
starting dates and referred to as Phases 1, !1, and ill respectively (See Table A). In general,
the boundaries of each Phase did not encompass whole water, beds but portions of va~ota
watersheds (See Figure I).

The Permit has a five year duration and although Phase III cities have only completed year
one of their three year program, the Permit requires the submittal of a Report of Waste
DL~charge (ROWD) which serves as an application for a subsequent NPDES Permit to
replace NPDES Permit #CA006t654, which will expire on June 18, 1995. Therefore, the
County of Los Angeles, Ventura County, Cahrans. and the 85 cities are now parties to the
subsequent NPDES Permit application utilizing the Municipal Stormwater Management
Plan (herein after called the Plan) concept.

The Plan is based on the Stormwater Management Plan Components developed by the
California Regional Water Quality Control Board, Los Angeles Region (Regional Board~
and is proposed on behalf of the County of Los Angeles and the other participatin8
agencies, see Table B. The Plan describes the stormwater management a~tivifies to be
undertaken during the next single, five-year NPDES Municipal Stormwater Permit. The
Plan involves the subdivision of the area of the County under a single, new Permit, into
six watersheds, each with its own storrnwater management plan. For these water~ds and
the agencies in each of these watersheds, see Table B and Figure 2.

As required by the current Permit. all Permittees have proposed BMPs for their
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board. These BMPs have already addressed many of the program areas discussed under
the stormwater management plan. As required by the c~rrent Permit and continuing on
under the new Permit, the Permittees will continue to implement these BMPs.
storrnwater management plan will involve reorganizing the individual city-based BMP
programs into a single stormwater plan for each watershed. The timeline shown in this
document reflects the time needed for the transition from individual city-based programs
to the preparation of a mutually agreed upon and collectively developed watershed plan by



all parties of the new Permit for each of the watershed areas. The first step in beginning
this process will be the reorganization of the current three-phase program into a new
w~tershed ba.~ed program. A reorganization of the Phases into watersheds which are based "ron hydrologic characteristics will allow for the consistent development and implementation Lof programs among Permittees, referencing land use and drainage infrastructure within their
respective watersheds. Consistency of programs throughout the watershed will be beneficial
in terms of tazgeting specific pollutant problems and areas.

T~is watershed is within the targeted area of the Santa Monica Bay Restoration Project
(SMBRP), which was formed in 1988 when Santa Monica Bay was included in the National
Estuary Program (NEP) as one of seventeen significant estuaries or coastal water bodies
nationwide. The SMBRP has developed the Santa Monica Bay Restoration Plan, which
identifies 74 Priority Actions to be implemented within the SMB Drainage Basin to improve
the quality of Santa Monica Bay. The SMBRP ~ released its clraJ’t plan in April 1994 for
public review, to be completed by the end of this year. Upon approv~! of U. S.
Environmental Protection Agency, the State Water Resources Control Board, and other
agencies, the priority actions discussed in the plan will be implemented by a variety of
agencies and parties, Detailed development of the stormwater management plan for thJz
watershed will incorporate those Priority Actions targeted for the improvement of
stormwater/urban runoff quality.

This spedfic Plan will address the stormwater management issues for the Malibu Creek and
Other Rural Areas watershed, which include the following �itie.t and agencies: ¯ ¯

¯ AZoura Hills ¯ Malibu
¯ Calabasas ¯ Westlaka ~’iila~ ~,j
¯ Ctltutms ¯ Yeantur8 Count~

q
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TABLE B

¯ NPDES S~orn~mer Pem~ ~

_Santa Monica Bay~ Los Ar~e_ les Riy~" ..%an Gabriel Riv~
I_Malibu Creek and Other RuM! Altlarrlb~ Artesia

Agoura Hills Bell Baldwin Park
Ca/trans Burbank Bradbu~’y
MaJibu Commerce CerritosWesttake Village Compton ClaremontVentura County Ctx:lahy Covina

El Monte Diamond BatBallona Creek and Other Urbaq Glendale Downey
Hidden Hi~l$ DuarteBeverly Hills Huntington Park Glendota~ La Canacla Rtntrtdge HawaiianCu~r aty Long Beac~ industry

Hermosa Beach Loe Ange/e= Cout’~ La Habra HeightlLos,l.nge/es Lynwoo~ La MVa~
Manhattan Beach Monrovta La VemePalos Verdes Estates Montebello Lakewood nRancho Palos Verde~ Monterey Park Lot~ Beach

URedondo Beach Paramount Lo~ Ange~Rolling Hills Pasadena NorwalkRolling Hills Estates Rosemead Pomona
West Hollywood San Gabdel San Dimes

Domir~_ uez Channel/ Sierra Madre WaJnutLos Ar~_eles Harbor~DraJnao~ Signal Hill West Covina
South B Monte WhitUer

Garclena Temple City
Hawthorne Vernon

Los~ge~

ItaJicized agencies are present in more than one watershed.
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V
County (Regional) P¯rk~

¯ Land.v:ape maintenance activities at public-owned parks will be "r
reviewed as pan of additional plan development to ensure the use of L,proper management measures.

Mosquito Abatement

¯ Coordination with the County Agricultural Commissions will be done
for mosquito abatement programs to avoid adverse impact on the "~
quality of stormwater/urban runoff.

Water Districts

¯ Activities with regards to the Water Districts activities will be reviewed
and, when feasible, ~comply with the watershed program regulations
and requirements.

Other entitie~ both private and public which have major land holdings and/or
authorities that impact the quality of stormwater/urhan runoff should be
initiated to participate actively in the program.

CITY.SPECIFIC INTERAGENCY ARRANGEMEWI’S

Each city will need to develop the institutional framework to address
operation, maintenance, construction, redevelopment, and other activities
performed by city agencies such as Public Works, Parks and RecreaEon,
Piarming~ and Public Owned Treatment Works (POTWs). These dry agencies
will need to participate in the planning and implementation of relevant plan
program are, as.

FISCAL RESOURCES

As each of the Plan chapters are completed, each Permitt~e will develop ¯ budget
for implementing that portion of the Plan. A �omplete budget for the Plan wi/I be
produced upon completion of development for all Plan components by December-
1996. The budget will provide information such as funding sources, staff resources,
contract s~rvices, and cost sharing arrangements.
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I. AREA-WIDE

In implementing the Plan, the Permittees may elect the jointly fund a single T
program for certain BMPs, such ~ Public Education‘ that are area wide in
nature. Funding agreements including budgets and cost per agency would be
developed,

2. CITY-SPECIFIC

Each Perrnittee will develop a budget detailing the cost of implementing Plan
activities within its jurisdiction. Special funding in the form of grants,

~"      dor~tions, or other forms of �ontribution should also be actively pursued to
"~. , assist in funding special studies and/or BMP~

D. LEGAL AUTHORrl~

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire al! needed legal authority. Each PermJttee.
being separate legal entities, are to have adopted as required by the exbting Pemtik
ordinances that will provide them with the adequate legal authority to develop.
administer, implement, and enforce storm water/urban runoff rnaJtagement progrtml
within their own jurisdiction. The ordirumce must provide for its enforcement and
at a minimum specify that violator~ may be subject to penalties including, but are not ~’.
limited to, fines and termination of the activity causing the violation. A plan for
identifying any additional legal authorities needed by the Permittees will be included ~’~
in the completed Plan for the Malibu Creek and Other Rund Areas watershed by
December 1995. Upon completion of development of the Stormwater Management
Plan, enforcing compliance with th~ Plan will be the respon~"oillty of the Regional

C

I-S
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V
IL ILLICIT DISCHARGES

LThe elimination of illegal connections and illicit disposal (IC/ID) practices is an important
component for any program aiming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC/ID programs, we can make logical decisions regarding application of best management            .
practices (BMPs) to minimize such inciden~ These BMPs will vary due to the jurisdictional
differences which exist within each watershed. Each jurisdiction within the watershed will
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as a whole.

IC/ID practices are intermittent dL~harges of polIutant~ into the storm drain system that
can degrade the quali~y of receiving waters. This can occur through catch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activities are done by
individuals who do not know that such practices are illegal and can adversely impact the
environmenL Yet, others may be carrying out such practices with the full knowledge ~
such activities are prohibited.

ILLICIT CONNECilONS

In order to implement an illicit connection management program, jurisdictions ~ ¯
whole will need to develop and implement the procedures for investigating each of
their respective storm drain systems.                                               ~.~

Detailed procedures to eliminate illicit connections depends on the �omple..xity of the
storm drain system. A consistent watershed wide concept will be developed to
investigate illicit connections to the storm drain system. Based on the results of field
screening activities, or other appropriate information which indicates an area of
reasonable potential of containing illicit connections, detection and follow up
procedures would be followed. Priority should be established to focus on major
problem areas and allow for a cost-effective approach to eliminate illegal
connections. This concept will be developed by De.tuber 1995.

I, SYSI"EM SURVEY

A system survey is a necessary component of an illlcit connection elimination
program. Although the basic concept is similar, the actual techniques and
methods which jurisdictions within the watershed use to conduc~ system
surveys can he quite different.

In conducting system surveys, the intent is to avoid costly investigations within
areas not suspected of containing illicit connections. Field.screening, map
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research, and land use investigation activities will be done initially to identify
potential problem areas. Public outreach efforts will be used to inform
citizens in the area about the problem. Enforcement action w~1 be taken to
terminate such illegal connections. It should be noted that more detailed and
sophisticated techniques such as televised inspection and dye testing will only
be used in special situations as ne©ded.

Presently, Los Angeles County has begun a system survey. Maps detailing the
location of each storm drain, its manholes and catch basin connector pipes are
being prepared by Los Angeles County to facilitate monitoring of illegal
connections and discharges. The location and source or" discharge for
connections is being inventoried. A (;IS system to allow management and
analysis of this data is also being developed. This ini’orrnation witl be used
in the storm drain inspection program which is ongoing. The program is
targeting open channel storm drains. All open channels will be inspected for
evidence of illegal discharges. The open channel inspections will also be used
to collect information on dry weather discharges from underground drains for
use in prioritizing future underground drain inspc, ctioas.

ONGOING SYSTEM INSPF...CrlONS

Ongoing system inspections for illicit connections will involve the techniques
identified in Section 1. above, along with some additional activities, le
smaller systems where the storm drain goes into several pumping stations, ¯
regular inspection of the pumping stations for, among other things, evidenc~
of illicit discharges will be suffident,

In larger ¯nd more complex systems, ¯ program of field screening will be
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributary to the suspect iilega| connection can then be further
investigated for illicit connections. If a discharge can be traced to a particular
facility, the facility will be investigated to identify where exactly the pollutants
are coming from and efforts n~eded to stop th~ discharge,

Another means of detecting illicit connections may be to rely on reports of.
illicit discharge from the public.. This will utilize the CounW’s or another
agency’s established "hodine" number that the public can call ~d report such
observations,
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~.    REPORTING

A consistent recording system will be established to track report of illegal
connections. This recording system will be used by the Permittees within the
watershed.

ILLEG,~L DUMPING

Due to the intermittent and unpredictable nature of illegal dumping, apprehension
rate of violators could be quite low. The first course of action is to develop ¯n ~
wide educational and reporting system along with prompt response procedures. This
will be accomptished by December 1995o

I. OUTREACH

Reporting hotlines, in conjunction with outreach/publicity programs, can help
minimize the problems of illegal dumping. The County has established an 800
hotline for the reporting of illegal dumping. In addition to this hotiine the
cities of Agoura Hills and CaJabasas have established their own reporting
numbers. All five cities in the watershed have public outreach programs to
promote the reporting of illegal dumping. Newsletter m-ticles, brochures, door
hangers and refrigerator magnets are outreach metho~is which have be~

Measures that may be used for this aspect of the program may include but not
limited to regular inspections of vacant facilities, street use inspection
programs to detect illegal discharges and dumping into the street system,
¯ public complaint and reporting system.

CaJtrans’ system surveillance program involves investigation, identification mid
remediation for hazardous waste and debris dumped on excess land parcels.

See ~lpter Vii Public Information mud Pmrtielimfio¯ of this report for ¯
detailed discussion of the outreach progrmn.

3. SPII.~ RESPONSE

The Health Hazardous Materials Division (HHMD) of the Los Angeles
County Fire Department is generally the primary spill responder. If the
material is found to be hazardous, the cleanup and disposal of the material
will be done under the supervision of HHMD. If the material is non-
hazardous, the responsibility will fall on local agencies to coordinate cleanup,
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disposal and attempt to identi~y and prosecute the violators. Cooperation
among all agencies will be needed to allow for prompt action and joint effort
to deter such violators. All agencies will have local authority against such
illegal dumping activities.

4. COMPLAINT RESPONSE

The County and some local agencies have established a stormwater telephor~
"hotline" that can be utilized by all citizens. Public complaints are generated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative offices. Although
responses to these complaints will vary depending on the nature of the
compl~nt, action shall be taken.

Only Los Angeles County has established a complaint response procedure.
Hotline complaints are being tracked and a follow-up letter to violators has
also been implem©nted.

COORDINATION OF ALTERNATIVE DISPOSAL

Alternative disposal is one way of reducing non-~tormwater matcriab that ~
potentially find their way into the storm drain system. Reoyding programs ar~
one of the most effective ways to reduce w~te material. The recycling
program can either be at the curbside or through drop-offcenter~ Household
hazardous wastes can be dropped at mobile collection centers or at fix~l site~
Co-permittees in the basin generally panic/pate in the County’s Household
Hazardous Waste collection program. Effectiveness of those programs may
be enhanced by a public outreach program that will inform the public of the
locations and/or schedules for such events. Technical assistance or
information may also be provided to businesses that want to develop ¯"I
pollution prevention, waste minimization or altcrnativ~ disposal program.

Alternative disposal programs are effective and within this watershed they are
very popular. With the exception of C.zltran~ to which the program is not
applicabl~, all jurisdictions have implemented oarbsid~ recycling programs.
They have also publicized the program to increase participation. The.
County~de Household Hazardous Materials Round-up is also rmccesshd.
Ventura County accepts hazardous materials twice per month at a permanent
facility. All cities participate and actively promote the events. Caltraas, who
does not participate in the Countywide program recycles its own materials
including, used oil, anti-freeze, oil filters and aluminum.

~"; i=
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6. REPORTING

0
Incidents involving a hazardous material entering the storm drain system ar~
to be reported by the responsible party, or, if not kno~-n, the responding L,agency, to the California Regional Water Quali~/Control Board, Los Ange|es
Region (Regional Board). Complaints received through the County wide and
local city hotlines will be tracked and reported to the Regional Board.

ENFORCEMENT PROCEDURF.~

Enforcement actions against discharges are done through either state hazardous and
toxic materials statute~ or through municipal ordinances that are already in the codes
of the permittees. Industrial Waste Ordinances may be used in enforcement actions             ~,~
against illicit �onnections. Furthermore, anti-litlering, health �odes~ plumbing codes
and fire codes may be utilized for dumping or spill incidents. Enforcement actions.
can be taken by different municipal agents, including but not limited to, Industrial
Waste Inspectors, Building or Plumbing Inspectors, Fire l~panment lnspe¢~o~ Pare
Rangers, Street Use Inspectors, Health Inspectors, Police Officers, Community
Services Officers, Animal Control O/ricers, Code Enforcement Staffor Public

¯ Inspectors. Some of these agents ar~ cmpov~red to either hsue citations, issue
notices of violations, issue cea.~ and desist order~ or even make arrests dependL~
on the type of violation and th~ �ode provisions that they are enforcing. $om~ of
these agents are also empowered to enforce not only municipal ordinan~ but aLso

~ state ls, w~..4, review of the various enforcement tools used by the Permittees will I~ ~’             .
performed..4‘ recommendation will result on a consistent enforcement approac.h fro’
the watershed for consideration by all Permittees in their own enforcement program~
This recommendation will be dev¢lopad by Deceml~r 1995.

Four jurisdictions hav~ ordinances within their Municipal Codes to prohibit illegal
dumping/littering, in general these ordinances include penalties. Alternatively, on~
city relies on education programs to encourage the public not to litter, Caltrans post~
NO Littering signs with fines, and Westlake Village requires landscape contractors
to pick up all green wastes. The cities rely on Code Enforcement officers, Health
Department, Fire Depunment and Animal Control staff to enforce the regulations.

D, COORDINATION ~ STATE NON-STORMWATER PF..R~ITS

In order to characterize the n~ture of the existing non.storm discharges in the
receiving waters within the watershed, a list of NPDES Pern~ts issued by the
Regional Board will be obtained. This will help in determining unexpected discharge
during dry weather and to allow enforcement actions to focus on illegal dumpin~
activities.
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V
There is a!so a need to coordinate with other environmental agencies to et~tte that
requirements imposed by these agencies do not conflict with stormwater regulations.
Requirements of many agencies do complement stormwater regulations. These
agencies, include but not limited to, Fish and Game, D’FSC, USEPP,, and the Coastal
Commission. Coordination with these agencies will help minindze overlapping Linvestigations and result in a more e~cient use of resources. A watershed wide
concept will be developed by December 1995.

I. IDEh~TIFICATION OF PER/VIISSIBLE/PER~I’YI’ABLE DISCHARGES

A list of non-stormwater discharges that can be allowed to discha~¢ into the "/
Water~ of the State will be established by the Regional Board.

Z    APPROPRIATE MANAGEMENT PRACTICES

Continued communication with the Regional Board will sllow ¢UtTent
information to be circulated among all agende.s,

;3. REPORTING

Any conflict in requirements of other environmental ~/~gcnd~ must
be reported immediately to the Regional 13oatd for ruling as to which on~
should take prevalence.

U
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III. INDUSTRIAL/COMMERCIAL SOURCES

Each Permittee shall develop and implement a program that focuses on the identification
and control of storm water pollutant discharges from industrial/commercial facilities within
their jurisdiction. This program shall provide for the inspection of a facility’s compliance
with storm water regulations, as well as general outreach for all facilities that are potential
industrial and commercial dis~harger~

Each Permittee is responsible, under the requirements of the Municipal Stormwater Permit,
for all discharges from commercial and industrial facilities within its jurisdiction. Many
industries are also required to be permitted under the State General Industrial Activitie~
5tormwater Permit. Enforcement of the specific provisions of the State General Perndt is
the responsibility of the State.

A. IDENTIFICATION OF SOURCES

As required under the current Permit, the Permittees have produced ¯ listing
industries by SIC category for each drainage area. Also ¯ breakdown of major land
use qq~.s was also performed for each drainage area.

A pollutant source identification program will be designed to identify significant
pollutant sources (ie. parking lots, industrial activities, etc.), with the hope that
remedial action can be undertaken to reduce any significant impacts so identified..
It will focus on monitoring very small areas (ie., less than five acres) where a specific
and/or interrelated set of pollutant generating activities are o~-urring. Its objective
is to provide data for selecting BMPs for specific activities rather than characterizing
discharges for loog-term pollutant loading

Identification of pollutant sources can be done using a number of methods. Potential
sources of storm water pollutants can be identified by records of chemical use and]or
storage, by studies of specific activities which lead to the deposition of pollutants
throughout the watershed, and by field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land use
information or by mass load estimates.

By mid January 1995, the County will begin targeted monitoring of ¯ municipal
corporation yard in the Santa Monica Watershed. This will provide data on
industrial activities which can take place at such a facility such as vehicle
maintenance and repair, materials storage, equipment storage and repair. A more
comprehensive program to identify various pollutant sources will be developed by
December 1995.



V
1. CATEGORICAL LIST

Sources identified as a categorical industry regulated by the
Erwironmcntal Protection Agency (EPA) will be grouped into a categorical T
listing of industries. The categorical list provides ml orgudzed m, erview of
the u~rget facilities that, based on land use, operation, a~d activities, could
potentially contribute significant amounts of pollutants into storm water
runoff. Some of the industrial �~tegories r~gulated by the U.S. EPA include,
but not limited to:

¯ Aluminum Forming ¯ Metal Finishing 7
¯ ’ Asbestos Manufacturing ¯ Metal Molding
¯ Battery Manufacturing & Casting ~"
¯ Canned & Preserved ¯ Oil & Gas

Fruits & Vegetables ¯ Organic Chem~ca/s
¯ Cement Pro~essing & Plastics &
¯ Copper Forming Synthetic fibers
¯ Electropiating ¯ Paint Formulating
¯ Glas~ Manufacturing ¯ Pesticides
¯ Grain Mills ¯ Plastic Molding
¯ Machinery Manufacturing & Forming

& Rebuilding ¯ Rubber Manufacturing
¯ Soap & Detergent ¯ Sugar

Manufacturing ¯ Textile Mills ~",

RANKING
U

Industrial and commerdal fad,ties identified as pollutant sour~s shall be
ranked in order of’ priority for development of management me, asurm..
Fadlities considered to be high priority are those whose operations Cactivities are determined to potentially conu’ibute the most significant
pollutant impacts to storm water di~

J3, UPDA’I~

Each ye.ar the Co-Permittees will evaluate the results of the monitoring
prog~m, the illicit discharge investigation program, ~nd other available
information , to identify likely sources of specific pollutants. The unual
report to the California Regional Water Quality Control Bo~d, Los Angele~
Region (Regional Board) will recommend a strategy for pollu~mt source
identification during the following ye..~r, including specific ~it~
activities to be monitored.

111-2 ~,-"
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V
¯ Infiltration - A family of systems in which the majority of the runoff

from small storms is infiltrated into the ground rather than discharged~’~
to a surface water body. Infiltration systems include: ponds, vaul~
trenches, dry wells, porous pavement, and concrete grids.

¯ Wet ponds. A wet pond has a permanent water pool to treat incomin8
storm water.

¯ Constructed Wetlands - Constructed wetlands have a significant
percentage of the facility covered by wetland vegetation. .L

¯ Biofilters - Biofiiters are of two types: swale and strip. A swale is ¯
vegetated channel that treats concentrated flow. A strip treats sheet
flow and is placed parallel to the contributing surface,

Extended Detention Basins - Extended detention basins are dry
between storn~ During ¯ storm the basin fills. A bottom outlet
releases the storm water slowly to provide time for sedimen~ to settle.

Media Filtration - Consists of a settling basin followed by ¯ 61ter. The
most common filter media is rand; rome use peat/sand mixtu~

¯ Multiple Systems - Multiple tystena are ¯ combination of two o~ more ~’              :’.~
of the preceding �ontrols in series.

OUTREACH

General outreach for all facilities that are potential industrial and mmmercial          .,J
dL~chargers shall be set up area-wide by the Management Committee, to provide
general guidance in complying with the storm water program by Mar~ 1996. It shall
also serve as a reminder of pollution prevention measures and keep facilities
informed of their obligations to the r, torm water program.

Subcommittees may be established to develop specific outreach materials fo~
industrial and commercial categories and specific activities that are identified as high
priority.
For additional information on outreach, refer to Chapter VII Pabik hdbrmatiea sad
Particlpatlea.

INSPECTIONS

Most municipalities have existing programs s~ch as ind~trlal waste, ~ and health
in which industrial and commercial facilities are inspected on a regular basis. Each

m4
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Permittce may elect to have inspections for the storm water program incorporated
into these existing in.~peclion programs, or be done as a �ompletely separate program,
depending on the needs of the Permittee.

The purpose of these inspections is to ensure that facilities are in full compliance
with the storm water regulations and to ensure that control measur= are being
implemented. The frequency of inspection of facilities will be prioritizcd ba~d on
the operation and categorization of the facility.

Inspectors consisting of public personnel will be trained ¯dequ¯tely to recognize and
handle problematic activities concerning storm water pollution th¯t may he existing
or potential; and inspect for the deterioration of the storm drain system and
illeg¯l/improper connections. Training programs will be developed through
Watershed Management Committee ¯nd possibly specific Permittees for use by all
Permittee.&

Procedures for the identification, investigation, enforcement, and pro~cutioa to tbe
full extent of ¯ jurisdiction’$ legal Imthority will be develol)e~

Only one �o-permittee in the watershed has not implemented some WPe ofinspectto~
program ¯t this time. Los Angeles Coumy issues permits to ~I1 commer~:ia] ~
industrial facilities which generate industrial wastes, l~ciuded within this program
¯ re auto related businesses, gas stations, and restaurants. Facilities with industrial
waste permits are regularly inslX,-cted, in addition m those busines,~ in the
unincorporated areas, the County Department of PubE¢ Works also provid=
industrial waste inspections, under contract, for two cities in the watershed. One city
is planning to expand its non-storm water discharge inspection program to include
an industrial waste program in 1995. in Ventura County. an illicit disduug¢ control
program has been initiated. C, altrans inspections include daily exarninafion of it=
auto related faciliticrh lead testing of the gas stations once per year, qtmrterly
pumping of ¢iarifiers. and constant storm drain monitori~. A program to inspect
underground storage tanks is part of ¯ five year plan.

Inspectors shall have ¯ uniform �~=ddist to tt~ as guidance and reference
throughout an inspection. It may also serve as ¯ general guide for the public,
providing information about the requirements n¢c=’c, ary to comply with tl~
storm water regulations,
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2. SCHEDULE
~ O

The inspection program shall be developed by M~’~ 1996. The fi’equency
of inspections shall be scheduled according to the type of operation and the I.
categorization of the facility. Revisit inspections sh~ll be done on an as
needed basis.

Inspectors shall report on =!1 activities related to and/or violating the local "/
storm water ordinance to the Io~1 governing ~ency, Standard reporting

,~. procedures will be developed.

4. FOLLOW-UP PROCEDURES

Individual Permittee review and assessment of the reports may result in the
need for follow-up procedures, such as reinspection or legal action, provided
the jurisdiction has the adequate legal authority to do so. Follow-up
procedures will be developed to insure ¯ uniform and �onsisZent approach.

[A~.AL, INCEN’rIv~ PROGi~kM~

In developing the industrial/commercial program, the Permittees may �onsider the
development of optional measures such as clean business incentive programs tl~~’, ~ ~
may offer more focused control on industrial and �ommercial sources. Optional

~measures such as these may be developed b~ Match 1996.

TRAINING

Development of training prognum for industrial storm w~ter inspection staff is
projected to be �ompletnd by March 1996.

All public employees shall be tr~ned in the storm water regulations so ~            ~
they abide by the regulations in the course of their work day. Also they need
to be able to recognize and distinguish between legal and illega! activity so as
to administer the proper protocol in handling the situation.

The Los Angeles County Department of Public Works has requeste~l all
employees to report any observed water quality problems. CaJtram
employees have received education in hazardous substance spill myra’�heSS,
pesticide safety and vegetation rranasement.
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INSP~RS

Inspectors who visit industrial and commercial facilities shall be adequately
trained to determine compliance with the storm water regulations and educate
the facilities about the requirements of the program. In addition, they should
be able to recognize and handle immediate problems as they are encountered,
during an inspection; and inspect for the deterioration of the storm drain
system and illegal/improper connections. Citation training will be necessary
for inspectors in agencies that have the citation authority.

COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMIT

The Permittees have existing local ordinances governing industrial discharges and
other non-stormwater discharge that require compliance activities similar to those in
various State Regulations. Because coordination between the Permittees and the
Regional Board is anticipated �oncerning the regulations of industries, I mutual
agreement may be required regarding industrial inspections and enforcement.
Additional issues could also be addressed. Federal stormwater regulations hold local
municipalities responsible for stormwater discharges from all industrial/commercial
facilities, including those covered by General Permit.

1. MEMORANDUM OF UNDERSTANDING

A Memorandum of Understanding (MOU) may be used to formalize the
agreement between municipalities and the Regional Board on industrial
compliance program issues. A MOU among all iot:al agencie~ may also be
needed to ensure cooperation between all the agencies. The need for and
specific requirements for such agreements would be developed upon
completion of development of the industrial/�ommenfial program by March
1996.

The MOU discussed above may include the exchange of information between
the Permittees and the Regional Board. Appropriate formats for such reports
would be developed as required.

I
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IV. NEW DEVELOPMEN’I’ AND REDEVELOPMEN’r

Managing sxormwaxer and runoff from both new construction and redevelopment, will L
reduce pollutants from entering the storm drain system and subsequently the receiving
water.

A, PLANNING PROCESS

of stormwater di.~zussion should be included in the (3eneraI Plan and theOuality
Zoning ordinances. Efforts to cnl~mce the quality of storm water can f’dter into the
Subdivision actions. Much of the storm water concerns can b~ channeled through
the compliance effort of the California Environmental Quality Act (CEQA). A
watershed wide concept will be developed by June 1996.

Two Permittees currently have programs addressing stormwatcr quality in th~
planning pro~s.s.C.altrans has a contractor water pollution program which requlr~
¯ plan for water pollution �ontrol during construction operations Caltram’ proj~
and the City of Westlake Village through its Stormwater Ouality Management Plan.

1, WATERSHED PROTECTION POLICIF..8

An integrated strategy will be developed for the watershed. Pollution control ~ ......"~.
efforts should be prioritized. A variety of statutory and regulatory ,~’,
requirements could be used for this watershed oriented program. Watershed
protection policies need to be adopted by the local jurisdictiom which control
land-use within the water~hed.

2,    ~’OORDINATION WiTH CKQA

The current ~’~QA ~,nvironrnent~! Checklist Form" that is ~ ~or initial
studies assessment indirectly address potential impacts to stormwa~r,
Additions could he mad~ to the Form to directly m~e.ss stonmvater
impacts.

CEQA requires agencies to use feasible alternatives or mitigation measures
to lessen potentially significant effects. The ability to identify a.) when an
effect is significant, and b.) which mitigation measures could be adopted to
reduce the effect, is critical to the CEQA proce~ A dear asses’merit of ally.
development, its potential adverse impacts on storrnwater quality ~ allow
for a determination of "significance" which will enable the decision maker to
make development decisions upon full disclosure of possible adverse impacts.

/
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3. SITE PLANNING PROCESSES

All development will require the review and approval of a site/plot plan or
development drawings prior to’issuance of a building permit. Incorporating
the consideration of potential water quali~y impac~ including erosion and
sedimentation during the early stages of the planning process will allow these
issues to be addressed before substantial investment~ in engineering and
design have been made.

4. GENERAL PLKN CHANGES

The General Plan is the legal backbone of the planning p~ All
development approvals, zoning ordinances, subdivision approvals and public
works projects must be consistent with the policie& objectives, and principle~
set forth in the General Plan. Discu~ion of stormwater issues in the General
Plan could greatly enhance the awareness of the issues and encourage full
assessment of possible adverse impacts on stormwater quality as the result of
new and redevelopment.

& USE OF MASI~R PLANS

For agencies which utilizes master plans to guide their development activities,
stormwater issues can be oudined in such documents. This will channel
efforts to fully
the results of any development within the master plan area.

~ OTHER

Numerous other policies or mechanisms could be
stormwater management goals into the planning/development proces~ Other
concepts will be evaluated for their feasibility during the more detailed
development of this Chapter.

7. PIANNING*PUBUC WORKS IN1YRFACI~

A variety of mechanisms for coordinating planning and public works activities
exist. An example could be some form of CIP (capital improvements
program). Ideally, any planning documents which target or project population
growth are �~ordinated with CIP. Integrating stormwater management into
CIP will allow for mitigation of major adverse impacts on the quality of
stormwater prior to any actual construction.
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V
IMPLEMENTATION PRO~EDURE~

Implementing policies to integrate stormwater management considerations
with e~sting planning/development mechanisms will require a variety of
approaches depending upon the existing conditions within each Co-Permittee
and the panlc~lar remedies selected, it is anticipated that each Co-Permittee
will propose procedures applicable to it’s unique jurisdictional considerations
at later stages in the permit process.

CONSTRULWiON SITES

Pollutants from construction activities can have a major impact on the quality of
stormwater/urban runoff. A watershed wide concept to reduce such pollutants will            ~’
be developed by December 1995.

I, EROSION CONTROL REQUIREM£NT~

Federal stormwatef regulations hold local munictpalit|es responsible for
storn~vater discharges from all construction sites. In addition, (:onstruction
sites involving a total of five acres or more of land disturbance are required
to apply for the State General Construction Activity Storm Water Permit
(GCASP). The GCASP: !) eliminates or reduce to the extent feasible nolo.
storm water discharges from construction sites and 2) pern~ts stormwater

~.. ~’"~.discharges, but requires the use of controls to lirr~t pollutant loading in lite~"~
effluent. Preparation of a Stormwater Pollution Prevention Plan and
identification/utilization of BMI~ are the key components of th~ Permit.

Many local agencies also have erosion control requirements for any grading
and construction activities. Regulation of pollutants from construction ~ite~
of five acres or ies~ will be done by the local agency through its stormwater
management plan.

Construction site erosion has the potential to introduce ~.diment into runo~
For example, fugitive dust control at construction ~ites typically ~ water.
Minor modifications/�larification of existing ~g~tive dust practices could
substantially address runoff pollution concerns. In addition to fugitive dust
control practices, additional measures could be adopted to curtail dry weather
runoff, and control pollutant laden storm water runoff. These rneasure~ may
address I) physical site design considerations and 2) temporal consideration~
such as seasonal timing and phasing of activities.

Five jurisdictions have adopted ordinances which provide for erosion control
and slope stabilization. The City of Westlake Village has identified these
components as part of an urban runoff control ordinance.
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V
Los Angeles County’s ordinance has been in effect since 1965. However, in
1992 these provisions were strengthened to include stiffer penalties for
violations.

T
CHEMICAL AND WASTE MANAGEMENT REQUIREMENTS

Chemical and waste handling activities are also currently subject to ¯ variety
of regulations. BMPs to address this pollution source are largely centered
around "good housekeeping practices’. It involves storing, handling, usin~ and
disposing of these potential pollutant sources in ways that restrict "/

, opportunities for unintended introduction of the materials into site runoff. .L
Proper chemical and waste management will reduce a~ a~idental discharge
into the storm drain system.

~ 3. INSPECTIONS

i Inspections are a routine part of local Jurisdictions oversight of regulated
construction activity. Its purpose is to ensure that construction site runoff

¯ control measures are being implemented. Eaisting practices should be

i examined and modified accordingly to satisfactory stormwater/urban runoff
objectives.

L

A checklist would encourage possible s~’e~lining of any requlremenl~.
it could be cumbersome if an overly rigid ¯ppro~ch were t~ken which
resulted in unnecessary administrative burden. However, �~’eful .            U
design of the checklist could avoid Ibis pitf~L

Inspection schedules will depend upon e~sting practices. 11 may be
desirable to have several schedules, depending upon the ~ of O¯ctivities/permits ~nd/or the timing of

A standardized reporting format is needed to allow for consistency
among all jurisdictions. Furthermore reports are a!so ¯ useful tool for
future refinement of pollution control regulations.
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V
d. Follow-up Procedsres

A forma~ will be developed to do follow-up inspections on problem
facilities. Its frequency will greatly depend on the land us~ and the
degree of non-compliance of each facility.

LOCAL PERMITS

Permits are a form of "cross checking" by local agencies to ensure that regulations           ".’~
are being implemented. Prior to the issuance of a permit, information must be J.submitted for review and approved. A watershed wide �oncept to provide
�onsistency in local permits will be developed by June 1996.

1. COORDINA11ON wm-I EXIS’I1NG PERMII~

Storm water issues should be im:orporated into existing perml~

NEW PERMIT ISSUF~

Storm water issues should be d~rly stated in new p~rmits to be issued
new and/or ~-vclopn~nt

D. TRAINING

Training will enable stsff to keep ~urrent of the |atest storm water regulstlom. A
watcrsbed wide ~t~ff tr~inin~ �oru~pt will be dcv~iol~d by Jun~ 1996.

I. PLANNING PERSONNEl,

~. PUBLIC WORI~ PERSONNEL
b

(s~ F.Lb. be~w)

INSP~RS

(See E.l.b. below)

E. CONTROL MEASURES

Best management practices for the �ontrol of �onstm~on related pollu~on ~n
generally be divided into three categories:
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¯ Nonstru¢’turll Source Controls for Redn~n~ Urban Stormwiter Pollutants=

¯ Practices that reduce the generation and accumulation of potential stormwater
conta~ninants at or near their source,

Development IJiyout StormwateT Colttro~

¯ Practices that are directed at controlling the volume and discharae rate of
runoff from urban areas, ~s well as, reduction of the magnitude of pollutants
in discharges through tempora~ storage or flow restrictions.

Erosio~ and Sediment Comrol~

! ¯ Practices that can prevent or u~at problems related to transport of eroded

i
material from construction and other land disturbin8 activities.

t Development layout stormwater controls are of pa~cular interest. The~ control
. measures can be incorporated in the initial planning phgse of any project. A

watershed wide concept will be developed by June 1996,

¯ 1. POLLUTION PIU~VENTION MF, ASURF,~

Effective implementation of urban BMPs requires integration of water
quality control elements early in the site planning and design pro~e~.
Development of the water quality controls should not only 8chiev~
maximum pollutant removal with minimal costs, but also reduce
potential maintenano’,

This may include incorporating water quality concerns into the site
layout and design (ie, maximize pervious areas, minimize directly
connected impervious areas, etc.) and/or treatment control met_sures
proven to be cost effective for local climate, soil, and development
conditions.

Due to the diversity of climate and local conditions, the development
of BMPs vary from iocadon to location, and even jurisdiction to
jurisdiction. The selected management practices should be desisned
for the local site conditions and especially seasonal rainfall conditions
that are experienced in Southern California. Suitability for the major
land use and drainage characteristics should also be fully a.sse~sed.





V
b. Edttcation/i’ra|a|al

0~-~
Education/training is imperative to the success of any BMPs selected "r
for new or redevelopment projects. BMP~ will fail if not properly
designed, installed, and maintained. Only well trained persormel
should be assigned to these responsibi|itie&

A program for effective education/training should be based on four
objectives:¯ 1, ¯ Promote a clear identification and understanding of the

problem, including activities with the potential to pollute
! storrawater;,
4 * Identify solutions (structural and nomtructural
- ¯ Make every, employee responsible for stonnwater pollution and

its solution; and
¯ Integrate employee feedback into trtlnln8 and BMP

implementation to improve BMPt.

In many cases stonnwater pollution �ontrol may already be achieved
by existing regulations or program.s. In C.alffornia, the General Plan
Law and the California Environmental Quality Act (CEQA) provide
a basis for municipalities to review and comment on all projects within
their jurisdiction. Under the General Plan Law, munidpallties
required to develop policies and regulations which guide development U
within the municipality. Each development project is then reviewed
for conformance with these policies. Under CEQA, projects are also
subject to review and �omment for any adverse impact the projects ¯
may have on the environment, inciudin8 impacts from storrmvater
discharses’

Applkabillty

Each site �~nsidercd for d~v¢iopment or redevelopment w~ (at th~
�onclusion of �onstruction) have final im~mvement~ ~nd unique d~
ch~acte~sd~ ~uch a~: d~n~e patter~; so, is; land~:api~;
topography~ I~rcent of ~mpervious surface; r~nfall~ poliut~nt~
with the use of the development; and pollutants that may be
background to the ~r~ (~ting vege~t~o~, a~r f~out, ct~.).
applicability of various treatment control BMPs for use in new

I
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V
development will be evaluated through the use of pilot studies and

0examination of studies done on treatment control measures by other
agencies.                                                             L

Prior to implementing any treatment control measures, they will need
to be evaluated for their effectiveness. This can be done through pilot
studies which could include element~ such as: pre and post storm
event inspections; water quality monitoring; record keeping to            "~
document deficiencies in the BMPs; Operation and Maintenance
requirements and cmt effectiveness.

Retrofit O~portmmltle~                                               D

The feasibility of retrofitting existing developments with treatment
control mea.~ures will be evaluated. However, the effectiveness of a
treatment control measure v~. its cost must be fully evaluated prior to
considering its use as ¯ retrofit measure.

3. OPERATION AND MAINTE;NAN(~

Requlmmmt#

Jurisdictions within the watershed will need to insure that BMPs
incorporated into ¯ private development are properly maintained.
Deed restrictions, covenants, �onditiom and restrictions (CC&R) could
be used to direct such requirements and re~onsibilifie~.

The contractor, during construction, must ensure that the post-
construction BMPs are installed properly and that any maintenance
that may be necessary during construction is performed. After the
project is completed, it will then be the responsibility of the fee owner,
private or public, to provide for long term operation and maintenanc~
This may be accomplished by deed re~triction and/or CC&R.

CONFLICTS WITH OTHER MANDATF.~

Often regulations of various Federal, State, and local agencies would conflict
with each other. Health, fire, and building codes o~ten have requiremenls
focusing on short term human health and safety and neglecting the impacts
on the environment.
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Identification of Contlkts

As the Plan is developed, other regulatory ~u~men~
whh the sto~cr program rcquiremenu
Oa~fi~don of the~ re~la~io~ should ~ dire~
r~iblc re~/ato~ ~cnd~

to ~lve them within ~e a~en~e~ inpu~ [o~ other
~cdc~l u~enc~es should ~ in~ted into u
s~n~ard~ ~e Regional ~rd should r=~i~
State und/or F~e~

~e ~o~ Vii ~M~ in~l~ and

~RDINA~ON ~ ~A~ GENE~L ~N~U~ON

~mpli~ ~ ~e ~P ~uiremen~ b ~

~ s~.

I. ~MO~DUM OF

~ a~ment ~n ~e Re~o~l ~ ~d ~Pe~u~
w e~ ~mpli~ of ~~on site B~

devel~ ~ Ju~ I~

~e I~I enfor~ment ~en~ of the S~te ~m~on Stouter
which b the Region~ ~ should fo~ard ~I ~o~fio~
of Intent fiJ~ ~d a~ i~o~ ~d enfor~nt a~o~
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Permiuees so that this information can be available to local municipal
�onstnaction site inspectors to alert them of any specific concerns on the job
site.

OTHER ISSIJES

The Regional Board should explore ~unding to be channelled to the Co.
Permittees so the Co-Permittee can be more actively involved with the State
on the Permit.
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V
V. PUBLIC AGENCY ACTIvrrlE5 O

All municipalities perform functior~ that have an impact on stormwater quality. These L
include, among other things, vehicle maintenance, landscape maintenance, weed control,
water body maintenance including swimn’dng pool maintenance, etc. Other a~vities such
as construction and maintenance of streets and road~ and construction and maintenance of
the flood control system also could directly or indirectly cause adverse impact on the quality
of stormwatcr/urban runoff. Since municipalities must address all significant sources of
pollutants, all of these activities must be examined and mitigation measures be incorporated
into the routines, As part of the requirements of the current Permit, many of the Permittee~
have already begun implementation of measures to address the above activities. An
examination of these existing measures will be done on a watershed wide basis to establish
the most effective approach to address these activities, Such approaches shall be developed
and begin implementation by September 1996,

A.    SEWAGE SYS’r~MS

,Sewage spills must not be allowed to enter the storm drain. Control procodur~ for
identifying, repairing, and remodiating sewer blockages, infiltration, inflow, and wet
weather overflows from the sewers to the storm drain system should be implemented
to protect stormwater quality. These procedures could include, but are not limited
to, quick field response to overflows, follow-up testing, and complaint investigation..

W en suw ge sp ,s Oo o r. be con, ned co,ected fo,
disposal. Individual permittees may need to modify their sewage overflow response
procedures. The field personnel should also have procedural training for field
screening, sampling, smoke/dye testing, and "IV inspection" if appropriate, to be able
to properly investigate any suspect connections or cross connections to the storm

Los Angeles County has a number of programs aimed at preventing sewage spills
from entering the storm drain system. These include:

Sewage Overflow Response Procedures Revision/Root Control Review.
This involves improvement of procedures for containment and cleanup of
spilled sewage resulting from overflow.

¯ Standby Maintenance Crew. This on-going program places a maintenance
crew on stand by during heavy rainfall for Trancas and Malibu Sewage
Treatment plants.

¯ Reline Sewer Lines. Two locations will undergo relining of existing sewer
lines to prevent infiltration and exfiltration.

,~f. ~.
Vo! ~’°
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¯ Sewer Pipeline Reconstruction. 127 miles of cement pip~lines will be
analyzed and replaced or rehabilitated within 5 year~

¯ Sealing of Manhole Covers. This program has sealed manhole covers and bar I.
holes in areas subject to flooding.

¯ ExparL~ion of Emergency Call List. Beeper numbers of all supervisors,
superintendents and standby crews were added to emergency call list.

CORPORATION YARDS
7

Corporation yards include any area or facility that is used for vehicle maintenance
or washing, other maintenance, chemical storage, paint facilities, and supportive
activities for field crews. Permittees will need to incorporate pollutant control
measures at these facilities and develop ¯ plan for each facility outlining the
measures to be implemented. Since these are industrial q~e activities, the corporate
yards would need to implement measures as described in the Industrial/commercial
~urce Chapter.

1, STORM WATER POLLUTION PREVENTION PLANS (SWPPP)

Though not r~quired, permittees may elect to use some form of SWPPP as a
vehicle for �ompliance. Any BMPs to be implemented must be part o/’ ¯
comprehensive plan designed to addre~ the various pollutant sources at each            ~,~’~
corporate yard. To achieve this goal, the municipalities should fu’st identibj
the potential pollution sources and who is respormible for implementing the
storm water management measures. Based on the facility type, management
practices and schedule of implementation will be developed. BM~ that can
be used to improve the quality of runoff include., but are not limited to,
housekeeping practices" material storage control, vehicle leak and spill control,
and illegal dumping control

2. OUTDOOR LOADING/UNLOADING OF MATERIAI~

Municipal employees who handle potentially harmful materials should be
trained in good housekeeping practices to prevent or reduce the discharge of
pollutants to storm water from outdoor loading/unloading of materials.
Materials spilled, leaked or lost during loading/unloading may collect in the
soil or on other surfaces and be carried away by runoff or when the area is

Applicable BMPs should be selected based on the following four factor~
I) Extent of exposure of material to rainfall, 2) preventing stormwater run-on,
3) checking equipment regularly for leaks, and 4) containing spills during ~...._~
transfer operations.

I~.
V-2 .
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3. MATERIAL STORAGE CONTROL

A program should be d~velol~d to pro"vent or reduce the discharge of
pollutants to storm water from outdoor container storage areas using
measures such as installing safeguard again a~idental releases, secondary
containment, conducting regular inspections, and training employees in.
standard operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation. Employees should be
trained in emergenc~ spill cleanup procedures.

To limit the possibilit~ of storm water pollution, containers used to store
dangerous waste or other liquids should be kept inside the building unless this
is impra~ical due to site constraints. Storage of reactive., ignitible., or
flammable liquids must comply with the fire and California OSHA codes.
Practices such as placing �ont~irmrs in ¯ design~te..d ~ should be cmpio~
to enhance such requiren~nts.

4, VEHICLE; AND EQUIPMENT WASHING AND

Washing vehicles and equipment outdoors or in m’eas where wash warn" flows
onto the ground can pollute storm water. For municipalities tl~t
vehicles or pieces of equipment on-site, it should be performed in ¯
designated area equipped with an oil/water

Vehicle or equipment maintcnan¢= is ¯ potenti~li~ significant source orstonn
water pollution, Parts are cleaned with solvents. Many of thes~ cle.an=rs are
harmful and must be disposod of as a hazardous waste.. Appropriate BMTt
¯ re waste reduction, use of alternate products, recycling, m’,d ~)ill ~ clean
up control.

& WAb~E HANDLING AND DISPOSAL

ero~r waste m~r~-t is po~bl¢ ~ tr~cl~ng ~t~ ~¢~.r~oa, ~
and disposal; reducing waste generation and disposal through sour~
reduction; and preventing run-on and runoff f~om wast~ management

PARKS AND RECREATION

Park Departments manage landscaping and swimming pools. Both of these activities
involve the use of chemica|s, waste management, and non-storm water discharges.
In addition maintenance of swimming pools requires the periodic discharge of large
quantities of swimming pool water.
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water, fertilizer, and pesticide needs. Integrated pest management
should be employed where appropriate. The Park Depznments should
also establish a schedule for irrigation and fertilization. The chemicals
~11 be carried from the site by the next storm if they are applied
during the wet season. Overwatering leads to dL~harge of water that
may have become contaminated with nutrients and pesticides.

Storm water from parking lots may contain undesirable concentrations
of oil, great, suspended particulates, and metals, as well as the
petroleum byproducts of engine combustion. Possible maintenance
BMPs include periodic sweeping and cleaning catch basins.

e. Swimming Pool Waters

The drainage of swimming pool water must insure that chlorine
residual is below allowable water quality limits. The potential for
recycle/reuse for irrigation of lawns mzd landscapes may be
investigated. Swimming pool filter backwash waters should not be
discharged to the storm drain, but should be allowed to s~ttle and tbea
disposed to the sanitary server. Other possible alternative measures
would be to use the backwash for irrigation or disposal on a dirt ~

STORM DI~dN SYSTEM OP£1~TION &’qD MAN~OEMENT

The maintenance and operation of the storm drain system has an impact on storm
water quality and must be addressed. Material clogging storm drains cannot be
discharged into drains. It must be disposed of properly.

Regular maintenance of publlc and private catch basins and inlets is necessary
to ensure their proper function. Maintenance will remove pollutants, reduce
high pollutant concentrations during the first flush of storms, pr~’eut dogging
of the down,stream conveyance systen~ and restore the catch basin’s functional
capacity. Keys to effective catch basin cleaning include the following:

¯ All basins should be cleaned annually prior to the onset of the rainy
season;

¯ Clean catch basins in known problem areas more fi’equently to remove
s~’diments and debris accumulated during the dry weather month~

¯ Keep records of the number of catch basins cleaned; and
¯ Track the amount of waste collected.
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V
Ca]traps will develop a priority list of drains and pump houses requiring ~
cieanin~

Five jurisdictions within this watershed perform catch basin dealing annually. LThe City of Malibu and Ventura County inspect catch ba.sizzs and subsequently
clean them as needed.

DRAIN MAINTENANCE

; Open channel storm drains should be cleaned at least annually prior to the "X
’, rainy season. Problem areas should be �leaned more frequently as needed.

Channels should also be monitored during the rainy season for any debris
buildup and cleaned where needed,                                            z~

To reduce the amount of debris entering the ocean, Los Angeles County field
personnel inspect open channels and sumps after storms and clean up azff
debris.

WASTE MANAGEMENT

Excessive waste buildup will decrease the capacip! of" the channel, it is,
therefore crucial to reduce pollutant levels in storm water by regularly
removing illegally-dumped items and material from storm drainage channels

,~ and creeks. A program should be developed to identify problem areas of ~~’~"
illegal dumping so regular inspection and clean up can maintain the channel’s j~
optimum capacity and prevent the discharge of �ontaminants. ~j

4, NEW SYSTEM DESIGNS
~

Current design standards/’or the construction of new storm drain systems wig
be evaluated in light of currently available pollutant control measures. Design
standards may be modified to incorporate measures deemed appropriate for             ~
local conditions.                                                         ~

S. RETRO.FIT OPPORTUNITIES ~

The majority of the existing storm drain systems are in highly urbanized areas
providing little opportunity for cost effective retro-fitting. However. currently
available pollutant control measures will be reviewed for their effect~eness
and possible use. This may include pilot studies to evaluate the performance
of management practices under local conditions.
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V
developed. Possible control measures to be considered that would 0
help reduce the impacts to storm water:.

¯ Avoid paving during wet weather;, L
¯ Regularly repair potholes and worn pavement to reduce

sediment loading~
¯ Store materials away from drainage courses to prevent pollution

of storm water run-on~ and
¯ Follow the storm water permitting requirements for industrial ,,~

activities when mixing concrete with an on-site plant,

Waste Management

VehJcles transporting waste should have spill prevention equipment
that can prevent spills during transport. The refuse collected will be
transported to the appropriate disposal facilities.

Good housekeeping practices will be implemented to insure proper
management of any waste products that may be generated during
maintenance activi=ics. For example, to prevent concrete waste from
entering the storm drain system, washout of concrete trucks should be
conducted off-site or on-site in designated area. Excess concrete
should not bc dumped on site. Employees and subcontractors should            :.
be trained in proper concrete waste manasement,

The following steps will help rnduce storm water pollution from

¯ Store dn/and wet materials under �over, away from drainage.

¯ Avoid mixing excess amounts of fresh concrete or cement on-

¯ Do not wash out concrete trucks into storm drains, open
ditches, struts, or streams;

¯ Do not allow ~xc~,s �oncrete to be durnp~ on-site, excopt in
d~signated axe, as;

¯ Avoid paving during wet w~th~r;,
¯ Regularly repair potholes and worn pavement to reduce

sediment loading; and
¯ Cover catch basins and manholes when applying ~ coat, tad~

coat, slurry ~ fob ~ etc.
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Employee/sulx~n~ractor ~ining ~o insure implementation of ~ood
housekeeping measures should be based on four objectives:

¯ Promote a clear identification and understanding of the
problem, including activities with the potential to pollute storm
water,

¯ Identify solutions (liMPs selection);
¯ Promote employee/subeontractor ownership of the problems

and the solutions; and
¯ Integrate employee/subcontractor feedback into training and

BMP implementation.

e. Medians/Landscaped RiOt-of-Way

L lrrlgatioll

Overwatering of landscaping produces runoff. A properly timed
irrigation tchedule thould be set up to minimize ovetwatering.
Drip irrigation system thould be ~ when feasible in new
imtailatiom.

Ii.

addressed in Chapter V, Section

Caltrans has an existing Right-of-Way Maintenance Vegetation Control
Program which provides Benefits for motorist’ safety and erosion

g. FLOOD CONTROL

Common municipal praaices, such as �onstruaion and operation and maintenance
of the flood control system, may have a potentially adverse impact on storm water
quality. Consequently, these practices shall be �oordinated to the extent
preventing pollutants from impacting the water quality.

1. COORDINATION WITH NEW PROJ~

Current design standards for the construction of new storm drain systems will
! be evaluated in light of currently available pollutant control measures. Design
: standards may be modified to incorporate measures deemed appropriate for

local conditions. During construction, all appropriate BMPs will be utilized
to control pollutants during the construction of the facility.
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COORDINATION OF MAINTENANCE

Current maintenance activities with regards to dedlting}sediment removal.
vegetation management, and waste management shall be reviewed to insure
that appropriate management measures are developed to comply with the
storm water regulations.

OPERATION OF FACILITIES

Flood control facility operations will be
appropriate management measures could be incorporated. However, prima~
consideration will need to
to protect health and ~fety.

RETROFIT OPPORTUNITIF,~

The majority of the existing storm dr~n systems Ire in highly urbardz~
providing little opportunity for co~t effective retro-fitting. Ho~,w~,~r, currently
available pollutant control measures will be reviewed for their eff¢¢tivert~
and poMibl¢ us~. This may include pilot studie~ to evaluate tbe p~rformln~
o[ mll~gement practi~ under |og~l gonditiot~

The City of Westlake Village working with !. A. County Flood Coatroi
Maintenance division constructed an oil boom across Lind~ro flood �ontrol
channel. By measuring the quantity of materials removed the City mn gang~
the magnitude of urban runoff pollution.

Storm water runoff and non-storm water discharges from other public facilities must
also be addressed, including chemical use by these facilities, pressure
blasting/cleaning sidewalks and other surfaces.

I.    PARKING FACII.rrlF.,S

Storm water from parking lots may contain undedrable �oncentrations of off,
grease, suspended particulates, and metais. Some �ontrol measures such as
periodic sweeping and ¢|e.anin8 ~atch basins should be implementecL The
need for more advanced structural controls would be evaluated through the
pollutant source identification program. Pilot studies would be �onducted on.
candidate structural �onuois to evaluate their effectiveness prior to lm’ge scale
implementation.



2. GOLF COURSES

Golf courses require the use of large amount of water, fertilizers, and Lpesticides. Field personnel should be trained on the proper handling, storage,
and usage of these chemicals (Refer to Chapter V, Section C-1 for detail).
To prevent excess irrigation water from entering the storm drain system,
proper management of watering schedules should be required.

3. SCHOOLS

The maintenance of playgrounds and athletic fields at schools require
fertilizers and pesticides. Their safe storage and use affect not only the
storrnwazer quality but al~o the health of the students and the staff.
Therefore, BMPs under Chapter V. Section C-l-b should be implemented.
Each municipality should develop a program to encourage these schoois to
use environmentally sensitive products for fertilizers, pesticides, detergen~
and other chemicals. The schools should have proper material handling,
storase, and disposal procedure~ for chemical~ used in ~chool laboratories.

4. HOSPITALS

Each hospital should have BMI~ to �ontrol the handling and storage o~
medically related hazardous materials. All materials should be inventoried
regularly, with record keeping protocols on supply and consumption. All     ""
personnel should be trained on the proper procedures on handling the~      ~’"
materials, as well as emergency response. Each hospital should maintain a list
of supervisors to be contacted if accident does occur. Disposal of the~
materials should be contracted out to commercial specialist~.

& PARKS/LANDSCAI’F,S

Refer to Sectloa C Parks sad Recreatioa, of this Chapter, for information.

OTHER BUILDINGS/PLAZA~

Refer to Section C-2 Parks mM Reereatioa. Facility Masagemeat, of this
Chapter, for information.

PONDS, FOUNTAINS, AND OTHER PUBLIC WATER BODIES

Maintenance practices used on public water bodies, including waste management and
non-stormwater discharges, must be addressed in the plan.

V-11
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V
1. ALGAE CONTROl,

U~e of Chemkah

The u~ of herbi~des or other chemi~s to ~n~l ~gae
should ~ ~refuily ~n~olled ~d mo~tored to ~ure s~ adhe~
to manufa~ure~’ ~idelines for u~. Water ~pling ~y
ne~ to i~ure effe~ive ~nuoL

~RINE ~AGEME~

~e u~ of chlorine for disinfe~ion should ~ ~n~lled. High d~e of
chlorine may ~ bagful to the aquatic habita~ ~ioN~tion of
other water ~ies would ~ required prior to dr~

~ch municipali~ should develop BM~ ~o pre~nt ~ ~ntml ~ ~b~
and other ~llumn~ from entering ~ter ~i~ %~ m~ ~d
include routine tr~h ~lle~ion ~ong and on water ~ie& public
edu~te the public a~t t~ im~ of illeg~ dumpi~
enfor~ment for ~olatio~
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Vl. RESIDENTIAL

INTRODUCTION

Residential activities including private vehicle washing and maintenance; use of chemicals
such as pesticides, herbicides, and paints; private swimming pool maintenance; and other
household and landscape maintenance can contribute to storm water pollution. These are
all examples of non-point source pollution, a significant impact on water quality. Measures
that can be taken to improve the quality of the runoff from residential area all requir~
active public participation. Feasible BMPS to mitigate the storrmvater pollution problem
should include practicing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water �onservation. Development
of the residential stormwater program will be completed by December 1995.

A, HOUSEKEEPING PRAC’ricE~

This BMP involves the development of a program to promote efficient and safe
housekeeping practices (storage, use, and cleanup) when handling materials which.
may pollute stormwater/urban runoff. This could include, but are not limited to,
fertilizers, pesticides, cleaning solutions, paint product~,, automotiv~ product~ and
swimming pool chemicals.

A public education program will be developed to provide information on stortmvater
pollution and the beneficial effects of proper disposal on water quality;, reading
product labels; ~fe storage, handfing, and disposal of hazardous produc’,~; list of
local agencies; and emergency phone numbers. The alx~ve information can
disseminated through brochures or booklets made available at places such as public
information fairs, municipal offices, and household hazardous waste collection eventl
and facilities. City newsletter to residents is another means to inform the public..
especially for those who do not participate or visit any offices or even~

B, ENVIRONMENTALLY SENSITIVE ALTERNATIVE PRODU~’I~

This BMP, promoting the use of less environmentally sensitiv~ products, can b~
implemented in conjunction with housekeeping practices. Alternatives e.~t for most
product classes including fertilizers, pesticides, cleaning solutions, and automotive and
paint products. The key to success will be to promote a willingness to try alternativ~
and to modify old habits.

General information will be developed and made available to the public on such
alternatives. The emphasis may be placed on the need to preserve the natural
environment of the receiving waters (ocean, bay, stream, wetland, etc.) with the
of alternative products because of their less toxic nature and proper disposal after
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V
¯ C.. VEHICLE LEAK AND SPILL CONTROL O

This BMP prevents or reduces the discharge of pollutants to storm water/urban             L
runoff from vehicle leaks and spills by reducing the chance for spills, stopping the
source of spills, containing and �leaning up spills, and properly disposing of spill
materials.

Vehicles will leak and spill fluids. The key to successful pollution management is to
reduce the frequency and severity of leaks and spills; and when they do occur, to
prevent or reduce the environmental impac~ Through education, the public should
be encouraged to regularly inspect and maintain their vehicles. Guidelines should
be developed to inform the public on spill containment and cleanup procedures such
as having absorbent material on hand and disposing the material properly.

D. WATER CONSERVATION

Water is a scarce resource, especially so in Southern California. Wasteful use of.
water could channel pollutants into the receiving waters. Practices such as hosing the
driveway and ovenvatering the landscape contribute not only to storrnwater pollution,
but also to the depletion of our natural resource. In order to prevent stormw~ez
pollution, the public has to be educated on the mechanic~ of our storm drain system -
discharges into the system will flow untreated into the receiving water. They have

to know that the lawn clippings they wash down the road will end up in the ocean.
Public awareness of the function of the storm drain system, of the important of
environmental health, and of our necessity to slow down the depletion of water
resources will be a long way in reducing the pollution of stormwater/urban runo~

" Ordinances could be use to endow the related officials with ieg~l authority to enforce
water conservaUon. An ordinan~ prohibiting the wastiz~ of water i~ one way of
enforcement,

]n addition to the specific programs arid plans oudined in this report, several
watershed Co-Permittees have targeted activities occurring in and around the borne
that tend to contribute to degradation of storm water runoff quality. A praedce that
carries on-the-ground pollutants directly to storm drains is misuse of exterior water,
namely the overwatering of landscaping, the hosing of driveways/sidewalks and the
washing of cars in driveways-all of which allow water to run down the street into the
nearest storm drain.

This situation can be addressed in two ways: !) either reduce/prevent pollutants from
being placed in areas where they may be carried by water into the streets or 2)
minimize the amount of water allowed to flow on impervious surfaces that are
connected to the street system.
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Water conservation measures can be designed to address the issue of impervious
surface water flow. While conservation has historically been used to conserve
domestic water, many jurisdictions are now recognizing the addidonaJ benefit of
prohibiting water flows from private properties onto the street system. All co-
permittees within this watershed implement water conservation programs. Public
outreach is a �oml~nent of all programs, many of which carry fines for water wasting
practices. Most jurisdictions encourage water efficient landscape. While some
ordinances were established specifically to conserve water durirtg period~ of drought,
several jurisdictions are keeping such controls in place at all time~ ~ mea~r~ to
control pollution runoff,

Domestic water for much of this area is ~pplied by the Las Virgenes Municipal
Water District. That agency promot¢~ water conservation by providing a free
exterior audit and review of sprinkler heads/s’ys~err~ and a free tell.guided tour
showing low-flow irrigation systems that can be installed at home.

Other reJidentiai programs that reduce pollution include Asoura Hilh’ action~
encouraging property owners to fence their property to reduce the posdbili~ of
future dumping. Malibu has developed erosion �ontrol measures; the motmtainoul
area~ are particularly vulnerable to runoff during hetvy raim.
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VII. PUBLIC INFORMATION AND PARTICIPATION

It is necessary to involve the public in the stormwater program for it to be effective. The
outreach program should be focused on the specific needs of the individual cities. Due to
the inter-relationship among the stormwater issues, the public information and participation
program should be recognized a.~ a whole, rather than a number of separate outreach
programs, All public awareness efforts should clarify to the public that they are the ultimate
beneficiaries of a successful stormwater management prograra.

A, GENERAL OUTREACH

The targeted audiences of a general outreach will include municipal employees, local
construction contractors, businesses in the area, and the general public. They should
be made aware of their responsibility for both the problems and the solutions to
stormwater pollution, in order to effectively communicate the stormwater pollution
abatement message throughout the watershed; written, audio, and visual materials
should be utilized. The actual level, priority, and schedule of public information
activities must be based on the community’s needs and resources to maxim~e
program effectiveness. A watershed.wide concept will be developed by December,
1995.

All Co-Permittees within the watershed acknowledge the value of public oetread~
Extensive efforts have been made or are planned by every agency to supply the
public with information on a full range of storm water quality activities with the
intention of achieving a high level of public cooperation and participation. The cities
within this watershed are particularly aggressive in promoting multi-jurisdictional
programs, citing both greater effectiveness and cost savings as benefits. Westlake
Village initiated a regional public education program in cooperation with Agoura
Hills, Westlake Village, Thousand Oaks, Hidden Hills and Calaha.sas. Advantages
include a uniform approach and cmt savings by the elimination of redundant

Co-Permittees should produce ¯ variety of written materiah to inform the
residents within the watershed. Materials can include, but are not limited
the following: flyers, brochures, door-bangers, newspaper articles, mall-inserts,
banners, and posters. When necessary, these materials should be translated
into a variety of foreign languages to reach minority residents in the

Print media outreach programs have been used ex~ensively throughout the
watershed, particularly by Westlake Village, Agoura Hills, Mah’btt, Caltrans,
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V
Angeles Counties. City newsletters in Agoura Hills,and Venturaand

Malibu and Westlake Village mailed to all residents have included articles -’~"
promoting various storm water programs. Utility bill inserts are also used "r
extensively to promote public awareness. Billboard and bus stop shelter
advertising are among the programs used by Los Angeles County. Door
hangers and refrigerator magnets are distributed by Malibu, Wesdake Village
and Los Angeles County. The County will soon have a program mascot,
Chilly Willy, to be used at public even~

2,.    AUDIO MATERIAl.
7

Similarly, Co-Permittees may utilize audio materials to convey information
regarding stormwater management. Examples of audio materials include
radio advertisements/public service announcements and informational
ca.~sette~

When calling the City of Calabasas, ¯ caller placed on "hold" hears public.
service announcements that promote various City prngranu, including tho~
that affect storm water quality.

3. VISU,~d, MATERIAL

Catch basin stenciling program is an excellent means of educating the public
on the mechanics of the storm drain system. The intent of the program is to
enhance public awareness of the impact of stormwater pollution on receiving
waters and to di~’ourage improper waste dispos~ practice~ Another effec.tiv~
medium for communicating the importance of stormwater management is
through television. Possible measures include producing ¯ public service
announcement, cable acce~ program~ and/or an infornmtional video.

The most u niversa! of the genera] outreach p~tch basin ~tenciling-is
receiving full cooperation throughout the watershed. Extensive sten~Iing has
already been done by nil watershed jurisdictions, with some having completed
the task. Westlake Village and Ventura County hav~ used custom stem/Is;
the others have used the stencil designed by Heal the Bay and City of Los

Among broadcast media outreach, f’rve ¢ities--Westlake Village, Hidden ~
Agoura Hill~ Calabasas and Thousand Oaks--jointly sponsor cable TV public
service announcements. Los Angeles County uses both television and radio
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4. DISTRIBUTION PLAN

General outreach efforts must be conducted throughout the entire watershed,
Materials should be available at all public counters and distributed at public
events such as environmental fairs and contests. A c~ty ne~letter is another
effective method of conveying the pollution abatement message,.

FOCUSED O~CH

Efforts should be made to target special groups. Focus could be on specific
pollutants, practices and/or activities, or businesses. A walershcd-wide concept will
be developed by June 1996,

I. POLLUTANT SPF.,CIFIC

For a particular watershed, there may be priority pollutants which are of more
concern than others. The reduction of these pollu~tnts may be address~ in
a more focused public education and outreach program. Any of the methodl
used in the general outreach program may be utilized in a pollutant specific

2. PRACTICE/ACTIVIT~ SPECIFIC

a~om ~ a dire~ ~fe~ on ~e qu~i~ of ~ter.
~u~ must ~ ~de a~ that their ~nt
~ntdbufing to sto~ter ~llutio~ ~/~ ~� ~ U

~~ (I) w~t a~i~ti~ ~ ~u~ sto~r ~Hu~o~ (2) h~ ~t
M~ge~nt ~i~ ~ ~d W pr~ent ~Hud~

~/a~w s~dfi¢ ou~ch should pm~ ~bH~

~ated ~th di~h~ ~m munid~
effe~ve pmg~m should include the ~mbl~en~ ~o~ ~d ~fion
of a reining hotlin~ Timely re~ng ~
and illi~t di~harg~ are ~ti~ in ~ntmlling ~ ~s of st~r
~llu~on. in~ in public involvement may ~ a¢~ ~ ~n~ a

~u~tional effom ~roughout the wate~h~ s~d ~ ~e ~bH¢ ~t
the ~ten~ of the ~ ~gel~ Coun~-~
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hotlines; provide them with information regarding what to look for, and
guidclines/pro~dures on how to report incidents.

Another critical component of practice/activity outreach is the development
of a program to facilitate the proper management and disposal of used oil and
toxic materials. An effective program could include, but are not limited to,
the operation of recycling facilities and the conduction of household
hazardous w~te round-ups. The program could also include information
about alternatives to toxic materials. Educational efforts throughout the
watershed should provide the public with detailed information regarding the
Los Angeles County-wide Household Hazardous Waste Round-ups and any
other local programs.

The varied sources/causes of storm water pollution have resulted in
implementation activities that target specific types of pollutants, activities and
land uses/types of businesses. Within this watershed �o-permittees take pan
in public information and participation programs specifically aimed at
preventing improper disposal of hazardous household products and
encouraging actions that keep general wastes out of the storm drain system-
such as recycling programs, public trash r©ceptacles and the cleaning of
sidewalks, alleys and vacant Io~ Illegal dumping and discharg~ ~ ~o
~cific targeu~

Such activiti=~ are enc~mraged through general outreach programs (di~u.,~l
above) that promote p.ograms .o.-free phone hotlY, fo. repo. 
illegal polluting activities, topic-specific brochures, speaker~ bureaus, special
recycling facilities (used motor oil, hazardous produc~ etc,) Westiake Village
promotes their recycling program through homeownen a,s~afions. Mafibu’s
focused outreach includes promotion of their Gutter Patrol program. Venture
County is modifying its "Resource Efficient Yard Care" brochure to incJud=
specific storm water runoff information; thi~ mater~ can be used in
conjunction with their yard waste composting workshops. Los Angeles County
has a wide range of focused programs that can be tailored for special exhibits
and interest groups, including elementary schools. Calabasas has an Earthday
recycling an contest; the City also has a recycfing hotlinc with recorded
information. Agoura Hills has produced a series of seven pamphlets that
outline good housekeeping practices for tbe construction trades.

BUSINESS SPECIFIC

Due to the fact that some business operation have a higher potential of
discharging pollutants into the storm drain system, a more focused pubfi¢
education and outreach program should be developed for them. Employee~
of these businesses should be educated on the ~ue of nonpoint source
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pollution and the effectiveness of Best Management Practices in reducing
pollution. Besides written, audio, or visual materials that focus on spe.cffic
businesses and their praczices, mass mailings or articles in a trade/industz’y
magazines are other possible means of focused outreach.

EDUCATION PROGRAMS

Increasing awareness is the major goal of the Public Information and Participation
Program. An ideal means of accomplishing this task is through educational
programs. Programs should be developed for a variety of audiences, including public
employees and school children. Educational programs can also be an important part
of a general or focused outreach. A watershed-wide concept will be developed by
June 1996.

1. PUBLIC EMPLOYEF~

It is important to educate all of the public employees about the stormwater
program so that they do not continue with any practices that are counter
productive. Funhermure, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees can be used
to modify the program for improved effectiveness. The outreach must involve
employe~ on many different levels - from program managers to field
personnel. Educational programs for public employees may include, but are
not limited to, articles in City newsletters, training classes, checklists for field
personnel, and interdepartmental forum or committee. Any of the materiah
utilized in an outreach program - written, audio, or visual materiah - may be
used in a public employee educational program.

Both general and focused outreach are essentially prograna of public
education. More formal training/education is also conducted by Caltrans and
the County of Los Angeles. Caltrans personnel is educated on highway
maintenance-specifically on such subjects as Hazardous Substance Spill
Awareness and Pesticide Safety and Vegetation ManagemenL County
personnel meet regularly to discuss development of and evaluate storm water
quality practices. Malibu is developing a staff education program, specifica~y
focusing on construction site operations. Ventura County has a hands-on
watershed model for use in public presentations. That county also conducts
a joint teacher workshop on water conservation and storm water pollution
prevention.



School children can play an important role in a public information and
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, .,,chooi children can convey the stormwater pollution
prevention me~ages to the members in their family. School programs must
include information on the storm drain system, stormwater quality awareness,
and may also include, but are not limited to, illegal dumping awareness,
source minimization, and pollution prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of
a K-12 educational program.

Educational programs can also be developed for professionals and technicians
who are not public employees. Agencies should include public ouu’each
material for business license renewal or outreach effort through professional
and business associatiom.

D. CITIZENS PARTICIPATION

The residents of the watershed should not only be made aware of the stormwater
program, they should be encouraged to participate in its implementation. Specific
outreach programs should be developed to allow the public to participate ~nd to
inform them of available means for providing ideas and comments regarding the
stormwater program. A watershed.wide concept will be developed by June 1996.

Residents can assist public agencies in the development and implementation of storm
water quality programs. Several watershed jurisdictions i~ve enib, ted the assistance
of neighborhood volunteers in the catch basin stenciling program. Caltrans’ Adopt-
A-Highway program relies on voluntary private participation to help with clean-up
activities. Hotline programs alto enlist the assistance of residents in =crave

L    VOLUNTEER MONITORINI~

Volunteer monitoring is the result of increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. Such involvement, which is similar to the Neighborhood Watch
Program on crime, usually has good results.
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V
VllL PROGRAM EVA|oUATION

The effectiveness of the storm water programs deveb)l)ed under the Municipal Storm Water
Management Plan (hereinafter called the Plan) mu,~! t)e assessed on a regular and consistent
basis. The Plan for this evaluation must include a ),h©dule for evaluation, a methodo|ogy
for the evaluation, a di,~cu~ion of who will carry ~ut the evaluation, and what wi]! be
evaluated. In addition, there must be a mecha,=~,m to follow up on the information
generated by the evaluation. The Plan should be ad.i.~ted based on the program evaluation.

1
A. PERFORMANCE STANDARDS

The Permittees will develop standards to judge the effectiveness of the activities and
control measures proposed under each chapter of the Plan. The standards will ~erve
as minimum performance levels to evaluate tt,e implementation of control measuror.
The subsequently developed performance evaluation procedures/methodologies will
be the tool to determine if a particular BM!~ has an impact on stormwater quality.
in developing these procedures, we resolve t** gnsure that each BMP is implemented
to the maximum extent practicable. The tat~eted completion of this phase will be
December 1996.

I. DEVi~LOPMENT OF

General performance standards for evaluating the effectiveness of the Best     "~"
Management Practices (BMPs) will I~ developed for all the BMPs proposed
in the Plan. The Watershed Managet,~"nt Committee will be re~onsa%le for U
developing and adopting these evajuation criterion. The Management
Committee may elect to establish st~bcommittees to develop performance
standards for specific program areat~ The area-wide Executive Advisory
Committee will then review and end~,rse the standards. Standard recording
format and implementation schedule will be developed for each BMP by the
Management Committee for use by ~1 permittees. The permittees will be
required to document BMP imple~tentation using the standard format
according to an established scbedt~le. The utilization of quantitative
approaches in measuring effectiveness will be used whenever pesu’ble.
Methods that would yield comparable results for year to year evaluation
be developed.

ACTIVITY/SOURCI~/ACTION ARE~ SPF,,ClFlC

Program effectiveness will be perforrHed based on the information generat~
by the performance evaluation proc~:dures. Using street swcep~ng as an
example, the Plan will propose a metb~d of determining if street sweeping has
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V
an impact on water quality. This could include determining what kind of
pollutants are removed by the sweeping, measuring the size of the pollutants
and the amount removed. Methodologies would he developed for each BMP,
which will assure that each control measure or action is implemented to the ¯
maximum extent practicable. For street sweeping; this may include the
frequency of sweeping now. the method of sweeping, the equipment used, how
the equipment is cleaned and maintained, and the method of disposal for the
material collected. A schedule and format of evaluation shall be developed
for all the BMPs.

The Regional Board has recommended 13 Baseline BMPs, to be developed J.
and/or implemented by all permittees by the end of the current NPDE$
Permit. Existing Permit Task 5.2.5 requires an evaluation of the need for
additional BMPS, source control, and/or structural control measures.

BMPs have only been implemented for a short time period by Phase I and
Phase II cities. Phase IlL which contains ~0 new cities, has not yet
implemented any BMPs. Therefore there b little or no data available to
adequately assess effectiveness. In lieu of recommending any changes or
additions to BMPs currently being implemented or proposed by the
Permittees, a uniform data collection methodology will be established for each
of the 13 baseline BMPs. This methodology would be used by all PermiRees
to compile data on their BMP implementation to allow for ¯ uniform
Countywide evaluation of BMP ©ffectiveness. Priority will be given to
development of a uniform data �ollection methodology to doo.unent the
success or effectiveness of these 13 BMi~. Upon reorganization of the
NPDES Permit Program, as described in Chapter L this will be the first task
addressod by the Watershed Management C.ommitt¢¢. The Uniform data
collection methodology will be developed by January 15, 1995 for the .,J
Santa Monica Bay watershed and by July 1995 for all other watersheds with
subsequent implementation by all perrnittees in each watel’sbed.

An annual report for each watershed will be submitted to the Regional Board not
more than 45 days after the end of each permit year. Each annual report will
include a summary on the programs implemented during the previous year and plan
activities that will be implemented during the current year. Any revisions to the Plan
would be addressod in tbe report.

1. FORMAT/STRUCTURE

In order to insure uniform annual reporting by all watersheds, the F.xecutlve
Advisory Committee will develop a uniform annual report outline for use by
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V
each watershed. Each Watershed Management Committee will develop a
standa~rd format to be used by all the perrnittees in its watershed in reporting~’~
the progress and the status of all storn~’ater programs implemented in its
jurisdiction. The Principal Permittee will utilize this information to develop ~.-
the annual report for the watershed. Upon approval by the Management
Committee, the annual report will be provided to the Executive AdvisoW
Committee which will compile the annual reports from all wate~heds for
submittal to the Regional Board.

~, EFFECTIVENESS MEASURES                                            "~

Under Chapter VIII, Section A, the permittees will have developed
performance standards for each BMP. These performance standards will be
used to asse~ the effectiveness of the BMI~. By the end of each permit year,
the finding~ of the previous program year will be evaluated and u~ed to
suggest changes that are ¯ppropri¯te for implementation during the next year.
Focus should also be given to the use of empirical studies, in a control ~tting,
to more fully assess the effectivene~ of BMI~

The annual report will include ¯ matrix ill~traflng the levels of
implementation for all permittees. Tables will be developed for each BMP
listing all the participating Co-Permittees, describing the status of
implementation by each Co-Permittee of the BMP, and documeoting any     ~"
modifications of the BMP from the standard program. The effectiveness of
each program area will be assessed using the performance standards
developed under Chapter VIII, Section A. For effectiveness measures, the
findings should be presented graphically for ease of comparison with the
established levels of effort. Fiscal budget for all the BMPs implemented
should also be prepared, grouped by programs. An analysis and evaluation
of the results of the past year’s monitoring program data will also be included
in the report. Any revisions to the Plan should be addressed here, with all the
elements affected discussed in their entirety. All relevant information,
as water samples analDe~ and evaluation, should be included in the
appendices.

SEMI-ANNUAL REPORTS

A semi-annual progress report will update the Regional Board on Permit compliance
activities six months into each permit year. The semi-annual report will be provided
to the Regional Board within 30 days after the end of the six-month period.
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V
I. PURPOSE

0
The semi-annua| report will serve as a status report on the progress of the "r
implementation of the Plan.

FORMAT/STRUCTURE

In order to insure unit’orm semi-annual reporting by all watersheds, the Co-
Permittees will use the standard format developed for the annual report in
reporting the progress and status of all the BMPs implemented /n their
jurisdictions. The Principal Permittee will utilize this information to develop
the semi-annual report for the watershed for submittal to the Regional Board.

The semi-annual report will include a matrix illustrating the levels of
implementation for all permittees. Tables will be developed for each BMP
lisdng the participating Co-Permittees, describing the status of implementation
by each Co-Permittee of the BMP, and documenting any modifications of the
BMP from the standard program. The permittees will describe the problems
encountered during implementation and diseu~ the modifications to the
program in order to solve the.~ problem~.

in order to facilitate the preparation of semi-annual and annual reports, standard
internal formats for use by all Permittees will be developed. The internal reporting U
procedures will be completed for all Plan chapter elements by Docember 19~36.

The Watershed Management Committee will be respon~’ble for developing
standard forms for use by each Permittee. Standard forms will be developed
for each BMP to monitor its progress. Some Permittees may have to
customize the standard forms in order to reflect their programs’ additional
features. The forms will collect all the information es.sendal to the
preparation of the annual and semi-annual reports. In developin~ the
standard report forms, information that b quantiT:~le and speci~c for each
program area and/or BMP will be collected.

PROCEDURES

Co-Permittees will submit all the BMP report forms to th~ Principal Permitt~
at the end of the six-month period and the permit year, respectively.

VIII-4
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RECORD KEEPING

The Regional Board does not need to see all of the extraneous information,
but the records will be retained by the Principal Permittee for 2 years. Each
Perrnittee will keep a permanent copy of its reporting forms in case they are
needed.

STORM WATER MANAGEMENT Pl.JkN REVISIONS

There will be an annual review process that will allow th~ Permittees to revise the
Plan for the next year and for the rest of the permit period. Revision procedures will
be developed by December 1996,

I.    PROCE88

in the annual report. Permittees will compare the progres~ made on all the
BMPs with the established leve! of effort, if the level of Implementation is
inadequate, the program should be adjusted to accelerate the progress, If the
progress made to date shows that the program is ineffective or ine~ci¢nt in
protecting the stormwater quality, a new program should be developed and
implemented for the next f’u~ai year and the rest of the permit periocL

REPORTING

All refinements or revisions to be made in the fiscal year will be documented
in the annual report, with tbe dates of impl©mcntation proposed.

’
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¯ IX. MoNrrOmNG

Monitoring Program is a critical element in the Stormwater Management Plan. It will
provide important data for use in characterizing existing stormwater/urban runoff quality,
guiding future development, and modifications to the Plan and also to assess its
effectiveness. A watershed wide monitoring program shall be developed by December 1996.

A. SYSTEM CHARACTERIZATION

The existing Permit subdivided the County into six drainage basim with information
to be collected to characterize each of the ba.~im.

1. WATERSHED

Each drainage basin has been subdivided into numerous drainage areas, based
on an evaluation of the existing drainage system and surface flow patterns.’
For each drainage area, the following information has been compiled: ~ize;
breakdown of existing land use; imperviousness; description of mils; Ioeatioa
of waste disposal facilities; and the location, type, and number of industries
by Standard Industrial Classification (SIC) Code. This information has been
submitted to the California Regional Water Quality Control Board, Los
Angeles Region, for Phases I and 11. Phase ill watershed characterization is
in progress and will be completed by the end of December 1994. Due to the
volume of the watershed characterization data, this information has not been
included herein, but is available for review at either the Regional Board or
the Lm Angeles County Department of Public Worla.

This information will provide a basis for developing other monitoring program
elements such as pollutant loading estimates from major land uses and
watersheds; pollutant source identification, and identification of illegal
discharges/illicit disposal pra,~ce~

STORM DRAIN SYSTF..M

In subdividing each basin into drainage areas, the drainage area tn’butary to
all major outfalls has been identified. Within each drainage area, the
tributary storm drain system is being identified and mapped. Key information
such as the size of the storm drain facilities, locations of manholes and inlets,
and storm drain connections is being compiled. This information will be vital
in conducting °storm drain inspections to identif~ and eliminate illng~l
discharges.
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REC~EIVING WATERS

Due to the extent of urbanization in Los Angeles County over the past
decades, most of the streams designated as receiving waters in the Los
Angeles basin have been replaced with man-made storm drainage systems to
provide flood protection to the urbanized areas. These streams have been
mapped as part of the storm drain system mapping done under A.2. ~
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Works (Department) has been
performing surface water quality monitoring on a voluntary basis since the late
1960s. Samples have been collected and analyzed from various receiving
water streams and channels throughout the County to collec~ general
information a.~ to the quality of the surface runoff within our storm drain
system.

The program in existence at the time the current Permit was issued was
established in the mid 1980s. Twenty-eight sites are sampled monthly for dry
weather flows. Twenty-one of the 28 sites are sampled for storm flows up to
five times per y~r. The collected samples are analyzed for general minerals,
pH, total dis.~lved solids, specific conductance, biochemical oxygen demand,.
bacteria, heavy metals, pesticides, PCBs, total organic carbon, volatile organi�
compounds, and total petroleum hydrocarbons.

The sample collection at these sites will continue while the new National
Pollutant Discharge Elimination System (NPDES) Permit monitoring stations
are established. Once all NPDES Permit monitoring stations are operational,
sampling at these 28 sites will be discontinued.

In order to provide an initial assessment of the water quality in the major
streams and channels in the County, an analysis has been performed on the
data collected through the existing surface water monitoring program. 1"he
analysis has been done on a Countywide basis and also by major drainage
basin. The report can be found in Volum~ 8,

To better arz, ess the receiving water impacts of stormwater tl~ Depamncnt
will be developing a program to further study stormwater impacts on selected
receiving waters, including conducting toxicity studies. Initial efforts will focus
on the Santa Monica Bay Watershed. A Request for Proposal for the
development of such a program will be advenized by January 1.5, 199~.

The water quality data collected by the new NPDES Monitoring Program will
provide more detailed data to better assess in upcoming years the quality of
our receiving waters. Ten monitoring stations have been proposed along th~



major streams in the County. A description of these site locations can be
found in the monitoring work plans for Phases I, II, and Ill, previously
submitted to the Regional Boar~ see Volume &

4. Lk.ND USE

As described under Section A.I. above, the existing land use categories within
each drainage area have been identified. This information has been used to
select drainage areas comprised of a single homogeneous land use for land
use specific monitoring. A total of 14 land use monitoring sites are being
established in the County. Five sites are being installed in the Santa Monica
Bay Watershed with the remaining nine to be selecled from within the
Los Angele.% San Gabriel, and Santa Clara River Watersheds. For ¯
description of the sites, please see Volume 8. These sites will provide
valuable information as to the types and levels of pollutants found in runoff
from various land uses. This information can then be used to refine the
Stormwater Management Plan to develop specific management me~ure~ to
target identified problem~,

SOURCE IDENTIFICATION

Identifying the sources of stormwater pollutants from both spe~fi¢ land uses and
specific activities will provide the information needed to identify problem areas and
¯ llow specific management measures to be developed to addre.~ these problems,

SPECIFIC LAND USE

subject to individual monitoring to determine the types and levels of
pollutants present.

SPECIFIC ACTIVITIF.,S

a. A pollutant source identification program will be designed to ident~
significant pollutant sources (i.e., parking Io~ industrial activities,
with the hope that remedial action can be undertaken to reduce any
significant impacts so identified. It will focus on monitoring vet7 small
areas (i.e.., less than five acres) where ¯ specific and/or interrelated set
of pollutant generating activities arc o¢c~ [ts objective is to
provide data for selecting BMPs for specific activ;.’tles rather than
characterizing discharges for long-term pollutant loading estimate~.

Identification of pollutant sources can be done using a number of
methods. Potential sources of storm water pollutants can be identified
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by records of chemical use and/or storage, by studies of specific
activities which lead to the deposition of pollutants throughout the
watershed, and by field inspeaion or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land
use information or by mass loading estimate.s.

By mid January 1995, the Coumy will begin targeted monitoring of ¯
municipal corporation yard in the Santa Monica Bay Watershed.
full program for pollutant sources identification will be developed by
December 1996.

b. A storm drain inspection program has ~ been developed ~nd is
being implemented. The first phase of the inspection program will
target the open channel storm drains to identify illegal discha~es.

The open channel inspections will also be used to screen outfalls from
underground storm drains for the presence of dry weather flows. ~
information will be used in the next phase of the storm drain
inspection program to prioritized the underground storm drain system
for further field screening ~i inspection of problem are~

C, L"ONTROI~ MEASURE

It is unlikely that the effectiveness of the v~rious control measures implemented b~
the storm water management plan can be determined solely through the data
produced by monitoring the quality of storm drain flows, because it is difficult to
obtain statistically significant comparisons of watershed-wide ~ontrol measure
performance with such dat~. For this reason the effectiveness of ~ontrol ~
will be assessed through other ~

Two general types of methods are awailable for ~,sessment of control measm’e
effectiveness: direct water quality (�onventional) monitorin~ ~nd indirect (non-
conventional) monitoring. Direct water quality monitoring can be used to determine
pollutant reduction by a specific facility or devise. This technique is commonly used
for structural or treatment controls, such as detention basins and constructed
wetlands, where there is an accessible inflow and outflow. Inflow ~ outflow result~
are compared to determine Pollum.nt removal and effe~iveness.

Direct water quality monitoring of site runoff before and after implementation
non-structural control measures is also possible. However, it is difficult to
demonstrate effectiveness at a statistically significant level because of the high degree
of variability in stormwater pollutant concentration and mass loading data. "I’ne
water quality improvement due to non-structural control measures is generally
expected to be less dramatic than that achieved through struc~u’al ¢onffols. A larger
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number of samples is therefore required to produce a statistically significant result.
This is especially difficult in relation to the monitoring of the pre-control measure
condition. Collection of adequate baseline information is necessa~ prior to the
imp]ememation of management practices. Direct monitoring of the effectiveness of
non-structural comrols is feasible typically only under experimentally controlled
conditions (e.g., selection of small well-defined watershed; control of rna~zagemeot
practice implementation; effective sitting and timing of monitoring activities),
including a sufficiem number of samples to achieve statisUcal significance.

Indirect monitoring currently is the primary method of choice of assessment of
management plan effectiveness. A number of indirect monitoring techniques are

fevailable for assessment of management plan effectiveness.

Verification of program implementation is an indirect monitoring method that can
be used to determine how ¯ management plan is being implemented. Another
indirect monitoring method, pollutant removal inventories, can be used to assess the
amounts of pollutants that have been prevented from entering the municipal storm
drain system.

The 13 Baseline BMPs recommended for implementation by the Regional Board
other BMPs proposed by the various Co-Permittee are in general all non-structural
control measures, in the short-term, a uniform data collection methodology will be
developed for use by all Permittees to compile information on the level

~ implementation of the 13 Baseline BMi~. This will allow for ¯ uniform watershed-
"---° wide evaluation of BMP effectiveness. For the Santa Monica Bay watershed, this

uniform data collection methodology will be developed and begin implementation by
January 15, 1995. For the other watersheds, implementation would begin July
1995.

For the long-term, as the various chapters of the Plan are more fully developed,
possibilities for the use of direct water quality monitoring for control measure
assessment will he evaluates as opportunities arise.

D. POLLUTANT LOADING

One of the objectives of the monitoring program is to estimate the annual pollutant
|oadings from each watershed. Knowing the types and quantities of pollutants
discharged into receiving waters are important in assessing the impacts ot~ stormwater
and, in turn selecting appropriate control measures to address problem areas.

The 24 permanent monitoring stations that are being established Permit-wide will be
utilized to estimate pollutant loads from each watershed and also from various land
uses. For a description of the methodology to be used to estimate pollutant loadinl~
please see Volume 8. For the Santa Monica Bay Watershed, the pollutant loading
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model will be tested and operational by January 15, 1995. Actual pollutant loadings
will be calculated subsequent to storm events occurring for which water quality data      -~"
has been obtained. For the other watersheds, a schedule for pollutant load
modelling will be provided by January 15, 1995. L
To more closely model pollutant loadings and evaluate mntrol measure impacts, ¯
more detailed dynamic modelling will be undertaken on a smaller, representative
sub-watershed. The EPA-SWMM model has been selected for use in our dynamic
modelling efforts. For the Santa Monica Bay Watershed, the Kenter Canyon Drain
sub-watershed has been selected for this modelling efforts. This sub-watershed is
typical of the urbanized areas in the Santa Monica Bay Watershed. It is comprised
of multiple land uses, has well-defined boundaries, and has no upstream flow
regulation. We are reviewing and identifying the existing drainage system, defining
current and future land uses. and conducting field checks. The model will be tested
and operational by Januan! 15, 1995, with actual modelling results to be available
later when local water quality data from our monitoring stations becomes available.
Based on the results of the dynamic modelling of the Kenter Canyon sub.watershed,
other sub-watersheds may be ~elected fmrn the other major watersheds in the
County.

F... COMPONENTS OF A MONITORING PRO(IRAM

"rhe components of the monitoring program plan such at monitoring ~]te Io~atiom,
I , dry/storm sampling frequency and methodology, constituents to be sampled, field and

~.~I laboratory procedures, QA/QC., etc., can be found in Volume 8 which has been
~ previously provided to the Regional ~

The Monitoring Program elements de~ribed in Volume 8 will be revised to addres~
the Monitoring Program needs described in Section A - D above as agreed to in the
letter from the County to the Regional Board dated September 22, 1994.

As the various chapters of the Plan are mine fully developed, the Monitoring
Program will be revised to address any additional monitoring needs that may re.fit

F. DATA MANAGI~MI~NT

For water quality data collected at the 24 monitoring stations, please see Volume 8
for data storase and reporting methods.

For each Section A - E of the Monitoring Program descn’bed above, an annual relx~
will be prepared detailing the data collected, with an evaluation and interpretation
the data including water quality impacts.
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SANTA MONICA BAY:
BALLONA CREEK AND OTHER URBAN AREAS

STORMWATER MANAGEMENT PLAN

IN’I’RODUCTION

On June 18, 1’~0, the National Pollutant Discharge Elimination System (NPDF.,S) Permit -
Order #90-079. NPDES #CA0061654-C16948 was issued to the County of Los Angeles and
17 cities tributary to Santa Monica Bay. During the’ subsequent years, two newly
incorporated cities within the Santa Monica Bay Watershed, Caltrans and the County of
Ventura also became Co-Permittees. This Permit outlined a three-year program which
required each Permittee to: characterize drainage areas; develop and schedule the
implementation of Best Management Practices to enhance the quality of stormwater/urban
runoff within its jurisdictional boundaries and storm drains it owns and operates. On Jub/
l, 1992, 36 additional cities were initiated into the Permit and began their three year
program. By July 1, 1993, the remaining 30 cities in Los Angeles County within the
drainage basin were initiated into their three year program. The �ities were grouped
according to their starting dates and referred to as Phases I, IL and III respectively (See

¯ " Table A). In general, the boundaries of each Phase did not encompass whole watersheds
but portions of various watersheds (See Figure I).

The Permit has a five-year duration and although Phase Ill �/des have only completed year
one of their three year program, the Permit requires the submittal of ¯ Report of’ Waste
Discharge (ROWD) which serves as an application for a subsequent NPDES Pern~t to
replace NPDES Permit #CA00bI654, which will expire on June 18, 1995, Therefore, the
County of Los Angeles, Ventura County. C, altrans, and the 85 cities are now parties to the
subsequent NPDES Permit application utilizing the Municipal Stormwater Management
Plan (herein ¯her called the Plan) concept.

The Plan is based on the Stormwater Management Plan Components developed by the
California Regional Water Quality Control Board, Los Angeles Region (Regional Board),
and is proposed on behalf of the Counw of Los Angeles and the other participating
agencies, see Table B.. The Plan describes the stormwater management activities to be
undertaken during the next single, five.year NPDES Municipal Stormwater Permit. The
Plan involves the subdivision of the area of the County under a single new Permit. into
six watersheds, each with its own stormwater management plan. For these watersheds and
the agencies in each of these watersheds, see Table B and Figure 2.

As required by the current Permit. all Permittees have proposed BMPs for their
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board. These BMPs have already addressed many of the prognm areas discussed under
the storrnwater management plan. As required by the current Permit and continuing on
under the new Permit, the Permittees will continue to implement these BMPs. This
storrnwater management plan will involve reorganizing the individual city-based BMP
programs into ¯ single stormwater plan for each watershed. The timeline shown in this
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document reflects the time needed for the transition from individual city-based programs
to the preparation of a mutually agreed upon and collectively develop<~d watershed plan by
all parties of the new Permit for each of the watershed area.s, The first step in beginning
this process will be the reorganization of the current three-phase program into a new
watershed based program. A reorganization of the Phases into watersheds which are based
on hydrologic characxeristics will allow for the consistent development and implementation
of programs among Permittees, referencing land use and drainage infrastructure within their
respective watersheds. Consistency of programs throughout the watershed will be beneficial
in terms of targeting specific pollutant problems and areas.

This watershed is within the targeted area of the Santa Monica Bay Restoration Project
(SMBRP), which was formed in 1988 when Santa Monica Bay was included in the National
Estuary Program (NEP) as one of seventeen significant estuaries or �oas~ water bodies
nationwide. The SMBRP has developed the Santa Monica Bay Restoration Pla~ which
identifies 74 Priority Actions to be implemented within the SMB l~’ainage Basin to improve
the quality of Santa Monica Bay. The SMBRP has relea.~d its draft plan in April 1994 for
public review, to be completed by the end of this year. Upon approval of U. &
Environmental Protection Agency, the State Water Resources Control Board" I~1 other
agencies, the priority actions discu~d in the plan will be implemented by ¯ v~rtety of
agencies and parties. Detailed development of the stormwater management plan for this
watershed will incorporate thos~ Priodp/ Actions targeted for the improvement of
stormwater/urban runoff quality.

This specific Plan will address the stormwater nmnagement issues for the Ballona Creek and
Other Urban Areas watershed, which include the following cities a~l agencies:

¯ Bever~ Hills ¯ PmJos Ven’d~ ~
¯ Caltrus ¯ Rtncho P81o~ Ve~des
¯ Culv~r CIt3, ¯ Redondo Be~b
¯ £1 Segundo ¯ Rolling Hills
¯ Herumsm Kem~ ¯ RolIin8 Hills ~
¯ Los Angelss ¯ Santa Momic8
¯ LOs Angeles Couu~ ¯ West Holl3mmod
¯ Mambattmm Beach
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I. PROGRAM I~LANAGEMENT

PROGRAM STRUCTURI~

The County of Los Angeles is designated as the Principal Permittee.
agencies are designated as Co-Permittees. The following are conditiot~ that
establish the responsibilities of all Permittees.

!. RESPONSIBILITIES OF PRINCIPAL

Anticipated duties of the Principal Permittee include:

Being the coordinators of permit activities and chairing Ill0 area-
wide Executive Advisory Committee and the Watershed
Management Committees;

¯ Providing the resources neces.~ary for development of
stormwater management plan;

¯ Providing teehni~:al and administrative tupport for both
Eaecutive Advisory and Management Comndtteeg

¯ Implementing the monitoring program;

¯ Providing the resources necessary for developing annual f0pom
including evaluating monitoring program data and BMP
effectivenetg

¯ Complying with all the responsibilities of a Co-Permittee
below.

RESPONSIBILITIES OF ALL L"O-PERMrrrgg~

Each Co-Permittee is designated a number of dutie~ under the propmed
stormwater management plan:

¯ Participate in the development of the u~rmwater management plan;

¯ Implement the stormwater management plan within their
jurigli~ional boundaries and the storm drains they own
operate;

¯ Provide information needed by the Principal Permittee ogt program
implementation for development of the annual report~



V
The area under the Permit will be subdivided into the six watersheds
tributary to the following waterbodies: Santa Monica Bay, which is further
divided into a) Malibu Creek and Other Rural Area~ ~’sd b) i~llor~
Creek and Other Urban Areas; Los Angeles River; San Gabriel River;, T
Dominguez Channel/Los Angeles Harbor Drainage; and the Sa~t~
River (See Figure 2). Managing these walersheds is a task that will require
a collective and cooperative effort on the pan of ~11 governmental entities
named in the Permit that are within each watershed.

The management stru~ure ot the Plan ,.’onsis~ of ~n ~ea-wide Exe~utiv~
Advisory Commitlee, Watershed Management Committees, ~
Subcommittees. This particular structure is intended to provide a sui,,able
program for the unique charac~eristi¢~ ot" each watershed ~nd shall I~
developed by April 19~.

The Co-Permittees tribum~ to the Ballona Creek ~nd Other Url~m A~¢~
watershed shall adopt this watershed stormwater management program
stru~ure as a E,~uide to allow for ~m area-wide uniformity of compliance of
the Permit.

EXECUTIVE ADVISORY COMMrrrF~

The area-wide Executive Advisory Committee shall consist o/’ the Count/
of Los Angeles, as Chair, and two representative Co-Permit~ees from e.ad~
of the six watersheds. This Committee assumes no responsibility for the              r~
adequacy or inadequacy of any individual ~ry’s program and should not be
viewed as the responsible agency in this sense. The Committee’s main role
is to facilitate programs within each watershed and to enhance �onsistency
among all of the programs. Additional responsibilities of the �ommittee

a. Making recommendations on area-wide issues to each of tbe
Watershed Mmmgemem Committem;

b. Re~iewlng the stormwater management plans as developod by each
Watershed Management Committee and provide direction and
guidance on the plans for consideration by the Watershed
Management Committees;

c.    Assessing the consistency of all area-wide BMPs;

d. Preparing and forwarding unified submittals to the Regional Board
upon receipt or" information and materials submitted by the
Watershed Management Committee in compliance with Permit ,_.__...~
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e. Scheduling and coordinating meetings ~nd con’espondence to ~llow
for �ommunication between the Co-Permittees ~.nd the RegionaJ
Board;

f, Acting as liaison between all Permittees and the RegionaJ Board on
Permit issues as well as mediating conflict ~nong the PermJttees.

WATERSHED MANAGEMENT COMMITIT.,E

A management committee within the watershed will be comprised of the "/
County of Los Angeles, as Chair, and one representative from each of the J.¢o-Permittees in the watershed. The committee shaJl be responsible for:.

5Establishing go~ls and objectives for the watershed;

b. Preparing the stormwater management plan for the watershed (This
includes the development of all chapter component= of the

�. Assessing the eft’ecdveness of the plan ~ut m~dng ~ppropri~te
changes~

d. Preparation of the ~em|-annual progress reports ~md ~nnual Permit
reports on Permit activities within the w~tershed for ~ubmitt~! to the
Regional Board (For the annual Permit r~port, a draft will be
circulated to each Co-Permittee and the Executive Advisory
Committee for its r,.-~’iew ~nd comment. Final copies of r~pons
shall be forwarded to the Executi~ Advisory Committee through
which a compilation from all six watersheds shall be ~ubmitted to
the Regional Board);

e. Enhancing the implementation of th~ storm water nm~gement plan
within th~ Ballong Creek and Other Urb~ Areas wat~rsh~:l.

SUBCOMMrrI~,~

Subcommittees will be established where needed as determined by th~
Management Committee and/or the Executive Advisory Commi~e.. Th~
Subcommittees would be focused on specific progrma areas and ~n
provide more specific oversight on the development, implementation, and
evaluation of selected program areas. These subcommittees ~ be
scheduled to meet on a routin~ basis.

I-3
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INSTITUTIONAL ARRANGEMENTS

Management of the stormwater program requir~ the collective effon~ and the               ’~"
cooperation of all Permittees. No Permittee has the ability and the legal
authority to assume the responsibility of all aaivities of this Permit. Therefore,
agreements will need to be formally developed amongst the Permittees to insure
proper implementation of the Permit requiremen~

I. PROGRAM PARTICIPANT ARRANGEMENTS

As the Principle Permittee, the County of Los Angeles will be designated 1
as the lead agency for coordination of Permit activities and therefore shall
chair the executive committee and the management committee meetings as
they are scheduled. The lead agency is responsible for �oordination of the
Permit but is not responsible for the adequacy or inadequacy of any
individual Permittee’s program. All other entities are Co-Permittees and
will be responsible for the Permit compliance of their own agency’s
program. An implementation agreement will be drafted formally detallin~
the responsibilities of the Principal Permittee and the Co-Permittees. The
agreement would also address the funding of various watershed-wide
activities such as plan development, annual evaluation and reporting, and
monitoring. .Execution of the agreement by all Permittees is targeted for
December 1995 ....

2. AREA-WIDE IN1T, RAGENCY

~ the Plan for each watershed is more fully developed, the Watershed
Management Committee will coordinate with special agencies a~l distric~
that also regulate and/or perform activities addrer~,d under different
elements of the Plan. This coordination will attempt to ensure fl~at their
functions and ~e Plan are compatible. A few of ~ agencie~ include:

¯ Any overlap of waste regulations, Household hazardous waste
programs and or Industrial impections shall be recognized and
addre~,~ed, by all cntiti~ that fall under this Permit. in refe~renco to
th~ watershed program.

¯ Inspections of restaurants and other food handling establishments
shall be coordinated with the Permitt~es.
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Local Transportation/Congestion M~nagemem

¯ Local municipalities have limited authority over motor vehicle usage
and regional transportation planning. Where feasible, plan
development and implementation will be coordinated with IocaJ
transportation agencies.

County (Regional) Parks

¯ Landscape maintenance activities at public-owned parks will be
reviewed as pan of additional plan development to ensure the use
of proper manasement measure~.

Mosquito Ahatement

¯ Coordination with the County Agricultural Commissions will be
done for mosquito abatemenl progran~ to avoid aclver-.e impact on
the quality of stormwater/urban runoff.

¯ Activities with regards to the Water District~ activitie~ wiD be
reviewed and, when feasible, comply with the watershed program
regulations and requirement.

Other entities, both private and public which have major ]and bolding~
and/or authorities that impact the quality of stormwater/urban runoff
should be initiated to pazl~cipate actively in the prograz~

CITY-SPF..,CIFIC INTERAG£NCY ARRANGEMEN1~

Etch city will need to develop the institutions] framework to address
operation, maintenance, construction, redevelopment, and other zctivities
performed by city agencies such as Public Works, Parks and Rec~.ation,
Planning, and Public Owned Treatment Works (POTWs). These city
agencies will need to pani�/pate in the planning and implementation o/"
relevant plan program ~
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FISCAL RE, SO URCE.~

As each of the Plan chapters are completed, each Permittee will develop a budget
for implementing that portion of the Plan. A complete budget for the Plan will
be produced upon completion of development for all Plan components by
December 19q6. The budget will provide information such as funding sources,
staff resources, contract services, and cost sharing arrangements,

I. AREA.WIDE:

in implementing the Plan, the Permittees may elect to jointly fund a single
program for certain BMPs, such as Public Education, that are area wide in
nature. Funding agreements including budgets and �ost per agency would
be developed.

2, CITY.SPECIFIC

Each Permittee will develop a budget detailing the cost of implementing
Plan activities within its jurisdiction. Special funding in the form of gran~
donations, or other forms of �ontribution should also be actively pursued to
assist in funding special studies and/or’ BMP~.

LEGAL ~,tn’Hoarrv

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire all needed legal authority. Each
Permittee, being separate legal entities, are to have adopted as required by tbe
existing Permit, ordinances that will provide them with the adequate legal
authority to develop, administer, implement, and enforce =form water/urban
runoff management programs within their own jurisdiction. The ordinance must
provide for its enforcement and at a minimum spedfy that violators may be
subject to penalties including, but are not limited to, fines and termination of the
activity causing the violation. A plan for identifying any additional legal
authorities needed by the Permittees will be included in the �ompleted Plan for
the Ballona Creek and Other Urban Areas watershed by December 1995. Upon
completion of development of the Stormwater Management Plan, enforcing
compliance with the Plan will be the responsibility of the Regional Board.

P.\ORV~WSHED2,BAL\i
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II. ILLICIT DISCHARGES                                      ~’~

The elimination of illegal connections and illicit disposal (IC/ID) practices is an important
component for any program aiming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC/ID prograrr~, we can make logical decisions regarding application of best management
practices (BMPs) to minimize such incidents. These BMPs will vary due to the jurisdictional
differences which exist within each watershed. Each jurisdiction within the watershed will
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as ¯ whole.                                                             ./~

IC/ID practices are intermittent discharges of pollutants into the storm drain system that
can degrade the quality of receiving waters. This can occur through ~:atch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activities are done by
individuals who do not know that such practices are illegal and can adversely impact the
environment. Yet, others may be carrying out inch practices with the full knowledge that
such activities are prohibited.

A. ILLICIT CONNECTIONS

In order to implement an illicit connection management program, juri~ictio~ at ¯
whole will need to develop and implement the procedures for investigating each of
their respective storm drtin ty~tena.

Detailed procedures to eliminate illicit connections depends on the �omple~ty of the
storm drain system. A consistent watershed wide concept will be developed to
investigate illicit connections to the storm drain system. Based on the results of field
screening actvities, or other appropriate information which indicates an area of
reasonable potential of containing ilficit connectons, detecton and follow up          ~_~
procedures would be followed. Priority should be established to fot~s on major
problem areas and allow for ¯ cost-effective approach to eliminate illegal
connections. This concept will be developed by December 199~.

L SYSTEM SUIW~

A system survey is ¯ nece&sary component of an illicit connection elimination
progr’~n. Although the basic concept is similar, the actual techniques and
methods which jurisdictions within the watershed use to ~onduct system
surveys can be quite diHerent.
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In conducting system surveys, the intent is to avoid costly investigations within
areas not suspected of containing illicit connections. Field screening, map      -"
research, and land use investigation acti,’ities will be done initially to identi~
potential problem areas. Public outreach efforts will be used to inform
citizens in the area about the problem. Enforcement action will be taken to
terminate such illegal connections. It should be noted that more detailed and
sophisticated techniques such as televised inspection and dye testing will only
be used in special situations ~s needed.

Two jurisdictions, Los Angeles County and fl~e City of Los Angeles have            "~
undertaken system surveys. The County is preparing maps showing the
location of each storm drain, its manholes, and catch basin �onnector pipes.
The location and source of discharge for all connections is being inventoried
and a GI$ system is aiso being developed. This information will be used in
the storm drain inspection program which is ongoing. The program is
targeting open channel storm drains. All open channels will be inspected for
evidence of illegal discharges. The open channel inspections will also be used
to collect information on dry weather discharges from underground drains ~or
use in prioritizing furore underground drain inspe~ions.

Los Angeles l~s ¯ comprehensive proLzr~ in operation to identify ~11 ouff~is
in the storm drain system and their u’ibut~ drainage sreas for possible
incorporation into ¯ databa.~. Visual observ¯tions and ouffall samplings
used to identif~ and prioritize dntinage ~’ea~ for investigation of pollutant
discharges. The CitT b aiso in the process of ongoing s),stem inspections.            ~’~
Storm drain lines are inspected to stop ~e of pollutants from specific
f~cilitles by monitoring maimenan~ holes mound suspected sour~.s.
Additionally, closed circuit television of storm drain interiors, provided 1~ a
contracted vendor on ¯ "on call" ~ m detect cracks, misalignments,
deposits, debris ~! illegal/illicit connecxions is underway. These prngr~ms
will provide tel¯ted information which will be used as referen~ m~teri¯ls for
the development of ¯ w~ttersbed wide ~

ONGOING ~’b’TEM

Ongoing system inspe~ons for illicit connections will involve ~e techniques
identified in Scion L ¯bore, ~long ~,’ith some ~dditional a,.-tivities. In
smaller systems where the storm drain goes into several pumping stations, ~
regular inspection of the pumping stations for, among other things, evidence
of itiicit ~.harges will be su~icient.

In larger and more compl~ systems, ¯ program of field s~reening will be
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributa~ to the suspect ~egal connection can then be further

n-~
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investigated for illicit connections. If a discharge can be traced to a particular
facility, the facility will be investigated to identify, where exactly the pollutants
are coming from and efforts needed to stop the dischaxge.

Another means of detecting illicit connections may be to rely on reports of
illicit discharge from the public. This will utilize the County’s or another
agency’s established "hotline" number that the public can call and report such
observations.

REPORTING

A consistentrecording system will be established to track reports of illegal
connections. This recording ~ystem will be u.~d by the Permittees within th~
watershed.

ILLEGAL DUMPING

Due to the intermittent ~nd unpredictable nature of illegal dumping, apprehen.~on
rate of violators could be quite low at the out, t. The first �ours~ of action is to
develop an ~rea wide edu~tior~i snd reporting system slon~ with prompt response
pro~dures. This w~/be s~ompl~ed I~, D~cember

L ou’rRF~CH

Hotlines for report~ illegal dumping, plus ~m outr~,~h program to publiciz~
the phone numbers, can be very effective. The County l~s established an 800
hoti~e for reporting illegal dumping. Nine citi~ have additional hotlines,
generally ¯ 24 hour City Hall phone number. It is also possible to make
reports to the Fize Department, Police and ~ity Engineer in some cities.
the cities in the watershed have some type of outreach program to publicize
the reporting hotIines. Methods include: an outreach brochure, door hangcr~
cable television announcements, banners on city streets and articles and phone
numbers printed in city newsletter. The city newsletter was the most widely
used. The cities of Los Angeles, Santz Monic~ and West Hog)wood, ~ wed
as Los Angeles County, have extensive outreach
See Clmpter VII Pub]k ]Mormztion and P~rtkipztiom of t]zis report for ¯
detailed discussion of the outr~ch program.

Measures that may be used for this aspect of the program may include but
limited to regular inspections of vacant facilities, street use impection
programs to detect illegal discharges m~l dumping into the street system, and
a public complaint and reporting system.
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Caltrans and Los Angeles have begun system surveillance programs. Caltrans
inspects excess land parcels to identify and remediate hazardous wa.ste and
debris dumping. The Los Angeles Bureau of Street Maintenance enforces
violationsof excess water and other fluids into the street system, primarily on
a complaint only basis.

SPILL RESPONSE

The Health Hazardous Materials Division (HHMD) of the Los Angeles
County Fire Department is generally the primary spill responder. If the
material is found to be hazardous and poses an imminent threat to public
health and safety, the cleanup and disposal of the material will be done under
the supervision of HHMD. If the material is non-hazardous, the responsibility
will fall on local agencies to coordinate cleanup, disposal and attempt to
identify and prosecute the violators. Cooperation among all agencies wil! be
needec, to allow for prompt action and joint effort to deter such violators. All
agencies will have local authority against such illegal dumping activities.

Spill response procedures have been established by the L"ulver City Fire
Department, who investigates hazardous materials spills, and West Hollywood,
where 24 hour emergency dean-up is provided. The City of Los Angeles is
ensuring that city-owned facilities have adequate spill prevention, �ontahunent
and respo  procedu .
COMPLAINT RF.SPONSg

The County and some local agencies have established ¯ stormwater telephone
"hotline" that can be utilized by all citizens. Public complaints are generated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative offices. Although
responses to these complaints will vary depending on the nature of the

COORDINATION OF ALTERNATiV~ DISPOSA~

Alternative ~ is one way of reducing non-stormwater materials tlmx
potentially ~nd their way into th~ storm drain system. Recycling programs
one of the most effective ways to reduce waste material. The recycling
program can either be at the curbside or through drop-off centers. Household
hazardous wastes can be dropped at mobile collection centers or at fixed sites.
Co-permittees in the basin generally participate in the County’s Household
Hazardous Waste collection program. Effectiveness of those programs may
be enhanced by a public outreach program that will inform the public of the
locations and/or schedules for such events. Technical assistance or
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information may also be provided to businesses that want to develop ¯            I~
pollution prevention, waste minimization or alternative disposal program.

Recycling programs and hazardous materials round-ups can help minimize            L
illegal dumping, The implementation of recycling programs in this watershed
is excellent. 13 of the 14 jurisdictions have ¢urbside recycling programs and
the city without curbside pick-up provides drop-off sewice at City HaiL
Caltran~ which cannot panic;pate in curbside recycling, does recycle used
materials its shops. Notable is the City of Rancho Palos Verdes who sponsors
a recycler of the month promotion which gives one year free trash collection            "~
to the winner as a inducement to panic/pate in the recycling program. The
majority of cities panic/pate in the Countywide Household Hazardous Waste
Round-ups. Only Santa Mort/ca, who maintains its own drop-off facility, and           ~
C.altrans, who recycles its own materials, do not take pan.

6,    REPORTING

Incidents involving a hazardous material entering the storm drain system are
to be reported by the responsible party, or, if not known, the responding
agency, to the California Regional Water Quality Control Board, Los Angele~
Region (Regional Board). Complaints received through the County wide ~
local city hotlines will be tracked and reported to the Regional Board.

ENFORCEMENT PROCEDURF~                                                      "

Enforcement actions against discharges are done through either state hazardous and
toxic materials statutes or through municipaJ ordinances that are already in the codes           ~J
of the permittees. Industrial Waste Ordinances may be used in enforcement actions           =,~
against illicit connections. Furthermore, anti-littering, health codes, plumbing codes
and fire codes may be utilized for dumping or spLll incidents. Enforcement actions
can be taken by different mimic/pal agents, including but not limited to, IndustrLal
Waste Inspectors, Building or Plumbing Inspectors, Fire Department Inspectors, Park           .~
Rangers, Street Use Inspectors, Health Inspectors, Police Officers, Community
Services Of Ecers, Animal Control Officers, Code Enforcement Staff or Public Works
Inspectors. Some of these agents are empowered to either issue citations, Lssue           B~
notices of violations, issue cea~ and desist orders, or even make arrests depending
on the type of violation and the code provisions that they are enforcing. Some of
these agents are also empowered to enforce not only municipal ordinances but also
state laws. A review of the various enforcement tools used by the Permittees w/El be
performed. A recommendation will result on a consistent enforcement approach for
the watershed for consideration by all Permittees in their own enforcement programs.
ThLs recommendation will be developed by December 199~.

~
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The majority of cities stated that municipal codes and ordinances have been adopted.
Several of these regulations include penalties for non-compliance. City staff,
Community Service Officers, Public Works staff, and Code Enforcement personnel
are responsible for ensuring that citizens obey these rules.

D. COORDINATION WITH STATE NON-STORMWATER PERMITS

In order to characterize the nature of the existing non-storm discharges in the
receiving water~ within the watershed, a list of NPDF..S Permi~ issued by the
Regional Board will be obtained. This will help in determining unexpected discharge
during dry weather and to allow enforcement actions to focu~ on illegal dumping
activities.

There is also a need to coordinate with other environmental agencies to ensure that
requirement~ imposed by these agencies do not conflict with stormwater regulations.
Requirements of many agencies do complement stormwater regulations. These
agencies, include but not lira/ted to, Fish and Game, DTSC, USEPA, and the Coastal
Commission. Coordination with these agencies will help minimize overlapping
investigations and result in a more efficient u~ of re~ourceA. A watershed wide
concept will be developed by December 1995.

1. IDENTIFICATION OF PERMISSIBLE/PERMI’UrABLE DISCHARGF.$

A list of non-stormw~ter flows that can be allowed to discharge/nto the
Waters of the State will be establisbed by the Regional Board.

2,,    APPROPR]ATE MANAGF..,M£NT PRA~"qlCE~

Continued �ommu~cation with the Region~! Board will a]low current
information to be circulated among aft

Any conflict in requirements of other enviromnental programs/agencies must
be reported immediately to the Regional Boanl for rufing ns to which one
should take precedent.



I!!. INDUSTRIAL/COMMERCIAL SOURI~S

Each Permittee shall develop and implement a program that focuses on the identification
and control of storm water pollutant discharges from industrial/commercial facilities within
their jurisdiction. This program shall provide for the inspection of a facility’s compliance
with storm water regulations, as well as general outreach for all facilities that are potential
industrial and commercial dischargers.

Each Permittee is responsible, under the requirements of the Municipal Stormwater Permit,
for all discharges from commercial and industrial facilities within its jurisdiction. Many
industries are also required to be permitted under the State General Industrial Activitie~
Stormwater Permit~ Enforcement of the specific provisions of the State General Permit it
the responsibility of the State.

A. IDENTIFICAT/ON OF SOURCE~

As required under the current Permit. the Permittees have produced ¯ listing o~
industries by SIC category for each drainage area. ~ ¯ breakdown of major land
use types w~ aJso performed for each drainage area.

A polluttnt source identification program will be designed to identi~ sigr~cant
pollutant sources (i.e., parking Iot~ industrial activities, etc.), with the hope that
remedial action can be undertaken to reduce any significant impa~ so identified.
it will focus on monitoring very small areas (i.e., less than five acres) where a specific
and]or interrelated set of pollutant generating activities are occurring. Its objective
is to provide data for selecting BMPs for specific ¯ctivitie~ rather than characterizing
discharges for long-term pollutant loading estimate~.

Identification of pollutant sources can be done using ¯ number of methods. Potential
sources of storm water pollutants can be identified by records of chemical use and/or
storage, by stuaies of specific activities which lead to the deposition of pollutants
throughout the watershed, and by field inspection or monitoring. Water~heds which
may contain significant pollutant sources can be identified through land use
information or by rna~ load estimate~.

By mid January 1995, the County will begin targeted monitoring of ¯ mtmicipal
corporation yard in the Santa Monica Bay watershed. This will provide data on
industrial activities which can take place at such a facility such as vehicle
maintenance and repair, materials storage, equipment storage and repair. A more
comprehensive program to identify various pollutant sources will be developed by
December 1995.

III-1
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1. CATEGORICAL LIST

Sources identified as a categorical industry regulated by the U.S.
Environmental Protection Agency (EPA) will be grouped into a categorical
listing of industries. The categorical list provides an organized overview of
the target facilities that. based on land use, operation, and activities, �ould
potentially contribute significant amounts of pollutants into storm water
runoff. Some of the industrial categories regulated by the U.S. EPA include,
but not limited to:

¯ Aluminum Forming ¯ Metal Finishing
¯ Asbestos Manufacturing ¯ Metal Molding
¯ Battery Manufacturing & Casting
¯ Canned & Preserved ¯ Oil & Gas

Fruits & Vegetables ¯ Organic Chemi~l~
¯ Cement Pro~-_..ssing & Plastics &
¯ Copper Forming Synthetic flber~
¯ Electroplating ¯ Paint Formulating
¯ Glass Manufacturing ¯ Pestiddes
¯ Grain Millz ¯ Plastic Molding
¯ Machinery Manufacturing & Forming

& Rebuilding ¯ Rubber M~nufacturing
¯ Soap & l~tergem ¯ Sugar

Manufacturing ¯ Textile Mills

Industrial and commercial facilities identified as pollutant sources shall be
ranked in order of priority for development of management measure.
Facilities considered to be high priority are those whose operations and
activities are determined to potentially contribute the mo~t significant
pollutant impacts to storm water discharge.

3. UPDATE- PROC~DURg

Each year the Co-Permittees will evaluate the results of the monitoring
program, the illicit discharge investigation program, and other available
information, to identify likely sources of specific pollutantS. The annual
report to the California Regional Water Quality Control Board, Los Angeles
Region (Regional Board) will recommend a strategy for pollutant source
identification during the following y~ar, including specific sites and/or
activities to be monitored.

CON’mO,. MV.ASUV.V.S
Specific urban runoff control programs for major potential pollution sources shall be
developed by March 1996. Within these programs storm water pollution control
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measures shall be developed for various pollutant sources. Control measures such
as source control and treatment control offer different, but complimentary
approaches to storm water pollution controL

Source control measures focus on good housekeeping practices, pollution prevention
and minimization, and education. The), are also less costly than treatment controls,

Treatment controls involve physical treatment of the runoff, usually through
structural means. Also treatment controls will not remove all pollutants and their
removal efficiency is difficult to predict given the limited understanding of the
relationship between facility design criteria and performance.

The initial focus will be on the development of source control measures. As
information is collected under the pollutant source identification program regarding
specific pollutant sources, specific control measures, including structural, will be
evaluated as to their effectiveness in addressing these tources-

I. POIJ.UTION PREVENTION ME.~UI~.~

Source minimization and education are the first steps in effective ~
control. Other a~ivities that contribute to tour~e mntroi are:

¯ Site design alternatives (Le., roof over fueling stations and carwash
slab, provide spill containment curb tround stored materltl, ere,)

¯ Good houtekeeping premiere

STiiUCTURA~ ~RF~TMEN~ MEASIJ~KS

A variety of treaunent mntrol measures have been utilized throughout the
country for storm water quality. However, the effectiveness of these eontroh
are highly dependent on local conditions such ~ climate, hydrology, mils,
groundwater conditions, and e.rtent of urban~tion.

Some of the morn commoo treatment controh are:

¯ Oil/water separators - Oil/water separators are designed to remove
one spe~fi¢ group of contaminants: petro|eum compou~h and
However, separators will also remove ~oatable debris and setable

¯ Infiltration - A family of systems in which the majority of the runoff
~om small storms is infiltrated imo the ground rather than discharged

m.3
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V
to a surface water body. Infiltration systems include: ponds, vaults,
trenches, dry wells, porous pavement, and concrete grids.

¯ Wet ponds - A wet pond has a permanent water pool to treat incoming L
storm water.

¯ Constructed Wetlands . Constructed wetlands have a significant
percentage of the facility covered by wetland vegetation.

¯ Biofiiter~ - Biofilter~ are of two types: ~le and strip. A swale i~ a
~ vegetated channel that treat~ concentrated flow. A strip treats sheet

j
flow and is placed parallel to the contributizZg surface.

I ¯ Extended Detention Basins - Extended detention basins are dry

t between storms. During a storm the basin fills. A bottom outlet
releases the storm water slowly to provide time for sediments to settle,

¯ Media Filtration - Media filtration consists of a settling basin
by a filter, The most common filter media is sand; some use
peat/sand mixture.

¯ Multiple Systems. Multiple systems are ¯ combination of two or more
of the preceding controls in series, ~..

General outreach for all facilities that are potential industr~J grid commercial            ~J
dischargers shall be set up re’ca-wide by the Management Committee, to provide
general guidance in complying with the storm water program by March 1996. It shall
also serve as z reminder of pollution prevention measures grid keep facifitiesin/°rmed °f their °bligad°ns t° the storm watar Pr°Eram"

Subcommittees may be established to develop spec~c outreach materials for
industrial and commercial categories and specific activities that axe identified as high

For additional information on outreach, refer to Cktptes’Vll.Publk Information sad

D. INSPF.CrlONS

Most municipalities have existing progran~ such as industrial waste, fire, and health
in which industrial and commercial facilities are inspected on a regular basis. Each
Permittee may elect to have inspections for the storm water program incorporated
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programs, or be done as a completely separate proi~.am,into these existing inspection
depending on the needs of the Permittee.

The purpose of these inspections is to ensure that facilities are in full compliance
with the storm water regulations and to ensure that control measures are being
implemented. The frequency of inspection of facilities will be prioridzed based on
the operation and categorization of the facility.

Inspectors consisting of public personnel will be trained adequately to recognize and
handle problematic activities concerning storm water pollution that may be eaisting
or potential; and inspect for the deterioration of the storm drain system and
illegal/improper connections. Training programs will be developed through the
Watershed Management Committee and possibly specific Permittees for use by all
Permitteeg

Procedures for the identification, investigation, enforcement, and prosecution to the
full extent of a jurisdiction’s legal authority will be developed.

Facilities which generate industrial wastes are issued permits by Los Angeles County.
Auto related businesses, gas stations, and restaurants are included within tl~
program. Facilities with industrial waste permits are regularly inspected, in addition
to those businesses in the unincorporated areas, the County Department of Pubtie
Works also provides industrial waste inspections, under contract, for five cities in the
watershed, in two of these, city staff assists with the inspections. The City of
Los Angeles has an extensive program to issue, inspect and enforce Industrial
Wastewater Permits issued for non-stormwater discharges. Facilities are inspected
between 1-4 times per year.

Three addition~ cities h~v¢ inspection programs; Saata Moaica co¯ducts
inspections of industrial waste sewer connections, and both Cuiver City and
Hermosa Beach depend on their Fire Department staff to inv~tigate facilities which
utilize hazardous materials. One city in the watershed is developing aa inspectioa
program, while two cities, Rancho Palos Verdes argl Rolling Hills, report no
industrial uses within their boundaries. However, aato related businesses are
inspected in Rancho Palos Verdes. Oaly one city reports aot having ¯ program at
this time. Caitrans inspections iaclude daily examination of auto related facilities,
leak testing of gas stations once per year, quarterly pumping of el¯riflers,
constaat storm drain monitoring. A program to inspect aadergrouad storage
is part of a five year plaa.

~~"
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I, CHECKLlb’r

inspector~ shall have a uniform checklist to use
throughout an ir~pection, it may also serve as ¯ general guide for the public.,
providing information about the requirements necessary to comply with the
storm water regulations.

SCHEDULE

The inspection program shall be developed by March 1996. The frequency
of inspections shall be scheduled according to the type of operation and the
categorization of the facility. Revisit inspections shall be done on an as
needed basis.

3. REPORTS

Inspectors shall report on all activities related to and/or violating the local
storm water ordinance to the local governing asency. Stmutard reporting
procedures will be developed,

FOLLOW.UP PItOCEDURE~

Individual Permittee review and esse~ment of the reports may result in the
need for follow-up procedure, such as reinspection or legal action, provided
the jurisdiction has the adequate lesal authority to do so. Follow-up
procedures will be developed to insure

LOCAL INCENTIVE

In developing the industrial/commercial program, the Permittees may �oesider the
development of optional
may offer more focused control on industrial and commercial sources. Optional
measures such as these may be developed by March 1996.

TRAINING

Development of training programs for industrial storm water impection staff is
projected to be completed by March 1996,

1. PUBLIC EMPLOYEES

All public employees shall be trained in the storm water regulations so that
they abide by the regulations in the course of their work day. Also they need



to be able to recognize and distinguish between legal and illegal activity so
to administer the proper protocol in handling the situation.

The Los Angeles County Department of Public Works requested =tl
employees to report any observed water quality problems. Caltrans has
educated its employees in hazardous substance spill awareness, pesticide
safety and vegetation management. The City or" Los Angeles has a specialized
inspection /~ruup trained |o focus on improving storm water qu~li~y ~nd
eliminating illegal discharges and illicit disposal practices which is staffed by
the Bureau of Engineerin&

~. INSPECTORS

Inspectors who visit industrial and commercial facilities shall be adequately
trained to determine compliance with the storm water regulations and edu~te
the facilities about =he requirements of the program. In addition, they should
be able to recognize and handle immediate problems ~s they m’e encountered,
during an inspection; and inspect for the deterioration of the storm d~

and illegal/improper connections. Citation training will bes~tem
for inspectors in agencies that have the citation authority,

COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMIT

The Permittees have existing local ordinances governin8 industrial discharges and
other stormwater discharges that require compliance activities similar to those in
various State Regulations. Because coordination between the Permittees and the
Regional Board is anticipated concerning the regulation of industries, a mutual
agreement may be required regarding industrial inspections and enforcement,
Additional issues could also be addressed. Federal stormwater regulations hold local
municipalities responsible for stomnvater discharges from all industrial/commercial
facilities, including those covered by General Permit.

i. MEMORANDUM OF UNDERSTANDING

A Memorandum of Understanding (MOU) may be used to formalize the
agreement between municipalities and the Regional Board on industrial
compliance program issues. A MOU among all local agencies may aho be
needed to ensure cooperation between all the agencies. The need for and
specific requirements for such agreements would be developed upon
completion of development of the industrial/commercial program by
March 1996.
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REPORTS

The MOU discussed above may include the exchange of information belween
the Permittees ~md the Regional Board. Appropriate formats for such reports
would be developed as required.
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IV. NEW DE3,~LOPMEN"r AND REDEVELOPMENT

Managing stormwater and runoff from both new construction and redevelopment, will
reduce pollutants entering the storm drain system and subsequently the receiving water.

A. PLANNING PROCESS

Quality, of stormv, ater discussion should be included in the General Plan and the
Zoning ordinances. Efforts to enhance the quality of storm water can filter into the
Subdivision actions. Many of the storm water concerns can be channeled through the
compliance effort of the California Environmental Quality Act (CEQA). A
watershed wide concept will be developed by June 1996.

L    WATERSHED PROTEC’rlON POLICIF.~

integrated strategy be developed watershed. Pollution controlwill for the
efforts should be prioritized. A variety of statutory and regulatory
requirements could be used for this watershed oriented program. Watershed
protection policies need to be adopted by the local jurisdictions which control
land-nse within the watershed.

The Contractor Water Pollution Control Program is required by Caltram
during constru~on activities. Construction activities may be halted
inadequate provisions have been made for water quality protection.

The current CEOA "Environmental Checklist Form" that is used for initial
studies assessment indirectly address potential impacts to stormwater.
Additions could be made to the Form to directly assess stormwater quality

CEQA requires agencies to use feasible alternatives or mitigation measures
to lessen potentially significant effects. The ability to identify a.) when an
effect is significant, and b.) which mitigation measures could be adopted to
reduce the effect, is critical to the CEQA process. A clear assessment of any
development, its potential adverse impacts on stormwater quality will allow
for a determination of "significance" which will enable the decision maker to
make development decisions upon full disclosure of possible adverse impacts.

IV-I
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V
7. PLANNING-PUBLIC WORKS INTERFACE

A variety of mechanisms for coordinating planning and public works activities "r
exist. An example could be some form of CIP (capital improvements
program). Ideally, any planning documents which target or project population
growth are coordinated with CIP. Integrating stormwater management into
CIP will allow for mitigation of major adverse impacts on the quality of
stormwater prior to any actual construction-

& IMPLEMENTATION PROCEDURES

Implementing policies to integrate stormwater management consideratiom
with existing planning/development mechanisms will require a variety of
approaches depending upon the existing conditions within each Co-Permittee
and the particular remedies selected. It is anticipated that each Co-Permittce
will propose procedures applicable to it’s unique jurisdictional considerations
at later stages in the permit process.

L’N3NSTRUL"rlON si’rEs

Pollutants from construction activities can have a major impact on the quality of
stormwater/urban runoff. A watershed wide concept to reduce such pollutants will
be developed by December 199~.                                                ~.,

r.ROS ON CoN’rRot, Rr.QUtgr.Mr.N                            ’

Federal stormwater regulations hold local municipalities responsible for
stormwater discharges from all construction sites. In addition, construction
sites involving a total of five acres or more of land �fisturbance are required
to apply for the State General Construction Activity Storm Water Permit
(GCASP). The GCASP: 1) e~tes or reduces to the extent feau’ble non-
storm water discharges from construction sites and 2) permits stormwater
discharges, but requires the use of controls to limit pollutant loading in site
effluent. Preparation of a Stormwater Pollution Prevention Plan and
identification/utifization of BMPs are the key components of this Permit.

Many local agencies a!so have erosion control requh-ements for any grading
and construction activities. Regu/ation of pollutants from construction sites
of five acres or less will be done by the local agency through its stormwater
management plan.                                                                   ’

Construction site erosion has the potentiai to introduce sediment into runoff.
For example, fugitive dust control at construction sites typically use water.
Minor modifications/clarification of existing fugitive dust practices could
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ub.t,~n ~,. ’, :lddrc.,,.,, runoff pollution concerns. In addi’,lon to l:ugltive dust
~.’~.~r::r~! pr..,,.’t~ccs. :tddttiunal mcu,,~res cou:d be adopted it) curtail d.,-’, ’~,eather

addl’e.,.’., 11 [’,n’, .,teal,..-.,tie de.,,;:::l. ~.’on~,~,,.tcrat:or:~ .’,nO 2) tell’lp,,;ral ¢ollslderatio,q.,..L

requ~rcmcm.,,. Three jur~,,d~ctlor:a hzt~.e ~dcnut’ted and/or drafted textual
lan~u.t~c, ,,,, h.tl¢ tv,,o jurt.,,dtct~on~ arc plar’~:’,~n~,, to bexjm developing legislation.

12, C!IEMICAL A.ND WASTE MANAGE.MENT REQUIREMENTS

Chemical and v,’:.t.ste handling activities are also currently subject to a variety
of regulations. B.",ll’s to addre~ this pollution source are largety centered
around "k, ood hou.,,ekeeping practices’. This involves storing, handling, using,
and d~spo~mg of these potential pollutant sources in ways that restrict
opportunmes for uruntended introduction of the materials into site runoff.
Proper chemical and waste mana~gement ~ill reduce any accidental discharge
into the storm drain system.

3, INSPECTIONS

Inspections are a routine part of local jurisdiction’s oversight of regulated
construcuon activity. Inspection activmes should be erdaanced to ensure that
construcuon stte runoff control measures are being properly implemented.              1t5
E:.~stmg pracuces should be exanuned and modKied accordingly to satisfactory
ston’nwater/urtgan runoff objectives.

The City of Los Ans.eles plans to review current requirements for construction
sites to ensure consistency with the State of Catiforma and establish an
En.hanced Cortstrucuon Inspection program.. The City of El Segundo ha~
developed new forms and a standard e~orcement letter for record keeping
and program management. "Iqae~e include plan check I.tst or review items
concerrung storm water, construction inspectors report, storm water catch
basin cleamng record form, and standard storm water enforcement letter.

Checklist

A checklist would encourage possible streamlining of any requirement.
It could be cumbersome if an overly rigid approach were taken which
resuited in urmecessary admir6straw,’e burden. However, ca_,’eful
de~tgn of the checkhst could avoid this pitfall.

IV.-4                                                    ~
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V
Inspection schedules will depend upon existing practices. It may be "r
desirable to have several schedules, depending upon the types of Laaivities/perrni~ and/or the timing of activities.

�. p.~ns

A smnda~d~ed reporting format is needed ~o a~low for �onsistency
among all jurisdictions. Furthermore reports are also a useful tool for
future refinement of pollution control regulations.

d. Follow-up Procedures

A format will be developed to do follow-up inspections on problem
facilities and activities. Frequency of" use will greatly depend on the
land use xnd the degree of non-complixnce of each facility.

~ PF.,RMrrs

Permits are a form of "cross checking" ~ local agencies to ensure that regulations
a~e being implemented. Prior to the issuance of a permit, information must be
submitted for review ~ approved A watershed wide concept to provide some
consistency in local permits will be develop~ Jun~ 1996.

El S~gunclo has developed ¯ checklist for storm water requirements m be used during
plxn check. Si~ ~ plato ~re also required to identify drainage problems in the
plxnning stages.

1.    COORDINATION WITH EXISTING PF, RMrrs

Storm water issues should be incorporated into existing permits.

2. NEW PERMIT ISSUES

Storm water issues should be clearly stated in new permits to be issued for H
new and/or redevelopment activities.

TRAINING

Training will enable staff to keep current of the latest storm water regulations. A
watershed wide staff training concept will be developed by June 1996. Los Angeles
City’s planned Construction Education and Training program is intended to increase
the awareness of those involved in the construction process with regard to storm            ,----
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V
water pollution abatement activities. Videos and printed materials w~ll be
distributed.

1. PLANNING PERSONNEL

(See E.l.b. below)

PUBLIC WORKS PERSONNEL

~ (See E,l.b. below)

: 3. INSPECTORS

(See E.l.b. below)

F.. CONTROL MEASUR~

Best management practices for the control of construction related pollution can
genera[ly be divided into three categories:

Nonstructural Source Controls for Reducing Urban Slormwater Pollutaat~

¯ Practices that reduce the generation and accttmulation of potential stormwater
contaminants at or near their umrce.

¯ Practices that are directed at controlling the volume and discharge rate of
runoff from urban areas, as well as, reduction of the magnitude of poilutant~
in discharges through temporary storage or flow restrictiom.

Eroslon and Sediment Controls~

¯ Practices that can prevent or treat problems related to u~uspon of eroded
material from construction and other land disturbing activities.

Site planning stornn~ater controls are of particular interest. These control measures
can be incorporated in the in/t/a[ planning pha.~e of any project. A watershed wide
concept will be developed by June 1996.

The City of Los Angele~ is reviewing construction standards and considering
modifications aimed at reducing storm water pollution from construction site~
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V
POLLUTION PREVEN’TION MEASURES                                                                                           ~

8. Site Design

LEffective implementation of urban BMPs requires integration of water
quality control elements early in the site planning and design p~
Development of the water quality controls should not on/y achieve
maximum pollutant removal with minima/ �os~ but at.so reduce
potenda~ ma~tenance.
This may include incorporating water quality concerns into the ~ite             1
layout and design (ie. maxirmze pervious areas, minimize directly
connected impenAous areas, etc.) and/or treatment control mea.sure~            ~
proven to be cost effective for local climate, soil, and development
conditions.

Due to the diversity of climate and local conditions, the development
of BMPs will vary from jurisdiction to jurisdiction, and even location
to location. The selected mana~emem practices should be designed
for the local site conditions and especially seasonal rainfall conditio~
that are experienced in Southern California. Suitability for the maim’
land use and drainage characteri~tic~ should also be fully ~

b. VAucaUou/Traia~ ~

F.~lucation/training is irnperativ~ to the ~access of any BMPs telected ~
for ~ew or redevelopment project. BMP~ ~ fail if aot proper~ ~J
designed, instafied, and maintained. Only well trained peru:m~
should be assigned these responsibilltie& ._~

A program for effective education/training should be based on four

¯ understanding of                                                   ~¯ Promote clear identification and the
problem, includ~g activifie~ with the potential to pollute            ~
stormwaten,

¯ Identify solutions (structural and nonstructural BMP~); ~
¯ Make every employee responsible for stormwater pollution and

i~s solution; and
Integrate employee feedback into training and BMP
implementation to improve BMI~.
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V
In many ca.~es storrr~ater pollution control may already be achieved
by. existing regulations or programs. In California, the General Plan "r
Law and the California Envh’onmental Ouality Act (CEQA) provide
a basis for municipalities to review and comment on all projects within
their jurisdiction. Under the General Plan Law, municipalities are
required to develop polities and regulations which guide development
~4thin the municipality.. Each development project is then reviewed
for conformance with these policies. Under CEQA, projects ~’e also ¯
subject to review and comment for any. adverse impact the projec~
may have on the environment, including impacts from stormwater

POST CONSTRUCTION (TRF.ATMENT) MEASURF~

8. Appllcsbilit~

Each site considered fo~ do~lop~nt or ~ed~elopmem will (It t~e
conclusion of construction) have final improvements and unique ~ite
characteristic~ such as: drainage patterns: soils; landseaping~
topography; percent of impervious surfaces; rainfall; pollutants inherent
with the use of the development; and pollutants that may be
background to the axea (existing vegetation, air fallout, etc.). The
applicability of various treatment control BMPs for use in new
development will be evaluated through the use of pilot studies and
examination of studies done on treatment control measures by other
asencies.

to be evaluated for their effectiveness. This can be done through pilot
studies which could include elements such as: pre and post storm
event inspections: water quality monitoring; record keeping to
document deficiencies in the BMPs; Operation & Maimenan~e
requirements; and cost effectiveness.

e. Retrofit Opportunities

The feasibility of retrofini~g existing developments with treatment
control measures wilt be eva~uatecL Ho~vever, the effectiveness of ¯
treatment control m~e vs. its cost must be fully evaluated prior to
considering its use as a retrofit measure.
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3. OPERATION AND NLklN"IT.NANCE

a.    KequLmnents

Jurisdictions within the watershed will need to insure that BMI~
incorporated into a private development are properly maintained.
Deed restrictions, covenan~ conditions and restrictions (CC&R) could
be used to direct such requirements and responsibilities.

b. Responsible Party

The contractor, during construction must ensure that the po~t-
construction BMPs are installed properly and that any maintenance
that may be necessary during construction is performed. After the
project is completed, it will then be the responsibility of the fee owner.
private or public, to provide for long term operation and maintenance,
Th~ may be accomplished by deed restriction and/or CC&R.

Often regulations of various Federal, State, and local agencies would conflict
with each other. Hea~th, fire, and building �ode~ often have requitementt
focusing on short term human health and safety and neglecting the impam

.~,,~ on the environment. ’~

As the Plan is developed, other regulatory requiremen= that conflict
with the stormwater requirements may be uncovered. Clarification of
these regulations should be directed to the various respon~a’ble
regulatory agen~:ie~.

For regulatory conflict caused by local regulations, efforts will be taken
to resolve them within the agencies. Input form other local, state, and
federal agencies should be incorporated into a modification of current
standards. The Regional Board should resolve conflicts involving other
State and/or Federal requlremen~

F.    O~CH

See Chapter VII Public Information and Partictpatlea.
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G. ENTORCEMENT

O
See Chapter II Illicit Discharges, Section C Enforcement Procedures. A watershed-               "r
~de concept will be developed by June 1996. L
COORDINATION WITH STATE GENERAL CONSTRUCTION ACTfNTrIEs
STOI~I WATER PERbIIT

Compliance with the GCASP requirements is the responsibility of the            ,
developer/contractor, and enforcement is the responsibility of the SWRCB/Regional
Board staff.

1. MEMORANDUM OF UNDERSTANDING

An agreement between the Regional Board and Co-Permittees may be used
to enhance compliance of construction site BMPs. The need for such an
agreement will be evaluated. If found to be desirable, and agreement will be
developed by June 1996.

REPOIrY$

~ The local enforcement agency of the State Construction Stormwater Permit,
which is the Regional Board, should forward all information, including Notice~ |:

, of Intent filed and any inspections and enforcement actions taken, to the~"
Permitte~ so that th~ information can be available to local munidpal     ~"~ ’
construction ~ite inspectors to alert them of any specific concerns on the job
~ite,

Permittees so the Co-Permittee can be more actively involved with the State
on the Permit.

IV-IO
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V. PUBLIC AGENCY ACTIVITIES

.~dl municipalities perform functions that have an impact on stormwater quality. These
include, among other thing~ vehicle maintenance, landscape maintenance, weed control,
water body maintenance including swimming pool maintenance, etc. Other activities such
as construction and maintenance of streets and roads, and construction and maintenance of
the flood control system also could directly or indirectly cause adverse impact on the quality
of stormwater/urban runoff. Since municipalities must address all significant sources of
pollutants, all of these activities must be examined and mitigation measures be incorporated
into the routines. As pan of the requirements of the current Permit, many of the Permittees
have already begun implementation of measures to address the above activities. An
examination of these existing measures will be done on a watershed wide basis to establish
the most effective approach to address these activities. Such approaches shall be developed
and begin implementation by September 1996,

SEWAGE SYSTEMS

Sewage spills must not be allowed to enter the storm drain. Control procedure, s for
identifying, repairing, and remediating sewer blockages, infiltration, inflow, and wet
weather overflows from the sewers to the storm drain system should be implemented
to protect stormwater quality. These procedures could include, but ~e not limited
to, quick field response to overflows, follow-up testing, and complaint investigation.

When sewage spills do occur, they must be contained and collected for proper
disposal, Individual permittees may need to modify their sewage overflow response
procedures, The field personnel should also have procedural trtining for field
screening, sampling, smokeldye testing, and "IN inspection, if appropriate, to be able
to properly investigate any suspect connections or cross connections to the storm
drain system.

Los Angeles County has ¯ number of programs aimed at preventing sewage spills
from entering the storm drain system. These imdude:

¯ Sewage Overflow Response Procedures Revision/Root Control Review. Tiffs
involves improvement of procedures for containment and cleanup of spilled
sewage resulting from overflow.

¯ Standby Maintenan¢~ Crew. This on going program places a maintenance
crew on stand by during heavy rainfall for Trancas and Malibu ~
Treatment plants.

¯ Reline Sewer Lines. Two locations will undergo relining of e~ting sew~
lines to prevent infiltration and e, xfiitration,

]p----_~ ~.,
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¯ Sewer Pipeline Reconstruction. 127 miles of cement pipelines will be
amdyzed and replaced or rehabilitated within 5 years,

¯ Sealing of Manhole Covers. This program has sealed manhole covers and bar
holes in areas subject to flooding.

¯ Expansion of Emergency Call List. Beeper numbers of all supervisors,
superintendents and standby crews were added to emergency call fist.

The City of El Segundo has implemented a number of programs intended to prevent
spills from entering the storm drain system. They include:

¯ Closed Circuit Television of Wastewater Mains (CCTV). The videotaping of
the interior of as sanitary sewer mains allows for locating immediate problems
and to set up repair and replacement progr~n.

¯ Hydro Flush Program. The yearly hydro flush progr~n precludes w~tew~ter
0 overflo, m.

¯ Wastewater Lift Stations. The rehab program for sewage lift stations
wastewater plants in good operating condition and prevents faihr~ and

Los Angeles City’s Limitation of Sewage Infiltration into Storm Drain System U’ac~
sewage infiltration into the storm drain system using a variety of techniques.

B. CORPORATION YARDS

Corporation yards include any area or facility that is used for vehicle
or washing, other maintenance, chemical storage, paint facilities, and supporfiv~
activities for field crews. Permittees will need to incorporate pollutant control
measures at these facilities and develop z plan for each facility outlining the
measures to be implemented. Sinc~ these are industrial type activities, the coq~orate
yards would need to implement measures as described in th~ lndustri~/comn~rciai
Source Chapter.

i               1.    STORM WATER POLLtrrlON PP.~’VENTION PLANS (SWPPP)

Though not required, permittees may elect to use some form of SWPPP as ¯
vehicle for compliance. Any BMPs to be implemented must be part of ¯
comprehensive plan designed to address the vax~ous pollutant sources at
corporate yard. To achieve this gn~l. the municipalities should first identify
the potential pollution sources and who is responsiUle for implementing the
storm water management measures. Based on the facility ~ mxnagement
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practices and schedule of implementation ~,ll be developed. BMPs that can
be used to improve the quality of runoff include, but are not limited to,
housekeeping practices, material storage control, vehicle leak and spill control,
and illegal dumping ¢onwol.

The City. of Los Angeles is presently undertaking the following studies: a)
Storm Water Pollution Abatemenb-Street Maintenance Yards. Four su’eet
maintenance yards, including an asphalt processing plant, are being studied
as potential sources of storm water pollution; and b) Spill Prevention.
Containment and Response Procedures-City Facilities. This program, in the
City of Los Angeles ensures that facilities have adequate spill prevention.
containment and emergency response procedures.

The City of El Segundo has prepared an industrial waste study and prepa.r~
a Storm Water Pollution Prevention Plan for the City Maintenance Facility.

2.. O~R LOADING/UNLOADING OF MA’IT.RIAI~

Municipal employees who handle potentially harmful materials should
trained in good housekeeping practices to prevent or reduce the discharge of
pollutants "to storm water from outdoor loading/unloading of materials.
Materials spilled, leaked or lost during loading/unloading may �ollect in
soil or on other surfaces and be can’ied away by runoff or when tbe area is

Applicable BMPs should be selected based on the following four factor~ I)
E.x’tent of ~r¢ of material to rainfall, 2) preventing storrnwater run-on.
3) checking equipment regularly for leaks, and 4) containing spills during
transfer operations.

3. MATERIAL STORAGE CON’I~OL

A program should be developed to prevent or reduce the discharge of
pollutants to storm water from outdoor container storage areas using
measures such as installing safeguards against accidental releases, secondasy
containment, conducting regul~ inspection~ and training employees in
standard operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation. Employees shcadd be
trained in emergency spill cleanup procedures.

To limit the poss~ility of storm water pollution, containers used to store
dangerous waste or other liquids should be kept inside the building unless this
is impractical due to site constraints. Storage of reactive, ignitible, or
t~nmable liquids must comply with the fire and California OSHA
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VPractices such as plating containers in a designated area should be employed
to enhance such requirements.                                           ""

The City of Los Angeles has a Certified Hazardous Waste Storage Fadlity.
Three pre-fabricated storage buildings have been installed at the Los Angeles
Aqueduct Filtration Plan to isolate hazardous materials.

VEHICLE AND EQUIPMEN"I" WASHING AND MAINTENANCE

Washing vehicles and equipment outdoors or in areas where wash water flow~
onto the ground can pollute storm water. For municipalities that wash
vehicles or pieces of equipment on-site, it should be performed in ¯ J.designated area equipped with an oil/water separator.

Vehicle or equipment maintenance is a potentially significant source of storm D
water pollution. Pans are cleaned with solvents. Many of these cleanet~ are
harrnf~l and must be disposed of a, a hazardous waste. Appropriate BMP~
are waste reduction, us~ of alternate produet~ recycling, and spill leak elm
up control

WASTE HANDLING AND DISPOSAL

Proper w~ste management is possible by tracking waste generation, storage,
and dispo~; reducing waste generation and disposal through source
reduction; and preventing run-on and runoff from w~t¢ management areas.

PARKS AND RECRF.ATION

Park Departments manage landscaping and swimming pools. Both of these activities
involve the use of chemicaI~ waste management, and non-storm water discharges.
In addition maintenance of swimming pools requires the periodic discharge of large
quantifies of swimming pool water.

FERTILIZERS/P~CIDF.~

Municipal facilities should develop controls on the application of
pesticides, herbicides, and fertilizers. Control may include:

¯ List of approved pesticides and selected use;
¯ Product and application information for users;
¯ Equipment use and maintenance procedures; and
¯ Record keeping.
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Employees can be educated about environmentally sensitive alternative
products by using information developed by various public agencies
and other environmental organizations.

b. Slorsle

Improper storage of’ fertilizers and pesticides can lead to potential
groundwater, ~il, and stormwater �ontamination. To prevent or
reduce their impact on stormwater pollution, material stooge areas
must be designed and maintained to reduce exposure to storm water.
The following BMPs can help to achieve this goal:

¯ Store materials inside or under �over on paved surfaces,
¯ Use secondary �ontainment,
¯ Minimize storage and handling of hazardous materials,
¯ Inspect storage areas regularly.

FACILITY MANAGEMENT

s. W~sh

Wash waters cznnot be discharged into ~1~ storm drains ~ntrest~L
The storage area should be slightly sloped for w~sh wal¢r colle�tion.
If the water is not discharged to the sanitary or process wast~ sever,
or to a dead-end sump, the outlet should be equiPl~d with an
oil/water separator or other treatment systems.

b,

Landseape maintenan~e involves the use of pesticides and fertilizers.
Proper use of these materials will reduce the risk of loss to storm
water. Wbermver possible, leave or plant native vegetation to reduce
ws~er, fertilizer, and pesticide needs. Integrated pest managen~nt
should be employed where appropriate. The Park Deparm~nts should
also establish a schedule for irrigation and fertilization. The chemicals
will be ~srried from the site by the next storm if they are spplied
during the wet season. Overwatering leads to discharge of water that
may have be�ome ~ontaminared with nutrients and pesticides.

Storm water from parking lots may �ontain undesirable �oncentratiom
of oil. grease, suspended panic, lazes, and metals, as well as the
petroleum byproducts of engine combustion. Possible maintenance
BMPs include periodic sweeping and ¢|ea~ng catch basins.
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The City of Los Angeles has installed special equipment at Rancho
Park Golf Course to remove oils and oil-based cleaning agents as well
as organic material from surface water that drains into the storm drain
system.

�. Swimming Pool W~ters

The drainage of swimming pool water must insure that chlorine
residual is b~low allowable water quality limits. The lx)tential for            ,
rec~cie/reu,~ for irrigation of lawns and landscapes may be
investigated. Swimming pool fi~ter backwash waters should not be
discharged to the storm drain, but should be allowed to s~tt|e and then
disposed to the sanitar~ sewer. Other possible alternative measures            /.~
would be to us~ the backwash for irrigation or disposal on a dirt area.

STORM DRAIN SYSTEM OPERATION ,~D MAN&G£M£NT

The maintenance and operation of the storm drain system has an impact on storm
water quality and must be addressed. Material clogging storm drains cannot be
discharged into drains, It must be disposed of prol~rly.

Regular maintenance of public and private catch basins and inlets is neo~’,sary    ,~- ~- ~=~.
to ensure their proper function, Maintenance will remove pollutan~, reduce
high pollutant concentrations during the first flush of storms, prevent clogging
of the downstream conveyance ~tem, and restore the catch basin’s Emotional
capacity. Keys to effective catch basin cleaning include the following:

¯ All b~sins should be d~! annually prior to the on.~t of the rainy

¯ Clean catch basins in known problem areas more frequently to remove
sediments and debris accumulated during the dry weather months;

¯ Keep records of the number of catch basins clean~d; and
¯ Track the amount of waste collected.

Caltrans will develop ¯ priority list of drains and pump houses requiring

Nine jurisdictions clean their catch basins annually, while the cities of Santa
Monica and Hermosa Beach perform this cleaning four times a year. Three
other jurisdictions clean catch basins twice a year and the City of Los Angeles
has grouped their catch basins into "mutes" that are inspe~ed and] cleaned
at least once a year.
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V
DRAIN MAINTENANCi~

Open channel storm drains should be cleaned at lea~t annually prior to the 1"
rainy season. Problem areas should be cleaned more frequently as needed. /.Channels should also be monitored during the rainy seau3n for any debris
buildup and cleaned where needed.

To reduce the amount of debris entering the ocean. ~ Angeles County field
personnel inspect open channels and sumps a!ter storms and clean debris as
needed.

WASTE: MANAGEMF.NT              ’

Excessive waste buildup will decrease the capacity of the channel, it is
therefore crucial to reduce pollutant levels in storm water by regularly
removing illegally-dumped items and material from storm drainage charmels
and creeks. A program should be developed to identify problem areas o~
illegal dumping so regular inspection and clean up can maintain the chennel’s
optimum capacity and prevent the di~harge of contaminants.

N~"W S¥STi~M

Current design standards for the construction of new storm drain systems will
be evaluated in light of currently available pollutant control measures. Design            °"~1
standards may be modified to incorporate mea.~re~ deemed appropriate for
Io~ml conditionE.

The City of El Segundo provid~ the following operations and maintena~e
of the storm drain system:

Flow Monitoring and AnalDis. Monitoring and analysis of d~ weather
flow~ to the city’s 5 pump stations could help to determine the origin
of these minor flows.

- New Telemetering System. This system will improve monitoring and
reliability of the city’s storm water and waste water pumping plan~ ’

Storm Water City Drawings. During catch basin stenciling an update
of the City Catch Basin Plan was prepared.

..

The City of los Angele~ has formed an Inter-Jurisdictional Storm Water Re-
Use Task Force to implement diversion, capturing and possibly re-using high
quality storm water run-off; also the City is modifying standards for flood ,
control projects by incorporating storm water pollution reduction components.

~._~
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V
RETRO-FIT OPPORTUNITIES                                                    ~

The majority of the existing storm drain systems are in highly urbanized are~ T
providing little opportunity for cost effective retro-t’itting. However. currently
available pollutant control measures will be reviewed for their effecliveness
and possible use. This may include pilot studies to evaluate the performance
of management practices under local conditions.

The City of Santa Monica, with some &~.~istance from the City of Los Angeles, .
is undergoing a feasibility study for a Low Flow Storm Water Reclamation -~
Plant that would be constructed to treat storm water from the Pico Kenter
storm drain. Also the City’s Storm Drain Pollution Sensor System is /-,,
scheduled for FY 95-96 to detect levels of pollution in the storm drain system.

The (.’ity of Santa Monica h~s begun the instsllation of boax~ over the
openings of �~tch ba~ins snd is =lso presently considering ~ progrant to treat
storm water flows from the Pico Kenter and Pier storm drains to prevent
pollution into the ocean.

STREETS A~D ROAD~

Construction, operation, and maintenance of roa~ haz ~ impact on StOrm water
qualinj and will he addressed in the management plan.                            ,~,~

I. SWEEPING U
Street sweeping can collect refuse on street ~ to prevent it from
entering the storm drain system through catch basins.

a, Storm Wat~ Q~mlity ~ Opeeatle~

In order to effectively implement the sweeping program, the permittees
sheuid keep accurate operation logs to track the program. Are~
generating excessive refuse should he swept more frequently.
Sweeping frequency may also he increased before the rainy season to
reduce the amount of refuse entering the storm drain system. Parking
on sweeping days shou|d be regulated to facifitate the operation.

Nine jurisdictions perform street sweeping on a weekly basis, two
jurisdictions twice a month and one jurisdiction once a month ia
residential areas while materials are swept weekly.
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The City otr Rolling Hills does not provide street sweeping services
because all of the roads are privately owned, Los Angeles City
provides weekly sweeping in approximately I/3 of the posted streets
and monthly service in the remaining areas. Caltrans sweeps i~s
roadways on a regular schedule determined by observable debris.

b. Waste

Seven jurisdictions empty roadside trash receptacles weekly, while two
jurisdictions perform this service twice ¯ week. Two other jurisdiction~
empty trash receptacles three times ¯ week while the cities of Santa
lVlonica, West Hollywood and Beverly Hills �ollec~ the rubbish as
often as once per day. The City of Rolling Hills does not provide
road.~ide tra.~,h receptacles because it is entirely residential with private
streeU~

STREET/PkVEM£NT WASHING

Wash waters from street/pavement washing ate contaminated and must be
managed as non-~torm water

i -’~ L SaW’CUt Slurry Many.hen! and Psviq Prsc:tk~s

Existing saw-cut management and pa~tng practices conducted by the
permittees will be evaluated and appropriate control mea,sur~
developed. Possible control measures to be considered that would
help reduce the impacts to storm water.

¯ Avoid paving during wet weather;,
¯ Regularly repair potholes and worn pavement to reduce

sediment |oadin~
¯, Store materials away from drainage courses to prevont pollution

of storm water run-on; and
¯ Follow the storm water permitting requirements for industrial

activities when mixing concrete with an on-site plant.

Wss/e Mss,t~,me~

Vehicles transporting waste should have spill prevention equipmen~
that can prevent spills during transport. The
transported to the appropriate disposal fad/ifi~

V-9

R0060573



V
housekeeping practices will be implemented to insure properGood

management of any waste products that may be generated during
maintenance activities. For example, to prevent concrete waste from "r
entering the storm drain system, wa.~hout of concrete trucks should be
conducted oR-site or on-site in designated area. Excess concrete
should not be dumped on site. Employees and subcontractors should
be trained in proper concrete waste management.

The following steps will help reduce storm water pollution from
concrete wastes:

¯ Store dry and wet materials under cover, away from drainage
areas;
Avoid mixing excess amounts of fresh concrete or cement on-
site;

¯ Do not wash out concrete trucks into storm dndns, open
ditches, streets, or streams;

¯ Do not allow excess �oncrete to be dumped on-site, excel~ in
designated ~reas;

¯ Avoid paving during wet wuther;
¯ Regularly repair potholes and worn pavement to redu¢~

sediment Io~ding; and
¯ Cover c~teh basins and manholes when applying se~,l �o~t, tack

coat, slurry se~ fog ~

Employee/subcontractor training to insure implementation of good            ~,j
housekeeping measures should be based on four objectiv~

¯ Promote a cle~ identification m:! understanding of the
problem, including activities with the potential to pollute storm
water’,

¯ identif3, solutions (BMI~ selection);
¯ Promote emplo~ee/subeontractor ownership of the problena

. and the solutions; and
¯ Integrate employee/suix;ontr~ctor feedback into trtinin8 and

BMP implementation.

Medlu,/l.udsceped it~ht.er.w~,

Overwatering of landscaping produces runoff. A properly timed
irrigation schedule should be set up to minimize ovezwaterin8.          ,
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Drip irrigation system should be used when feasible in new
installa~iuns.                                                    L

Caltrans Right-of.Way Maintenance Vogetafion Conu’ol
Program provides benefits of motorists’ safety and erosion
control

IL Fe/~ U Izers/~.s~icld~ ,

The handling, storage, and usage of fenilizer~/pesticide~ are J..

CONTRoL addressed in Chapter V, Section C-1. 5F. FLOOD

Common municipal practice.~ such as construction and operation and maintenance
of the flood control system, may have a potentially adverse impact on storm water
quality, Consequendy, these practices shall be coordinated to the extent of
preventing polluumts from impacting the water quatity."

The City of Los Angeles is reviewing standards and ~onsidering modificatiom f~"
flo~ control projects to incorporate storm water pollution reduction �omponen~
Evaluation of available references is expected to result in either revisions to Standard          ~.. ~
Pl~ms or ¯ new manual

L COORDINATION WITH NEW PR~
U

Current design standards for the construction of new storm drain ~ystem.s will ~
be ~.-valuated in light of currently avail.able pollutant control measure~. Dean
standards may be modified to incorporate me~mr~ deemed appropriate for
|ocal conditions. During construction, all appropriate BMPs will be utilized p
to control pollutants during the construction of the fatty.

Los Angeles County’s Ballona Creek Debris Fence wa~ installed in July of
1993, to prevent debris from entering the ocean by detaining floatable tr~h            L~
and debris for later collection.

2.    COORDINATION OF MAIN~.NA~CE ACTIVITIES

Current maintenance activitie~ with regards to desilting/sediment removal,
vegetation management, and waste management shall be r~ewed to insure                  ’
that appropriate management measures are developed to comply with the
storm water regulations.
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3. OPEI~TION OF FA~ILITIF..S

Flood control facility operations will be reviewed to identify where
appropriate management measures could be incorporated. However, primary
consideration v-ill need to be given to the flood control function of the fadlity
to protect health and safety.

4. RETROFIT OPPORTUNITIF.,$

The majori .ty of the existing storm drain systems are in highly urbanized areas
providing little opportunity for cost effective retro-fitting. However, currently"
available pollutant control measures will be reviewed for their effectiveness
and possible use. This may include pilot studies to evaluate the pefforman¢~
of management practices under local conditions.

The County of Los Angeles, in September 1994, has built an inflatable dam
across the San Gabriel River to impound surface runoff which will be
recharged into the aquifer. During this process any trash and debris
accumulating will be removed.

PUBLIC FA~’I LITIF.~

Storm water runoff and non-storm water discharges from other public facilities must
also be addressed, including chemical use by these facilities, pressure
blasting/denoting sidewalks and other ~

PARKING FAClMTIES

Storm w~ter from ps:king lots my contain u~e.~,~ble coacentrations of oil,
~rease, suspended pani~ates, and metals, Some control measures such ~
periodic sweeping and deauing catch basins should be implemented. The
need ~or more advanced struaural controls would be evaluated through the
pollutant source identification program. Pilot studies would be conduc~l on
candidate structural controls to evaJuate their effectiveness prior to large scale
implementation.

Golf courses require the use of large amount of water, fertifizers, and
pesticides. Field personnel should be trained on the proper handling, storage,
and usage of these chemicals (Refer to Chapter V, Section C-1 for detail).
To prevent excess irrigation water ~rom entering the storm drain system.
proper management of watering schedules should be required.
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V
The maintenance of playgrounds and athletic Eelds at schools require
fertilizers and pesticides. Their safe storage and use affec~ not only the
stormwater quali~ but aJso the health of the students and the sta~.
Therefore BMPs under Chapter V, Section C-l-b should be implemented.
Each municipally/should develop a program to encourage these schools to
use environmentally sensitive products for fertilizers, pesticides, detergents,
and other chemicals. The schools should have proper material ha.qdling,
storage, and dispos~! procedures for chemicals used in ~chooi laboratories. ,,/

4, HosPrrAI~

Each hospital should have BMPs to control the handling and storage of
medically related hazardous materials. All materials should be inventoried
regularly, with record keeping protocols on supply and consumption. All
personnel should be trained on the proper procedures on h~qdling these
materials, as well as emergency response. Each hospital should maintain a list
of supervi~rs to be contacted if a~ident do~s occur. Disposal of th~
materials should be contracted out to commerdal sped, lists.

~. PARKS/LANDSCAI~S

Refer to Sectioa C Parks ud gegreatioa, of thb Chapter, for information.

~. OTHER BUtLDINGS/PtAZAS

Refer to Seetioa (2.2 Parlm ud geereatlom. Fadllt7 Maugeme~ of this

PONDS, FOUNTAINS, AND OTHER PUBMC WA’rgg BODIF.~

Maintenance practices used on public water bodies, incJudi~g waste management and
non-stormwater discharg¢~, must be addressed in th~ plan.

I. ALGAE CONTROL

L U~e of Chemk:ab

The use of herbicides or other chemicals to control ~d~e ~rmv~h
should be carefully controlled and monitored to insure strict ~uLberem:e
to manufacturer~’ guidelines for use_ Water sampling may be
necessary to insure effective control
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V
CHLORINE MANAGEMENT

The use of chlorine for disinfection should be controlled. High dosage of T
chlorine may be harmful to the aquatic habitat~. Dechiorination of pools and
other water bodies would be required prior to draining.

MAINTENANCE

Each municipality should develop BMPs to prevent and control trash, debris,            ’
and other poilutan~ from entering water bodies. These measures could /include routine trash collection along and on water bodies, public outreach to
educate the public about the impacts of illegal dumping, and increase /,,-
enforcement for violations. D



V
INTRODUCTION

Residential activities including private vehicle washing and maintenance; use of chemicais
such as pesticides, herbicides, and paints; private swimming pool maintenance; and other
household and landscape maimenance can contribute to storm water pollution. These are
all examples of non-point source pollution, a significant impact on water quality. Measures
that can be taken to improve the quality of the runoff from residential area all require
active pub|ic participation. Feasible BMPS to mitigate the stormwater pollution problem            ’
should include practicing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water conservation, Development
of the residential storrawater program will be �ompleted by De~mb~r 1995.

A, HOUSEKEEPING PRACTICES

This BMP involves the development of a program to promote efficient and safe
housekeeping practices (storage, use, and cleanup) when handling materials which
may pollute stormwater/urban runoff. This �outd include, but are not limited to,
fertilizers, pesticides, cleaning solutions, paint products, automotive products, and

A public education program will be developed to provide information on stormwat~r
pollution and the beneficial effects of proper disposal on water quafity; reading           " "~.
product labels; sa~e storage, handling, and disposal of hazardous products; list of
local agencies; and emergency phone numbers. The above information can be
disseminated through brochures or booklets made available at places such as public
information fairs, municipal offices, and household hazardous waste �ollection events
and facilities. City newsletter to residents is another means to inform ti~ public,
especially for those who do not participate or visit any offices or events.

ENVIRONMENTALLY SENSITIVE ALTERNATIVE PRODU~’rs

This BMP, promoting the use of less environmentally sensitive products, can be
implemented in conjunction with housekeeping practices. Alternatives exist for most
product classes including fertilizers, pesticides, cleaning solutions, and automotive and
paint products. The key to success will be to promote a willingness to try alternatives
and to modify old habits.

General information will be developed and made available to the public on such
alternatives. The emphasis may be placed on the need to preserve the natural
environment of the receiving waters (ocean, bay, stream, wetland, etc.) with the use
of alternative products because of their less toxic nature and proper disposal aher
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VEHICLE LEAK AND SPILl, CONTROl,

This BMP prevents or reduces the discharge of pollutants to storm water/urban
runoff from vehicle leaks and spills by. reducing the chance for spflL~ stopping the
source of spil~ contaiaing and cleaning up spills, and properly disposing of spill
m~terial~.

Vehicles will leak and spill fluids. The key to successful pollution management is to
reduce the frequency and severity, of leaks and spills; and when they do occur, to
prevent or reduce the environmental impacts. Through educa~on, the public should
be encouraged to regularly inspect and maintain their vehicles. Guidelines should
be developed to inform the public on spill containment and cleanup procedures such
as having absorbent material on hand and disposing the material properly.

WATER CONSERVATION

Water is a scarce resource, especially so in Southern California. Wasteful use of.
water could channel pollutants into the receiving waters. Practices such as hosing the
driveway and overwatering the landscape �ontribute not only to stormwater pollution,
but also to the depletion of our natural resource. In order to prevent stormwater
pollution, the public has to be educated on the mechanics of our storm drain system -
discharges into the system will flow untreated into the receiving water. They have

know that the lawn clippings they wash down the road will end up in the ocean.to
Public awareness of the function of the storm drain system, of the imponauce of
environmental health, and of our necessity to slow down the depletion of water
resources will go a long way in reducing the pollution of stormwater/urban runoff.

Ordinances could be use to endow the related o~ciah with legal authority to enforce
water conservation. An ordinance pmhlbitin8 the wasting of water is one way of
enforcement.

In addition to the specific programs and plans outlined in this report, several
watershed co-permittees have targeted activities occm’ring in and around the home
that tend to contribute to degradation of storm water runoff quality. A practice that
carries on-the-ground pollutants directly to storm drains is misuse of exterior water,
namely the overwatering of landscaping, the hosing of driveways/sidewalks and the
washing of cars in driveways-all of which atlow water to run down the street into the
he,zest storm ~

This situation can be addressed in two ways: I) either reduce/prevent pollutan~s
being placed in areas where they may be carried by water into the streets or 2)
rniniw.L~ the amount of water allowed to flow on impervious surfaces tha~ are
connected to the street system.
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Water conservation measures can be designed to address the issue of impervious
surface water flow. While conservation has historically been used to conserve
domestic water, many jurisdictions ~e now recognizing uhe additional benefit of "r
prohibiting water flows from private properlies onto the street system. All
permittees within this wate~hed implement water conservation programs. Hermosa
i~¢ach has drafted a Storm Water Pollution Prevention Ordinance which will
discourage exce~ive outdoor water use by prohibiting non-storm water discharges to
the storm drain system. Public outreach is a component of ld| programs. ~ of
which CatTy fines for water wasting practices. Most jurisdictions encourage w~ter
efficient landscape. While some ordinances were established specificaJly to ¢orlserv¢
water during periods of drought, several juri~ictions ~re keeping t~ch �ontroL~ i~
place at all times as measures to control nof~.stormwater runoff.

I
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V
VIL PUBLIC INFORMATION AND PARTICIPATION                              "-"

necessary to involve the public in the stormwater program for it to be effect.ire. TheIt
outreach program should be focused on the specific needs of the individual cities. Due to
the inter-relationship among the stormwater issues, the public in.formation and participation
program should be recognized as a whole, rather than a number of separate outreach
programs. All public awarene~ efforts should �iarifi/to the public that they are the ultimate
beneficiaries or" a successtrul stormwater management prograzn.

A.    GENERAL OUTREACH                                                                J.

The targeted audiences of a general outreach will include, municipal emplo~e~, local            ~’
construction contractors, businesses in the area. and the general public. They should
be made aware of their responsibility for both the problems and the solutions to
stormwater pollution, in order to effectively communicate the stormwater pollution
abatement message throughout the watershed; written, audio, and visual materials
should he utilized. The actual level, priority, and schedule of public ln/’ormation
activities must be based on the community’s needs and resources to m~xJmize
program effectiveness. A watershed-wide concept will be developed by
1995.

All Co-Perrnittees within the watershed have active, muitl.medi¯ public outreach
programs. Extensive efforts have been made or are planned by even!~ agency to      ,....
supply the public with information on ¯ full range of storm water quality a~vide~
with the intention of’ achieving a high level of public cooperation and participation.
West Hollywood has hosted "Storm Water Awareness Week" to draw attention to
storm water issues,

I, WRriT~N MATERIAL

Co-Permittees should produce ¯ variet7 of written materials to inform the
residents within the watershed. Materials can include, but are not limited
the following: fiye~ brochures, door.hangers, newspaper articles, m=il-inserts,
banners, and posters. When necessan/, these materials should be translated
into ¯ variety of foreign languages to reach minority reddent~ in the
community.

A diversity of print media outreach programs have been used extensively
throughout the watershed. Newsletters and brochur~ mailed to all r~sident~
have ol~ten included articles on various storm water programs. Utility bill
inserts are also used extensively to promote public awareness. Billboard and
bus stop shelter advertising is used by both ~ Angeles City and County.
Street banners are one of the device~ used by Manhattan Beach. Los An~ele~

VII.I
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V
City ~nd County have refrigerator m=gnets to promote their programs. Door hangers ~re ~.~
distributed by Culver City, Hermosa B~ach. West ) iolly~’ood and Los Angeles City and County.
Los Angeles City and Manhattan Beach have posters and street banners promoting storm water T_
runoff quality.

~    AUDIO MATERIAL

Similarly. Co-Permittees may utiil~e audio materials to convey information
regarding stormwater management, Examples of audio materials include radio
advertisements/public servic� annt~mcements and information~l cassettes.

VISUAL MATERIAI~

Catch basin stenciling program is s~ excellent means of educating the public on
the mechanio of the storm drain ~ystem. The intent of the program is to
enhance public awareness of the Impact of stormwater pollution on receiving
waters and to discourage improper waste disposal practices. Another effective
medium for communicating the imp0r~ance of stormwater management is through
television. Possible measures inciud~ producing a public service announcement,
cable access programs, and/or an i~’ormational video.

The most universal of the general outreach prngrams-mtch basin stenciling-is
receiving full cooperation through~ms the watershed. Most jurisdictions have
completed their stenciling program. El $egundo, Palos Vcrdes Estat¢s and
Rancho Palos Verdes received as.~mnce from the Boy Scouts; Los Angeles,
Manhattan Beach and Santa Moni~~a also noted the us~ of volunteer groups.
Particularly in the urban areas with stop-and-go traffic., it was suggested that by
stenciling th~ curbsides motorists �o~dd read the signs. F.J $~gundo has a stencil
logo contest. Four cities commented that tbe stenciling was beginning to fade,
suggesting that ¯ more durable., water resisumt paint be used.

Among broadcast media outreach, tl~¢ City of Lm Angeles has prepared ¯ public
s~rvice announcement which has be~sn shown on cable access channels. With
cable television service available th~’oughout the watershed, most jurisdictions
have used this medium for pul~lic service announcen~nts and special
programming. Los Angeles County gses both television and radio outreach.

DISTRIBUTION Pi~,N

General outreach efforts must be conducted throughout tl~ entire watersl’~d.
Materials should be available at all public counters and distributed at public
events such as environmental fairs ~nd contests. A city newsletter is another
effective method of conveying the pollution abatement mema~.

/
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General outreach to targeted groups is an objective of some
especially Los Angeles City who has a student/teacher school education program
(K-6 "Magical City Forest’) and a mailing program directed at private industries
likely to be required to obtain a General Industrial Storm Water Permit.

IL FOCUSED OUTREACH

Efforts should be made to target special groups, Focus could be on specific pollutants,
practices and/or activities, or businesses. A watershed-wide concept will be developed
by June 1996.

I. POLLUTANT SPECIFIC ~’

For a particular watershed, there may be priority pollutants which are of more
concern than others. The reduction of these pollutants may be addressed in ¯
more focused public education and outreach program. Any of the methods used
in the general outreach program may be utilized in ¯ pollutant tpecifi¢ outreach
program.

PRAC’rlCE/AC’rlvrrY SPECIFIC

Everyone who lives or works in ¯ particular watershed must realize that their
actions have ¯ direct affect on xhe quality of stomnvater. "l’hese special groups

~ must be made aware that their current practices/activities may be contributing¯ to stormwater pollution. Practice/activity specific outreach programs should be
! developed and implemented throughout the watershed. The use of written,
~ audio, or visual materials should convey three primary messages: (1) what
i activities can cause stormwater pollution, (2) how Best Management Practices are
,~ used to prevent pollution, and (3) how one can report occurrences of stormwater
! polluting activities.

~ Practice/activity specific outreach should promote, publicize, and facilitate public
~ reporting of illegal dumping, illicit discharges, or water quality impacts associated
~ with discharges from municipal separate storm sewers. An effective program
: should include the establishment, operation, and promotion of¯ reporting hodine.
’.. Timely reporting by the public of improper disposal and illicit discharges are
’ �~itical in controlling such sources of stormwater pollution. Incxease in public~ involvement may be achieved by sending a follow-up letter to callers or providing

callers with some type of reward. Educational efforts throughout the watershed
should inform the public about the existence of the Los Angeles County-wide
hotline and any other local hotlines; provide them with information regarding
what to look for, and guidelines/procedures on how to report incidents.
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Another critical component of practice/activity outreach is the development of
a program to facilitate the proper management and clisposal of used oil and toxic
materials. An effective program could include, but is not limited to, the
operation of recycting faciliti¢~ and the conduction of household hazardous waste
round-ups. The program could also include information about alternatives to
toxic materials. Educational effor~ throughout the ~tershed should provide the
public with detailed information regarding the Lo~ Angeles County-wide
Household Hazardous Waste Round-ups and any other local programs.

The varied sources/causes of storm water pollution have reudted in
implementation activities that target specific types of pollutan~ activities and
land uses/types of businesses. Within this watershed co-permittees take part in
public information and participation progratm specifically aimed at preventing
improper disposal of hazardous household preducts and encouraging actions that
keep general wastes out of the storm drain system-such as recycling programs,
public trash receptacles and the cleaning of side~ks, alleys and vacant lots.
Illegal dumping and discharges are aho specific targe~

Such activities are encouraged through general outreach programs
above) that promote such program as toll-free phone hotlines for reporting
illegal polluting activities, topic-specific brochures, speakers bureaus and special
recycling facilities (used motor oil, hazardous produc~ etc.). Redondo Beach has
a Recycling Hotline. The trash hauler in Rolling Hills F.states holds a quarterly
drawing of residents who routinely recycle; the prize is one free year of refuse
service. Manhattan Beach has an Ocean Safe Enterprise campaign, complete
with window decals, to encourage restaurants and other businesses to observe safe
disposal practices. A companion program, Ocean Safe Community, is aimed at
the entire area. Los Angeles County has an outreach program foc~ing on airport
operations; a component of the program is structure stenciling. The City of Los
Angeles has a wide range of focused programs that ~ be tailored for
exhibits and interest groups, including etementat7 schools.

BUSINESS SPECIFIC

Due to the fact that some business operations have a higher potential of
discharging pollutants into the storm drain system, a more focased public
education and outreach program should be developed for them. Employees of
these businesses should be educated on the issue of nonpoint source pollution
and the effectiveness of Best Management Prac~ces in reducing pollution.
Besides written, audio, or visual materiah that focus on specific businesses and
their practices, mass mailings or articles in a trade/i~:lustry magazines are other
possible means of focused outreach.

R0060585



EDUCATION PROGRAMS

Increasing a~’areness is the major goal of the Public Information and Participation
Program. An ideal means of accomplishing thLs task is through educational programs.
Programs should be developed for a variety, of audiences, including public employees and
school children. Educational programs ca~ also be a~ important pan of a general or
focused outreach. A watershed-wide concept will be developed by June 1996.

1. PUBLIC EMPLOYEES

it is important to educate all of the public employees about the stormwater
program so that they do not continue with any practices that are counter
productive. Furthermore, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees can be used to
modify the program for improved effectiveness. The outreach must involve
employees on many different levels - from program managers to field personnel
Educational programs for public employees may include, but are not limited to,
articles in City newsletters, training classes, checklists for field personnel, and
interdepartmental forum or committee. Any of the mateHah utilized in an
outreach program - written, audio, or visual materiaLs - may be used in ¯ pub[k:
employee educational prosram.

Both general and focused outreach are essentially programs of public education.
More formal training/education is also conducted by C.altrans and the City and
County of Los Angeles. Caltrans personnel is educated on highway maintenan~e-
-specifically on such subjects as Hazardous Substance Spill Awareness and
Pesticide Safety and Vegetation Management. City and County personnel meet
regularly to discuss development of and evaluate storm water quality pra~ce~
Rio Hondo Community College staff provides on-site hazardous materials training
classes for We.st Hollywood employee~

K-12

School children can play an important role in a public information and
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the member~ in their family. School programs must.
include information on the storm drain system, stormwater quality awareness, and
may also include, but are not limited to, illegal dumping awareness, source
minimiT.~tiOn, End pollUtiOn prevention- Written material, videos, assembly
programs, and field trips are examples of effective components of ¯ K-12
educational program.
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Angeles City also has a school education piloz program. "T~e Magical City
Forest’, for grades K-6. School programs are conducted in Hermosa Beach and
Manhattan Beach, as well. The County will soon bav~ a program ~t to I~
used at public events.

3, OTHER

Educational programs can also be developed for professionals and |echnicians
who are not public employees. Agencies should include public outreach material
for busine~ iicen~ renewal or outreach effort through professional and business
associations.

RESIDENTS PARTICIPATION

The residents of the walershed should nol only be made aware of the stormwater
program, they should be encouraged to participate in its implementation. Specific
outreach programs should be developed to allow the public to participate and to inform
them of aslilable means for providing ideas and comments regarding the stornnvater
program. A watershed-wide concept will be developed by June 1996.

I, VOLUNTEER MONITORIN(]

Volunteer monitoring is the result of Increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices, Such involvement, which is zimilax to the Neighborhood Watch
Progr~an on crime, usuzdly has good re.zul~

COOPERATIVE OUTRE&Cli

in order to promote public participation, cooperative outreach programs should
be developed. These cooperative programs should help to create an awareness
and an identification with the watershed. The catch basin stenciling and other
signing programs are excellent examples of this type of cooperative effort. One
possibilit7 for cooperative oulzeach b an "Adopt-A-" program. Residents can
"adopt" a highway, storm drain, catch basin, stream, etc. Other cooperative
outreach efforts include events such as "Stormwater Pollution Awareness Week."
The purpose of any of these activities is to inform and involve the local residents
in regards to the stormwater management progrtm.

Residents can assist public agencies in the development and implementation of
storm water quality programs. Several watershed jurisdictions have enlisted the
assistance of such groups as the Boy Scouts and neighborhood volunteers in the
catch basin stenciling program. Caitrans’ Adopt-A-Highway program relies on
voluntat3, private participation to help with clean-up activities. Rolling Hills
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Estates has a similar Adopt-a-Street program. Hermosa Beach residents and
businesses are encouraged to participate in the City’s "Neighborhood Gutter
Patrol" program. Hotline progran~s also enlist the assistance of residents in active
participation.

3. COMPLAINT PROCED URF.~

Public comments/complaints are important to the success of a stormwater
program. A hotline is an excellent mechanism for allowing the public to provide
information. In Se~ion B, "Focused Outreach - Practice/Activity’, the various

¯ aspect of outreach effort is discussed.

E. EFFECTIVENESS EVALUATION

Permittees should develop a pro~ess to evaluate the effectiveness of their programs.
Methods such as surveys and focus groups can be used to assess program’s effectiveness.
Results should gauge the community’s level of awareness. Surveys and focus groups can
also be used to provide insight into the program’s direction and the formulation of
attainable goals. A watershed.wide concept will be developed by June

~ The City of Los Angeles has conducted s pre-sun~’y to determine the general level of
¯ - public awareness about storm water pollution. They plan to conduct a post t, urve~/in

1995 to gauge the progress made in their public education program. There have been
no other reports of forn~ programs to as.~ss prod’am effe~veness, although
discussions and management review~ have provided tubjective evaluafiom that have
resulted in program development and modificationt.
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VllL PROGRAM EVALUATION

The effectiveness of the storm water programs developed under the Municipal Storm Water
Management Plan (hereinafter called the Plan) must be assessed on a regular and consistent
basis. The Plan for this evaluation must include a schedule for evaluation, a methodology
for the evaluation, a di.scu.~sion oir who will carry out the evaluation, and what will be
evaluated. In addition, there must be a mechanism to follow up on the information
generated by the evaluation. The Plan should be adjusted based on the program evaluation.

PERFORMANCE STANDARDS

The Permittees will develop standards to judge the effectiveness ot’ the activities and
control measures proposed under each chapter of the Plan. The standards will
as minimum performance levels to evaluate the implementation o/’control measures.
The subsequently developed performance evaluauon procedures/methodologies will
be the tool to determine iir a particular BMP has an impact on stormwater quali~/.
in developing these procedures, we resolve to ensure that each BMP is implemented
to the maximum extent practicable. TI~ targeted completion of thLs phar, e will t~
December 1996.

1. DEVELOPMENT OF PROCEDURES

General performance standards for evaluating the effectiveness of lhe Bes~
Management Practices (BMPs) will be developed for all the BMPs proposed
in the Plan. The Watershed Management Committee will be responsible for
developing and adopting these evaluation criterion. The Management
Committee may elect to establish subcommittees to develop perfonnanc~
standards for specific program areas. The area-wide F.xeoative Advisory
Committee will then review and endorse the standards, Standard recordin~
format and implementation schedule will be developed for each BMP by th~
Management Committee for use by all permittees. The permittees will be
required "to document BMP implementation using the st~utard format
according to an established schedule. The utilization of quantitative
approaches in measuring effectiveness will be used whenever possa’ble.
Methods that would yield comparable results for year to year evaluation will

ACTIVITY/SOURCE/ACTION AREA 8PECIFI(~

Program effectiveness will be performed based on the information ~enermed
by the performance evaluation procedur~ Using strut sw~ping us an
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example, the Plan will propose a method of determining if street sweeping has
an impact on water quality. This could include determining what kind of
pollutants are removed by the sweeping, measuring the size of the pollutants
and the amount removed. Methodologies would be developed for each BMP,
which will assure that each control measure or action is implemented to the
maximum extent ~racticable. For street sweeping; this may include the
frequency of sweeping now. the metho~ of sweeping, the equipment used. how
the equipment is cleaned and maintained, and the method of disposal for tl~
material collected. A schedule and format of evaluation shall be developed
for all the BMPS.

The Regional Board has recommended 13 Baseline BMPS, to be developed
and/or implemented by all permittees by the end of the current NPDES
Permit. Existing Permit Task 5.2.5 requires an evaluation of the need for
additional BMPS, source control, an/or structural control measures.

BMPs have only been implemented for a short time period by Phase I and
Phase I! cities. Phase I11. which contains 30 new cities, has not y~t
implemented any BMPs. Therefore there is little or no data available to
adequately assess effectiveness, in lieu of recommending any chang~ or
additions to BMPs currently being implemented or proposed by tbo
Permittees. a uniform data collection methodology will be established for eagh
of th~ 13 ba.~line BMPs. This methodology would be used by all Permitt~
to compile data on their BMP implementation to allow for ¯ uniform
Countywide evaluation of BMP effectiveness. Priority will be given to tl~
development of a uniform data collection methodology to document tl~
success or eff©¢tiveness of these 13 BMPs. Upon r~organizadon of th~
NPDES Permit Progragrk as described in Chapter i. this will be the first task
addressed by the Watershed Management Committee. The Uniform data
collection methodology will be de.loped by .lanua~ 15, 1995 for the Santa
Monica Bay watershed and by .luly 1995 for all other watersheds with
subsequent implementation by all permittces in ~ wateJshod.

IL ANNUAL REPORT~

An annual report for each watershed will be submitted to the Regiomd Board not
more than 45 days after the end of each permit year. Each annual report ~
include a summary on the programs implemented during the previous year and plan
activities that will be implemented during th~ current year. Any revisions to the PLtn
would be addressed in the report.
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In order to insure uniform annual reporting by all watersheds, the Executive
Advisory Committee will develop a uniform ~nnual report outline for use
each watershed. Each Watershed Management Committee will develop
standard format to be used by all the permittees in its watershed in reporting
the progress and the status of all stormwater programs implemented in its
jurisdiction. The Principal Permittee will utilize this information to develop
the annual report for the watershed. Upon approval by the Management
Committee, the annual report will be provided to the Executive Advisor/
Committee which will compile the ¯nnu¯l reports from all watersheds for
submittal to the Regional Board.

EFFECTIVENE$~ MEASURES

Under Chapter VIII, Seclion A, lhe permittees will have developed
performance standards for each BMP. These performance standards will be
used to assess the effectiveness of the BMP~. By the end of each permit yem’0
the findings of the previous program year will be evaluated and used
suggest changes that are appropriate for implementation during the next
Focus should also be given to the use of empirical sludies, in ¯ control
to more fully assess the ¢ff~iveness of BMP~.

The annual report will Include ¯ matrix illustrating the levels of
implementation for all permittees. Tables will be developed for each BMP
listing all the participating Co-l~rmittees, describing the slalus of
implementation by each Co-permittee of the BMP, and documenting any
modifications of the BMP from the standard program. The effectiveness of
each program area will be assessed using the performance standards
developed under Chapter VIII, 5e~ion A. For effectiveness measures, the
findings should be presented graphically for ease of comparison with the
established levels of effort. Fiscal budget for all the BMPs implemented
should atso be prepared, grouped by programs. An analysis and evaluation
of the results of the past year’s monitoring program data will also be included
in the report. Any revisions to the Plan should be addressed here, with all the
elements affected discussed in their emir~ty. All r~ievant information, such
m water samples analyses and evaluation, should be included in the
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SEMI-ANNUAL REPOWrS

A semi-annual progress report will update the Regional BooJxl on Permit compliance
activities six months into each permit year. The semi-annual report will be provided to
the Regional Board within 30 days after the end of the six-month period.

I. PURPOSE

The semi-annual report will serve as a status report on the progress of the
implementation of the Plan.

2. FORMAT/STRUCTURE

In order to insure uniform semi.annual reporting by all watersheds, the Co-
Permittees will use the standard format developed for the annual report in
reporting the progress and status of all the BMPs implemented in their
jurisdictions. The Principal Permittee will utilize this information to develop the
semi-annual report for the watershed for submittal to the Regional Board.

3. CONIT, NT

The semi-annual report will include ¯ matrix illustrating the levels of
implementation for all permitteet. Tables will be developed for each BMP listing
the participating Co*Permittees, describing the status of implement¯don by each
Co-Permittee of the BMP, and documenting any modifications of the BMP from
the standard program. The permittees will describe the problems encountered
during implementation and discuss the modifications to the program in order to
solve these problems.

In order to facilitate the prep¯radon of semi-annual and annual reports, standard
internal formats for use by all Permittees will he developed. The internal reporting
procedures will be completed for all Plan chapter elements by December 1996.

1. STANDARD FORMS

The Watershed Management Committee will be responsible for developing
standard forms for use by each Permittee. Standard forms will be developed for
each BMP to monitor its progress. Some Permittees may have to customize the
standard forms in order to reflect their programs’ additional features. The forms
will collect all the information essential to the preparation of the annual and
semi-annual reports, in developing the standard report forms, information that
is quantifiable and specific for each program area and/or BMP wilt be collected.

Villa
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:.
2.    PROCEDURES

Co-Perrnittees will submit all the BMP report forms to the Principal PermJttee
at the end of the six-month period and the permit year, respectively.

RECORD KEEPING

The Regional Board does not need to ~e all of the extraneous information, but
the records will be retained by the Principal Permittee for 2 years. Each
permittee will keep a permanent copy of its reporting forms in case they are
needed.

F.. STORM WATER MANAGEMENT PLAN REVISIONS

There will be an annual review process that will allow the Perrnittees to revise the Plan
for the next year and for the rest of the permit period. Revision procedures will be
developed by December 199~

1,

In the annual report, Permittees will compare the progress made on all eJ~ BMPz
with the established level of effort, if the level of implementation b inadequate,
the program should be adjusted to accelerate the progress. If the progress made
to date shows that the program i~ ineffective or inefficient in protectin8 the
stormwater quality, a new program should be developed and implemented for the
next fiscal year and the rest of the permit pedod.

Z.    REPORTING

All refinements or revisions to be made in the 6seal year will be dooamented in
the annual report, with the dates of implementation proposed.
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IX. MONITORING

0
The Monitoring Program is a critical element in the Stormwater Management Plan. It will T
provide important data for use in characterizing existing stormwater/urban runoff quality, Lguiding future development, and modifications to the Plan and also to assess its
effectiveness. A watershed wide monitoring program shall be developed by December 1906,

A. SYSTEM CHARACTERIZATION

The existing Permit subdivided the County into six drainage basins with information            "~
to be collected to characterize each of the basins.

I, WATERSHED

Each drainage basin has been subdivided into numerous drainage areas, based
on an evaluation of the existing drainage system and surface flow pats=tin,
For each drainage area, the following information has been compiled: size;
breakdown of existing land use; imperviousness; description of soils; lo~atJon
of waste disposal facilities; and the location, type. and number of industries
by Standard Industrial Classification (SIC) Code. This information has
submitted to the California Regional Water Quality Control Boaxd. Los
Angeles Region, for Phases I a~i !i. Phase !11 watershed characterization El
in progress and will be completed by the end of December 1994. Due to the
volume of the watershed characterization data, thb information has not been     ~’"
included herein, but is available for review at either the Regional Board or
the ~ Angeles County Department of Public Works,

watersheds; pollutant source identification, ~ identification of
discharges/illicit di,,qxe~l practices.

in subdividing each basin into drainage areas, the drainage area tn’buta~y to
all major outfalls has been identified. Within each drainage are~, the
tributary storm drain system is being identified and mapped. Key information
such as the size of the storm cirain facilities, locations of manholes and inlet~
and storm drain connections is being compiled. ’Ibis information will be vital
in conducting storm drain inspections to identify and eliminate iile~J
discharges.

R0060594



RECEIVING WATERS

Due to the extent of urbanization in Los Angeles County over the past
decades, most of the streams designated as receiving waters in the Los
Angeles basin have been replaced with man-made storm drainage systems to
provide flood protection to the urbanized areas, These streams have been
mapped a~ part of the storm drain system mapping done under A.2, above.
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Wori~ (Department) has been
performing surface water quality monitoring on a voluntary basis since the late
1960s. Samples have been collected and analyzed from vgriou~ receiving
water streams and channels throughout the County to collect general
information as to the quality of the surface runoff within our storm drgin
sxstem.
The program in existence at the time the current Permit was issued was
established in the mid 1980s. Twenty.eight sites are sampled monthly for
weather flows. Twenty-one of the 28 sites are sampled for storm flows up to
five times per year. The collected samples are analyzed for general minera~
pH, total dissolved solids, specific conductance, biochemical oxygen demgnd,
bacteria, heavy metals, pesticides, PCBs, total organic carbon, volatile organic
compounds, and total petroleum byd~

The sample collection at these sites will continue while the new
Pollutant Discharge Elimination System (NPDF.S) Permit monitoring stations
are established, Once all NPDES Permit monitoring stations are operational,
sampling at these 28 sites will be discontinued.

in order to provide an initial assessment of the water quality in the major
streams and channels in the County, an analysis has been performed on the
data collected through the existing surface water monitoring program. ’The
m3a]ysis has been done on a Countywide basis and s!so by major drainage
basin. The report can be found in Volume 8.

To better assess the receiving water impacts of stormwater the Depamnent
will be developing a program to further study stormwater impacts on selected
receiving waters, including conducting toxicity studies. [nitial efforts wi]] focus
on the Santa Monica Bay Watershed. A. Request for Proposal for the
development of such a program will be advertised by Januap/15, 1995.

The water quality data collected by the new NPDES Monitoring Program
provide more detailed data to better asse~ in upcoming years ~ quality of
our receiving waters. Ten monitoring stations.have been proposed along the
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major streams in the County. A description of these site locations can be
found in the monitoring work plans for Pha.~s 1, IL m-~d III, previously
submitted to the Regional Board, see Volume 8.

4. LAND USE

~ described under Section A.I. above, the existing land use categories within
each drainage area have been identified. This information has been used to
select drainage areas comprised of a single homogeneous land use for land
use specific monitoring, A total of 14 land use monitoring sites are being             "~
established in the County. Five sites are being installed in the Santa Monica
Hay Watershed with the remaining nine to be selected from within the Los
~ngeles, San Gabriel, and Santa Clara River Watersheds. For a description
of the site~ plea.~ see Volume & These sites will provide valuable
information as to the types and levels of pollutants found in runoff from
various land uses. This information can then be used to refine tbe
Stormwater Management Plan to develop specific management mcasur~ ~o
target identified problems.

SOURCE IDENTIFICATION

identi~ying the sources of stormwater pollutants from both spcdfi¢ land u~s and
specific activities will provide the infornmtion needed to identi~ problem m’~as m~l L__
allow specific management measures to be developed to addre~ th~se problems.

I, SPECIFIC LAND USE

As described in S~ion A.4. above, major land use classifications will bo
subject to individual monitoring to determine the types and l,~-veis of           ~m~
pollutants prmcm,

2. SPECIFIC ACTivrrll~

significant pollutant sources (i.e., parking lots, industrial activities,
with the hol~ that r~mediai action can be un~ler~¢n to rndue~
significant impacts so identified. It will focus on monitoring v~ry small
areas (i.e., less than five acres) where a spe~� and/or interrelated s~t
of pollutant generating activities are occurring. Its objective is to
provide data for selecting BMPs for specific activities ratl~r ~
characterizing discharges for long-term pollutant loading

Identification of pollutant sources can be done using a number of
methods. Potential sources of storm w~ter pollutants can be identi~l

IX-3 ~-~
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by records of chemical use and/or storage, by studies of specific
activities which lead to the deposition of pollutants throughout the
water~he~, and by field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land
use information or by mass loading esthnates.

By mid January 1995, the County will begin targeted monitoring of
municipal corporation yard in the Santa Monica Bay watershed. A full
program for pollutant sources identification will be developed by
December 1996.

b. A storm drain inspection program has also been developed and
being implemented. The first phase of the inspection program will
target the open channel storm drains to identify illegal discharges.

The open channel inspections will also be used to screen outfalis from
underground storm drains for the presence of dry weather flo, ss. This
information will be used in the nex~ phase of the storm drain
inspection program to prioritize the underground storm drain
for further field screenin8 and inspection of problem area,s.

C.. CON’I~OL ~URE ~

~ It is unlikely that the effectiveness of the various control measure~ implemented by~ the storm water management plan can be determined ~olely through the data
produced by monitoring the quality of storm drain flows, because it it difficult to
obtain statisticallp significant comparisons of watershed-wide control
performance with such data. For this reason the effectiveness of conu’ol measure,
will be assessed through other meam.

Two general types of methods are available for assessment of control measure
effectiveness: direct water quality (conventional) monitoring and indirect (non-
conventional) monitoring. Direct water quality monitoring can be used to determine
pollutant reduction by a specific facifity or device. This technique is commonly used
for strucnn’al or treatment controls, such as detention basins and constructed
wetlands, where there is an accessible inflow and outflow. Inflow and outflow results
are compared to determine pollutant removal and effectiveness.

Direct water quality monitoring of site runoff before and after implementalion of
non-structural control measures it also possible. However, it is difficult to
demonstrate effectiveness at a statistically significant level because of the high degree
~of variability in stormwater pollutant concentration and mass loading data. The
water quafity improvement due to non-structural �ontrol measures is generally
expec~d to be less dramatic than that achieved through strucuwal controls. A larger
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number of samples is therefore required to produce a statistically significant result.
This is especially difficult in relation to the monitoring of the pre-control measure
condition. Collection of adequate baseline information is necessary prior to the
iv plementation of management practices. Direct monitoring of the effectiveness of
non-structural controls is feasible typicaLly only under experimentally controlled
conditions (e.g., selection of small, well-defined watershed; control of management
practice implementation; effective siting and timing of monitoring activities),
including a sufficient number of samples to achieve statistical significance.

Indirect monitoring currently is the primary method of choice of .assessment of
management plan effectiveness. A number of indirect monitoring techniques are
available for assessment of management plan effectiveness.

Verification of program implementation is an indirect monitoring method that can
be used to determine how a management plan is being implemented. Another
indirect monitoring method, pollutant removal inventories, can be used to assess tbe
amounts of pollutants that have been prevented from entering the municipal storm
drain system.

The 13 Baseline BMPs recommended for implementation by the Regional Board pha
other BMPs proposed by the various Co-Permittees are in general all non-structural
control measures. In the short-term, a uniform data collection methodology will be
developed for use by all Permittees to compile information on the level of
implementation of the 13 Baseline BMPs. This will allow for a uniform watershed-
wide evaluation of BMP effectiveness. For the Santa Monica Bay watershed, ~
uniform data collection methodology will be developed and begin implementation by
January 15, 1995. For the other watersbeds, implementation would begin July L
1995.

For the long-term, as the various chapters of the Plan are more fully developed,
possibilities for the use of direct water quality monitoring for �ontrol measure
assessment will be evaluated as oppornmities ad.se.                   ¯

D. POLLUTANT LOADING

One of the objectives of the monitoring program is to estimate the annual pollutant
loadings from each watershed. Knowing the types and quantifies of pollutants
discharged into receiving waters are important in assessing the impacts of stormwater
and, in turn selecting appropriate control measures to address problem areas.

The 24 permanent monitoring stations that are being established Permit-wide will be
utilized to estimate pollutant loads from each watershed and also from various land
uses. For a description of the methodology to be used to estimate pollutant loadings,
please see Volume 8. For the Santa Monica Bay Watershed, the pollutant loading



model will be tested and operational by January I$, 199$. Actual pollutant Ioadings
will be calculated subsequent to storm events occurring for which water quali~y dam
has been obtained. For the other watersheds, a schedule for pollutant load
modelling will be provided by January 15, 19<)5.

To more closely model pollutant Ioadings and evaluate control measure impacts, ¯
more detailed dynamic modelling will be undertaken on a smaller, representative
sub-watershed. The EPA-$WMM model has been selected for use in our dynamic
modelling efforts. For the Santa Monica Bay Watershed, the Kenter Canyon Drain
sub-watershed has been selected for this modelling efforts. This sub-watershed is
typical of the urbanized areas in the Santa Monica Bay Watershod. it is comprised
of multiple land uses, has well-defined boundaries, and has no up~trearn flow
regulation. We are reviewing and identifying the existing drainage system, defining
current and future land uses, and conducting field checks. The model will be tested
and operational by January 15, 1995, with actual modelling results to be w,’tilable
later when local water quality data from our monitoring stations becom~ ¯vailable~
Based on the results of the dynamic modelling of the Kenter Canyon sub-watershed,
other sub-watersheds may be selected from the other major watersheds in tim
County.,

E, COMPONENTS OF A MONITORING PROGRAM PLAN

The components of the monitoring pmgrmn plan such as monitoring site lo~tions.
~ dry/storm sampling frequency and methodology, constituents to be sampled, field and

"" laboratory procedures, OA/OC, etc. can be found in Volum¢ 8, which has be~n
previously provided to the Regional Board.

"me Monitoring Program elements described in Volume 8 vall be revised to ~Idres,
the Monitoring Program needs described in Secdon A - D above as agreed to in tim
letter from the County to the Regional Board dated September 22, 1994.

As the various chapters of the Plan are more fully developed, the Monitoring
Program will be revised to address any additional monitoring n¢eds that may result.

F. DATA MANAGEMENT

For water quality d~ta collected at the 24 monitoring stations, please see Volume 8
for dat~ storage ~nd reporting metho~

For oach Section A - E of the Monitoring Program d~,c~’bod above, an annual repor~
~ be prepareM detailing the data collected, with a~ evaluation and in~rprctation
th~ data including water quality impacts.
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DOMINGUEZ CHANNEL/LOS ANGELES HARBOR DRAINAGE
STORMWATER MANAGEMENT PLAN

INTRODUCTION

On June 18, 1990 the National Pollutant Discharge Elimination Systetrt (N’PDES) Permit o
Order #90-079, NPDES #CA0061654-C16948 was issued to the County of Los Angeles and
17 dries tributary to Santa Monica Bay. During the subsequent years, two newly
incorporated cities v,’ithin the Santa Monica Bay watershed, Caiuatts, and the County of
Vent~ara also became Co-Permittees. This Permit outlined a three year program which
required each Permittee to: characterize drainage areas; develop and schedule the
implementation of Best Management Practices to enhance the quality of stormwater/urban
runoff within its jurisdictional boundaries and storm drains it o~s and operates. On July 1,
1992, 36 additional cities were initiated into the Permit and began their three year program.
By July 1, 1993, the remaining 30 titles in Los Angeles County within the drainage basin
were initiated into their three year program. The cities were grouped according to their
starting dates and referred to as Phases L II, and III respectively (See Table A). In general,
the boundaries of each Phase did not encompass whole watersheds but portion~ of various
watersheds (See Figure 1).

The Permit has a five year duration and although Phase 1]I dries have only completed year
one of their three year program, the Permit requires the submittal of a Report of Waste
Discharge (ROWD) which ~erves as an application for a subsequent NPDES Pennia to
replace NPDES Permit #CA0061654, which will expire on June 18, 1995. Therefore, the
County of Los Angeles, Ventura County, Caitrans, and the 85 cities are now parties to the
subsequent NPDES Permit application u~l~ing the Municipal Stormwater Management
Plan (herein after called the Plan) concept.

The Plan is based on the Stormwater Management Plan Components developed by the
California Regional Water Ouality Control Board, Los Angeles Region (Regional Board),
and is proposed on behalf of the County of Los Angeles and the other participating
agencies, see Table B. The plan describes the stormwater management activities to be
undertaken during the next single, five year NPDES Municipal Stormwater Permit. The
Plan involves the subdivision of the area of the County under a tingle, new Permit, into
six watersheds, each with its own stormwater management plan. For these watersheds and
the agencies in each of these watersheds, ~ee Table B and Figure 2.

As required by the current Permit, all Pertnittees have proposed BMPs for their
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board. These BMPs have already addressed many of the program areas discussed under
the stormwater management plan. As required by the current Permit and continuing oa
under the new Permit, the Permittees will continue to implement these BMPs. This
stormwater management plan will involve reorganizing the individual city-based BMP
progx’ams into a single stormwater plan for each watershed. The timeline shown in this
document reflects the time needed for the transition from individual city-based progratm
to the preparation of a mutually agreed upon and collectively developed watershed plan by
all parties of the new Permit for each of the watershed areas. The first step.ln beginning
this process will be the reorganization of the current three phase program into a new
watershed based program. A reorganization of the Phases into watersheds which are based
on hydrologic characteristics will allow for the consistent development and implementation
of programs among Permittees, referencing land use and drainage infrastructure within their



respective watersheds. Consistency of programs throughout the watershed will be beneficial
in terms of targeting specific polJutam problems and are, a~.

This specific Plan will address the stormwater management issues for the Domingue, z
Channel/Los Angeles Harbor Drainage watershed, which includes the following cities and
agencies:

¯ lnglesvood ¯ Torrance¯
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L PROGRAM MANAG~

A. PROGRAM STRUCTURE

The County of Los Angeles is designated as the Prindpal Permittee. The other
agendes are dedg~ated as Co-Permiuees. The following are conditions that              .~.
establ~h the responsibilities of all Permitlees.

I. RESPONSIBILITIES OF PRINCIPAL PERM~

Antidpated duties of the Principal Permittee include:

¯ Being the coordinators of permit activities and chairing the area-wide
Executive Advisory CommiItee and the Wa[ershed Management
Com~ttees;

¯ ~ov~ding the resources ne~ssa~ for development of the Stormw~t~
Management Plan.

¯ Providing technicai and administrative support for both the Executive
Advisory and Management Committees;

Implementing the monitoring program;

¯ Providing the resources necessary for developing annual reports .

~
including evaluating monitoring program data and BMP effectiveness;

¯ Complying with all the responsibilities of a Co-Permittee as outlined ~m~

2. RESPONSIBILITIES OF ALL CO-PERM~

Esch Co-Permittee is designated ¯ number of dudes under the proposed
stormwater management Plan:

¯ Parti�ipate in the development of the management plan;

¯ Implement the stormwater management plan within their jurisdictional ~m~
boundaries and the storm drains they own and operate.

¯ Provide information needed by the Principal Permitu~ on program
implementation for development of the annual reports.

The area under the Permit will be subdivided into the six watersheds m’butary
to the following waterbodies: Santa Monica Bay, which is further divided into
a) Maiibu Creek and Other Rural Areas, and b) Ballona Creek and OtherUrban Areas; Los Angeles River; San Gabriel River;~’-----~

Dominguez Channel/Los Angeles Harbor Drainage; and the Santa Clara
River (See Figure 2). IVla~,~ing these watersheds is a task that will require
a collective and cooperative effort on the pan of all governmental entities
named in the Permit that are within each watershed.
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The management structure of the Plan consists of an area-wide Executive
Advisory Committee, Watershed Management Committees, and
Subeommittee,~. This particular su’ucture is intended to provide ¯ suhable
pro~am for the unique ¢haracteris~cs of each watershed and shall be
developed by April 1995.

"rbe Co-Pern~ttees u’ibutary to the Domingue, z Channel/Los Angeles Harbor
Drainage watershed shall adopt this watershed stormwater management
program structure as ¯ guide to ~Iow for an area-wide uniformity of
compliance of the Permit.

EXECUTIVE ADVISORY CO~LMITIT..E

The area.wide Executive Advisory Committee shall consist of the County of
Los Angeles, as Chair, and r~o representative Co-Permittees from each of the
six watershed. This Committee assumes no responsibility for the adequacy
or inadequacy of any individual city’s program, and should not be viewed m
the responsible agency in this tense. The Committee’g main role i~ to
facilitate programs within each water~hed and to enhance consistency among
all of the program.~ Additional responr, ibifitie~ of the committee are:

¯ .    Makin~ re~ommend~tion~ on ar~-wide i~ues to each of th~
Watershed Man~¢ment Committ~;

b.    Reviewing the stormw~ter n~nagement pl~s as developed by ~
W&tershed Management Committee and provide direction and
guidance on the plum for consideration by tbe Watershed Management
Commiuees;

d. Preparin~ and forwa~llng unified submittals to the Regional Board
upon receipt of information and materials ~bmitted by the Watershed
Management Committee in compliance with Permit requirements;

Scheduling and coordinating meetings and correspondence to allow for
communication between the Co-P©rmittees and the Regional Board;

f. Acting as liaison between ~II Permittees and the Regional Board on
Permit issues as well as mediating conflict among the Permitte¢~.
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4. WATERSHED MANAGEMENT U’~MMrI’TEE

A management committee wiO2n the watershed will be �omprised of the
County of Los Angeles, as Chair, and one representative from each of the Co-
Permittees in the watershed. The committee shall be responsible for.

a. Establishing goals and objectives for the watershed;

b. Preparing the stormwater management plan for the watershed (This
includes the development of all chapter components of the Plan);

Assessing the effectiveness of the Plan and making appropriate

d. Preparing the semi-annual progress reports and annual Permit reports
on Permit activi~es within the watershed for submittal to the Region~!
Board (For the annual Permit report, a draft will be circulated to each
Co-Permittee and the Executive Advisory Committee for its review sad
comment. Final copies of reports shall be forwarded to the F.xeoativ~
Advisory Committee through which a compilation from all ~
watersheds shad be submitted to the Regional Board);

�. F.nhancing the implementation of the storm water/management plan
within the Dominguez Channel/Los Angeles Harbor Drainage
watershed.

Subconunittees will be established where needed as determined by the
Management Committee and/or the F.xecutive Advisory Committe�. The
Subcommittees would be focused on specific program areas and can provide
more specific oversight on the development, implememation, and evaluation
of select program areas. These subcommittees shaD be scheduled to meet on
a routine basix,

INSTITUTIONAL ARRANGEMENTS

Management of the stormwater program requires the collective �fforts and the
cooperation of all Permittees. No Permittee has the ability and the legal authority
to assume the responsibility of all activities of this Permit. Therefore, agreements
will need to be formally developed amongst the Permitters to insure proper
implementation of the Permit requirements.



_J
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nature. Funding agreements including budgets and cost per agency would be
developed.

CITY-SPECIFIC

Each Permittee will develop a budget detailing the cost of implementing Plan
activities within its jurisdiction. Special funding in the form of grants,
donations, or other forms of contribution should also be actively pursued to
assist in fundin~ special studies and/or BIVll~

D. LEGAL AUTHORITY

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire all needed legal authority. Each Permittee.
being separate legal entities are to have adopted as required by the exiting Permit.
ordinances that will provide them with the adequate legal ~thority to develop.
administer, implement, and enforce storm water/urban runoff management programs
within their own jurisdiction. The ordinance must provide for its enforcement and
at a minimum specify that violators may be subject to penalties including, but are not
tim/ted to, fines and termination of the activity causing the violation. A plan for
identifTing any additional legal authoritie~ needed by the Permittees will be included
in the completed Plan for the Dom~gu¢z Channel/Los Angeles Harbor Drainage
watershed by December 1996. Upon completion of development of the Stormwater
Management Plan, enforcing compliance with the Plan will be the responsibility of
the l~egional Board.
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!1. ILLICIT DISCHARGES

The elimination of illegal ~nnec~ions and illicit disposal (IC/ID) practice~ is an important
component for any program aiming to enhance the quality of stonnwater/urban runoff.

Although more information is needed to fully assess the benefits and costs of coeducting
I¢/ID progr~.m.~, we can make logical decisions regarding application of best management
practices (B,~Ps) to mirtimi~e such incidents. These BMPs will vary due to the jurisdictional
dif:ferences which exLst within each watershed. Each jurisdiction within the watershed wiL!
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as ¯ whole.

IC/ID practices are intermittent discharges of pollutants into the storm drain system that
can degrade the quality of receiving waters. This can occur through catch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activities are done by
individuals who do not know that such practices are illegal and can adversely impact the
environment. Yet. others may be can’ying out such practices with the full knowledge that
such activities are prohibited.

A. It;LICIT CONNEC’ilON$

In order to implement an illicit connection management program, jurisdictions
whole will need to develop and implement the procedures for investigating each of
their respective storm drain

Detailed procedures to eliminate illicit connections depends on the complexity of th~
storm drain system. A consistent watershed wide concept will be d~veloped
investigate il!icit connections to the storm drain system. Based on the results of field
screening activities, or other appropriate information which indicates an area of
reasonable potential of �ontaining ilficit connections, detection and follow up
procedures would be followed. Priority should be established to focus on major
problem areas and allow for a cost-effective approach to elinfinate illegal
connections. This concept ~ be developed by December 1996.

L SYSTEM SURVEY

A system sun,’ey is a necessary component of an illicit connection elimination
program. Although the basic concept is similar, the actual techniques and
methods which jurisdictions within the watershed use to conduct system
surveys can be quite different.

In conducting system surveys, the intent is to avoid costly investigations within
areas not suspected of containing illicit connections. Field screening, map

n.]
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research, and land use investigation activities will be done initially to identify
potential problem areas. Public outreach effom will be used to inform
citizens in the area about the problem. Enforcement action will be taken to
terminate such illegal connections. It should be noted that more detailed and
sophisticated techniques such as televised inspection and dye testing will only
be used in spedal situations as needed.

As mentioned above, a system survey is ¯ necessan! component of an
connection elimination prod’am. At this time three jurisdictions have
undertaken such a survey. Identification of all �onnections to the storm drain
system, with the issuing of as.built permits or disconnect notices, has been
undertaken by one city. Detailed maps showing the location of each storm
drain, its manholes and catch basin connector pipes are being prepared by Los
Angeles County to make monitoring of illegal �onnections and discharges
more efficient. Also the location and source of all discharge connections is

¯ being inventoried and a GIS system is being developed. This information will
: be used in the storm drain inspection program which is ongoing. The
,: program is targetin$ open channel storm drains. All open channels will be

~. inspected for evidence of illesal discharges. The open channel inspections will
~ also be used to collect information on d~ weather discharges from
~ underground drains for use in prioritizing future underground drain

inspections.

¯ The City of Los Angeles has �ontracted with ¯ vendor to provide "on calf’

i closed circuit television of storm drain interiors to detect
misalignments, deposits, debris and illegal/illicit connections and discharger,.
The larger jurisdictions are the ones who have taken the lead in undertaking

# 2. ONGOING SYSTEM INSP~ONS

~ Ongoing system inspections for illicit connections ~ involve the techniques
~ ident~ied in Section 1. above, along with some additional activities. In
¯ smaller systems where the storm drain goes into several pumping stations, ¯

regular inspection of the pumping stations for, among other things, evidence
of illicit discharges will be sufficient.

In larger and more complex systems, ¯ program of field screening will be
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributary to the suspect illegal connection �~n then be further
investigated for iUicit connections. If a discharge can be u’aced to a pa~ctdm"
facility, the facility will be investigated to identi~ where exactly the pollutants
are coming from and efforts needed to stop the discharge.

n.2
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Another means of detec’.ing illicit �onne~ons may be to rely on reports of
illicit discharge from the public. This will utilize the County’s or another
agency’s estab~hed "hotline" number that the public can call a~l report such
observation,.

Ongoing s’.~em in,pelion w-~ mentioned by o~y on~ city which is now in tbe
process of inspecting storm drain l~ to idCmi~y il~e~al �oan¢ctiom and to
dcterm~e the �onditions of exis~g pipe~.

3, REPORTING

A consistent recording system will be established to track reports of illegal
connections. Thh recording system will be used by the Permittees within the

~ watershed.

IL ILLEGAL DUMPING

Due to the intermittent and unpredictable nature of i/legal dumping, apprehension
rate of violators could be quite low. The first course of action is to develop an area
wide educational and reporting system alon8 with prompt response procedures. This
will be accomplished by December 1996.

~ See Chapter VI! Ihnblk laformmtion and Pm’tkipation of this report for ¯

t
detailed diso.~on of the outreach program.

¯ 2. SYSTEM SURVEILIANC~

Measures that may be used for thh aspect of the program may include but not
limited to reguiar inspections of vacant facilities, street use impection
programs to detect illegal discharges and dumping into the street system, and
¯ public complaint and reportin8 system.

A couple of system surveillance programs have been established. A program
for investigation and identification of hazardous waste and debris dumped on
excess parcels has been undertaken by Caltrans and in the City of Los
Angeles, the Bureau of Street Maintenance enforces violations of excess water
and fluids in the street system. This program is primarily on a complaint bash
but will be even more effective when funded. A program to investigate storm
drain lines to stop discharge of pollutants from specific facilities is planned.
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3. SPILL RESPONSE

The Health Hazardous Materials Divixion (HHMD) of the Los Angeles
Coun~ Fire Department is generally the primary spill responder. If the
material is found to be hazardous and poses an imminent threat to public
health and safety, the cleanup and disposal of the material will be done under
the superv~ion of HHMD. If the material is non-hazardous, the responsibility
~11 fall on local agencies to �oordinate cleanup, disposal and attempt to
identify and prosecute the violators. Cooperation among all agencies will be
needed to allow for prompt action and joint effort to deter such violators. All
agencies will have local authority against such illegal dumping activities.

Three jurisdictions have established spec~ic procedures for responding to
spills. These responses are: a program to respond rapidly to contain sptlls,
establishment of adequate spill cleon up procedures for city owned facilities
and alarms installed in storm drxins. One jurisdiction reports that an
evaluation of the latest developments regarding improved containment and
equipment was done, and although their procedures were found to be
adequate, new procedures are being developed to continue further refinement
of the program.

~’OMPI..A.INT IW..SPONSg

The County and some local agencies have established ¯ stormwater telephone
"hotline" that can be utilized by all citizens. Public complaints are generated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative oHices. Although
responses to these complaints will vary depending on the nature of the
complaint, action shall be taken.

The County has established an 800 hotline which is available to all county
residents for reporting ~egal dumping. This phone number has been
publicized through outreach programs to some degree by over half the
jurisdictions and agencies within this watershed. Three larger cities have
established their own hotlines and outreach programs and one smaller city
reports that it plans to begin ¯ hotline as well. Methods used to publicize
hotllne phone numbers include advertisement on local cable television, notices
on utility bills, articles in city newsletter and use of brochures, press releases
and refrigerator magnets. Three jurisdictions reign they are in the process
of developing outreach programs to encourage public reporting at this time.
Los Angeles County has establL~hed tracking of complaints. Hotllne
complnlnts are registered and minor dumping violations are followed up with
a letter.



$. COORDINATION OF ALTERNATIVE DISPOSAL

Alternative disposal is one way of reducing non-stormv.~ter materials that can
potentially find their way into the storm drain ~,.~tem. RecycLing programs are
one of the most effective ways to reduce ~’aste material. The recycfing
program can either be at the curbside or through drop-off centers. Household
hazardons wastes can be dropped at mobile collection centers or at fixed sites.
Co-permhtees in the basin generafiy participate in the County’s Household
Hazardous Waste collection program. Effectivene~ of those programs may
be enhanced by a public outreach program that will inform the public of the
locations and/or schedules for such events. Technical assistance or
information may also be provided to businesses that want to develop ¯
pollution prevention, waste minimization or alternative disposal program.

Alternative disposal programs have been very successful.    All
jurisdictions/agencies have established some son of recycling program. One
’city has only ¯ green waste and used oil recycling program. Cahrans does not
have ¯ curbside recycling program, since such ¯ program is not applicable to¯ that agency. All other cities have ¢urbside recycling of a variety of materiah.

~ Another method of alternative disposal, the Countywide Hou.~hold

~ Hazardous Waste Roundups are extremely popular. Only Caitrana, who
; recycles its own hazardous ma. terials, does not participate in the countywide

program. Aiso noteworthy, one ranaller city joim with neighboring citi~ and
major industries in waste collection programs and Los Angeles provide~ a

appointment.

Incidents involving ¯ hazardo~ material entering the storm dra~ system are
to be reported by the responsible party, or, i~ not known, the responding
agency, to the California Regional Water Qua]iv! Control Board, Los Angele~

~ Region (Regional Board). Complaints received through the County wide and
¯ local city botlines will be tracked and reported to the Regional Board.

C. ENFORCEMENT PROCEDURES ~_~

Enforcement actions against discharges are done through either state hazardous and
toxic materials statutes or through municipal ordinances that are already in the �ode~
of the penaittees. Industrial Waste Ordinances may be used in enforcement actions
against illicit connections. Furthermore, anti-llttering, health codes, plumbing codes
and fire codes may be uti/iz.od for dumping or spill incidents. Enforcement actions
can be taken by different municipal agents, including but not limited to, Industrial
Waste Inspectors, Building or Plumbing Inspectors, Fire Department Inspectors, Park
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V
Rangers, Street Use Inspectors, Health Inspectors, Police Officers, Communit~
,Services O~cers, Animal Control Officers, Code Enforcement Staff or Public Works¯

Inspeaors. Some of these agents are empowered to either issue citations, issue
notices of violations, issue cease and desist orders, or even make arrests depending
on the type of violation and the code provisions that they are enforcing. Some of
these agents are also empowered to enforce not only municipal ordinances but also
state laws. A review of the va.rious enforcement tools used by the Permittees will be
performed. A recommendation will result on a consistent enforcement approach for
the watershed for consideration by all Permittees in their own enforcement programs.
This recommendation will be developed by December 1996. "/

Five jurisdictions and Ca]trans have ordinances prohibiting improper disposal. All
of these impose penalties on violators. One city is in the process of developing ¯
program and another encourages proper disposal by providing composting �onminerg
conducting workshops and sponsoring hi-annual clean-up days. The larger
jurisdictions use ¯ va~ety of personnel in enforcement. Health inspectors, Fire
Department staff, Animal Control officers, Code Iinforcement personnel and
Environmental (~ality officers are mentioned as those with authority to
citations within the cities in the watershed. Two larger jurisdictions with active
enforcement procedures also have programs to �~eat¢ public awareness. The City
of Gardeaa deserves mention for having implemented e.xteasiv¢ programs to
discourage improper disposal including weed and robblsh abate.meat programs, alley
inspection.% and abandoned vehide regulatiom. ,,-x ~.~ -

COORDINATION WITH STATE NON-STORMWATER PERMITS ’ /.-/
In order to characterize the nature of the existing non-stormwater discharges in the
receiving waters within the watershed, a list of h"PDF_,S Permits issued by the
Regional Board will be obtained. This will help in determining unexpected discharge
during dny weather and to allow enforcement actions to focus on illegal dumping
activities.

There is also ¯ need to �oordinate with other environmental agencies to ensure that
requirements imposed by these agencies do not conflict with stormwater regulations.
Requirements of many agencies do complement stormwater regulations. These
agencies, include but not limited to, Fish and Game, DTSC., USE/A, and the Coastal
Commission. Coordination with these agencies will help minimize overlapping
investigations and result in ¯ more et~icient use of resources. A watershed wide
concept will be developed by December 1996.

1. IDENTIFICATION OF PERMISSIBLE/PERMITI’ABLE DISCHARGES

A list of non-stormwater discharges that can be allowed to discharge into the
Waters of the State will be established by the Regional Board.
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V
APPROPRIATE ~LA.NAGEMENT PRACTICE~                                   (~

Continued �ommunication with Regional Board wifi a!low current information
to be circulated among o~l agencies.                                         L

REPORTING

Any conflict in requirements of other environmental programs/agendes must
be reported immediately to the Regional Board for ruling a5 to which one
should take precedence.                                                   ,~

/~\o~v~wsx-w.gn.t~n

5

o .
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IlL INDUSTRIAL/COMMERCIAL SOURCES

Each Permittee shall develop and implement a program that focuses on the identification
and control of storm water pollutant cLi~charges from industrial/commercial facilities within
their jm’isdiction. This program shall provide for the inspection of a facility’s compliance
with storm water reguiation~, as well as general outreach for all facilities that are potential
industrial and commercial dischargers.

Each Permittee is responsible, under the requirements of the Municipal Stormwater Permit,
for all discharges ~rom commercial and industrial facilities within its jurisdiction. Many
industries are also required to be permitted under the State General Industrial Activities
Stormwater Permit. Enforcement of the specific provisions of the State General Permit is
the responsibility of the State.

IDENTIFICATION OF SOUitCES

As required under the current Permit, the Permittees have produced a listing of
industries by SIC category for each drainage area. Also a breakdown of major land
use types was also performed for each drainage area.

A pollutant source identification program will be designed to identify :,ignificant
pollutant sources (i.e., parking lots, industrial activities, etc.), with the hope that
remedial action can be undertaken to reduce any significant impacts so identified.
It will focus on monitoring very small areas (i.e., less than five acres) where a specific
and/or interrelated set of pollutant generating activities are occurring. Its objective
is to provide data for selecting BMPs for specific activities rather than characteri~ng
discharges for long-term pollutant loading estimate&

Identification of pollutant source~ can be done using a number of methods. Potential
sources of storm water pollutants can be identified by records of chemical use and/or
storage, by studies of specific activities which lead to the deposition of pollutants
throughout the watershed, and by field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land use
information or by ma~ load estimates,

By mid January 1995 the County will begin, targeted monitoring of a municipal
corporation yard in the Santa Monica Bay watershed. This will provide data on
industrial activities which can take place at such a facility such as vehicle
maintenance and repair, materials storage, equipment storage and repair. A more
comprehensive program to identifT various pollutant sources will be developed by
March 1997.

~’!
~’    i ..... "
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CONTROL MF.A.SURES

Specific urban runoff control programs for major potential pollution sources shall be
developed by March 1997. Within these progran~ storm water pollution control
measures shaft be developed for various pollutant sources. Control measures such
as source control and treatment control offer different, but complimentary
approaches to storm water pollution control

Source control measures focus on good housekeeping practices, pollution prevention
and minimization, and education. They are also less costly than treatment controls.

Treatment controls involve physical treatment of the runoff, usually through
structural means, Also treatment controls will not remove all pollutants and their
removal efficiency is difficult to predict given the lindted understanding of the
relationship between facility design criteria and performance.

The initial focus will be on the development of source control measures, As
information is collected under the pollutant source identification program regarding
specific pollutant sources, spedfic �ontrol measures, including structural, wiH be
evaluated as to theh" effectiveness in addressing these t, our~.

POLLtrrION PRL’VENTION

Source mlnlrniT~,tion and education are the first steps in effectiv~
control Other activities that contribute �o source control are:

¯ Site design alternatives (i.e., roof over fueling stations and
dab, provide spill containment t’urb around stored material, etc.)

Good housekeeping practio~

ST UCr AL CrSF TMEST) MEASUSF 
A variety of treatment control measures have been utilized throughout the
counuy for storm water quality. However, the effectivene.~s of these controls
are highly dependent on local conditions such as d/mate, hydroloD’, soil~
groundwater conditions, extent of urbanization, etc.

Some of the more common treatment controls are:

¯ Oil/water separators - Oil/water separators are designed to remove
one specific group of contaminants: petroleum compounds and grease.
However, separators will also remove floatable debris and settle.able
solids.
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Infiltration - A family of systems in which the majority of the runoff
from small storms is infiltrated into the ground rather than discharged
to a surface water body. Infiltration systems include: ponds, vaults,
trenches, dry wells, porous pavement, and concrete grids,

¯ Wet ponds - A wet pond has a permanent water pool to treat incoming
$t01~1 Wat~l’.

¯ Constructed Wetlands - Constructed wetlands have ¯ significant
percentage of the facility covered by wetland vegetation.

Biofilters - Biofilters are of two types: swale and strip. A swale is ¯
vegetated channel that treats concentrated flow. A strip treats sheet
flow snd is placed parallel to the contributing surface.

Extended Detention Basins - Extended detention basins are dry
between storms. During ¯ storm the basin fills. A bottom outlet
releases the storm w~ter slowly to provide time for sediments to setde.

¯ Media Filtration - Consists of a settling basin followed by a Rlter.
most common filter media i~ sand; some use pearls¯hal mixture.

¯ Multiple Systems - MuJfiple systems are ¯ combination of two or more
¯ ~ of the preceding controis in ~eri~

General outreach for all facilities that are potential industrial and commercial
dischargers shall be set up area.wide by the Management Committee, to provide
general guidance in complying with the storm water program by March 1997. It shall
also serve as a reminder of pollution prevention measures and keep facilities
informed of their obligations to the storm water pro~ra~

Subcommittees may be established to develop specific outreach materiab for
industrial and commercial categories and specific actisdties that are identified as high
priority.

For additional information on out~each, refer to C~apler VII Poblk l~formatlos
Partkipatioa.

D. INSPECTIONS

Most municipalities have existing programs such as industrial waste, fire, and health
in which industrial and commercial fadlities are inspected on a regular basis. Each

m-4
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V
Permittee may elect to have inspections for the storm water program incorporated~ 0
into these existing inspection programs, or be done as a completely separate program,
depending on the needs of the Permittee.

T.
The purpose of these inspections is to ensure that facilities are in full compliance
with the storm water regulations and to ensure that control measures are being
implemented. The frequency of inspection of facilities will be prioritized based on
the operation and categorization of the facility,

Inspectors consisting of public personnel will be trained adequately to recognize and            "~
handle problematic activities concerning storm water pollution ~hat may be existing
or potentiai; and inspect for the deterioration of the storm drain system and
iLlegal/improper connections. Training programs will be developed through the
Watershed Management Committee and possibly specific Permittees for use by all
Permittees.

Procedures for the identification, investigation, enforcement, and prosecution to the
rid] extent of a jurisdiction’s legal authority will be developed.

Presently Los Angeles County issues permits to all commercial and industrial
facilities which generate industrial wastes. Included within this program axe auto
related businesses, gas stations, and restaurants. Facilities with industrial waste
permits are regularly inspected. In addition to those businesses in the    ..-.
unincorporated areas, the County Department of Public Work~ also provides    ’~    ,
industrial waste inspections, under contract, for four cities in the watershed. ~
Angeles has an extensive program to issue, inspect and enforce Industrial Wastewater
Permits issued for non-storm waster discharges. Facilities are inspected between 14
times per year. One city reported that industrial waste inspections are on ¯
complaint basis, while another stated that certain city staff are alerted to look for
non-storm water discharges. Caltrans inspections include daily examination of auto
related facilities, lead testing of gas stations once per year, quarterly pumping of
�larifiers, and constant storm drain monitoring. A program to inspect underground
storage tanks is pan of a five year plan.

L CHECKLIST

Inspectors shall have a uniform checklist to use as guidance and reference
throughout an inspection. It may aLso serve as a genera] guide for the public,
providing information about the requirements necessary to comply with the
storm water regulations.
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2. SC~-IEDULE

The inspection program shall be developed by March 1997. The frequency
of inspections shall be scheduled according to the type of operation and the
categorization of the facility. Revisit inspections shall be done on an as
needed basis,

Inspectors shall report on all activities related to and/or vloladng the local
storm water ordinance to the local governing agency. Standard reporting
pro~dures will be developed.

FOLLOW:UP PROCEDURES

Individual Perminee review and assessment of the reports may result in the
need for follow.up procedures, such as reinspection or legal action, provided
the jurisdiction has the ¯dequate legal ¯uthority to do so. Follow.up
procedures will be developed to insure ¯ uniform and consistent ~oproacb.

E. LOCAL INCENTIVE PROGRAMS

In developing the industrial/commercial program, the Permi~ may consider the
development of optional measures such as clean business incentive programs that
may offer more focused control on industrial and commercial sources. It is projected
that such programs shall be developed by Mm’ch 1997.

F. TRAINING

Development of training progrmm for industrial storm water impecdon staff is
projected to be completed by Mm’ch 1997.

The Los Angeles County Department of Public Works has issued ¯ departm~at
directive requesting all employees to report any observed water quality problems.
Caltrans employees have received education in hazardous substance spill awareness,
pesticide safety, and vegetation management. In the City of Los Angeles, a
specialized inspection group focusing on improvi~ storm water quality and
elirninntin~ illegal discharges and illicit disposal practices is staffed by the Bureau o/

I. PUBUC Ek~LOYEES

All public employees shall be trained in the storm water regulations so that
they abide by the regulations in the course of their work day. Also they need



to recognize and distinguish between legal and illegal activity so asto able
to admir~ter the proper protocol in handling the ~itu~tio-

INSPECTORS

Inspectors who visit industrial and commercini facilities shall be adequately
tra~ed to determine compliance ~ith the storm ~ter regulations and educate
the facilities about the requirements of the program, in addition, they should
be able to recognize and handle immediate problems as they are encountered,
during an inspection; and inspect for the deterioration of the storm drain
system and illegal/improper connections. Citation ~ will be necessaD,
for inspectors in agencies that have the citation authority.

COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMIT

The Permittees have existing local ordinances governing industrial discharges and
other stormwater discharges that require compliance activities similar to those in
various State Regulations. Because coordination between the Permittees and the
Regional Board is anticipated ,conceraing the regulation of industries, ¯ mutual
agreement may be required regarding industrial inspections and enforcement.
AddltionaJ issues could also be addressed. Feder~ stormwater regulations hold local
municipalities responsible for stormwater discharges from all industrial/commercial
facilities, including those covered by General Permit.

I. MEMORANDUM OF UNDERSTANDING

A Memorandum of Understanding (MOU) may be used to formalize the
agreement between municipalities and the Regional Board on industrttl
compliance program issues. A MOU among all local agencies may also be
needed to ensure �o-operation between all the asencies. The need for and
specif�c requirements for such agreements would be developed upon
completion of development of the industrial/commercial program by March
1997.

The Mou discussed above may include the exchange of information between
the Permittees and the Regional Board. Appropriate formats for such reports
would be developed as required.
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V
IV. NEW DE~’ELOPMEN"I" AN’D REDEVELOPMENT

and runoff from both new construction and redevelopment, willManagingston’nwater
reduce pollutant~ catering the storm drain system and subsequently the receiving water.

A. PLANNING PROCESS

Quality of stormwater discussion should be included in the General Plan and the ,
Zoning ordinances. Efforts to enhance the quality of storm water can filter into the "~
Subdivision actions, Many of the storm water concerns can be channeled through the ./.
compliance effort of the California Environmental Quality Act (CI~QA). A
watershed wide concept will be developed by June 1997.

L WATERSHED PROTECTION POLICIES

An integrated strategy will be developed for the watershed. Pollution control
efforts should be prioritized. A variety of statutory and regulatory
requirements could be used for this watershed oriented projram, Watershed
protection policies need to be adopted by the local jurisdictions which control
land-use within the watertbed.

COORDINATION WTrH CEQA

The current CI~OA "FJtvirortmental Checklist Form" that is u$~ for initial
studies assessment indirectly address potential impacts to stormwater.
Additions could tm made to the Form to directly ~,ssess jtormwater quality

, impacts.

to le.s,sen potentially significant effects. The ability to identify a.).when an
effect is significant, and b.) which mitigation measure, could be adopted to
reduce the effect, is critical to the CEQA proce~ A clear a.~sessment of any
development, its potential adverse impacts on stornm, ater quality wilt allow
for a detertrfination of "significance" which will enable the decision maker to
make development decisions upon furl disclosure of possible adverse impactr,.

3. SITE PLANNING PROCF,.qSES

All development will require the review and approval of a site/plot plan or
development drawings prior to issuance of a building permit. Incorporating
the consideration of potential water quality impacts including erosion and
sedimentation during the early stages of the planning process will allow these
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V
issues to be addressed before substantial investments in engineering and
design have been made.

Caltrans requires a plan for water pollution control for construction projects.
Construction may be halted if inadequate provisions have not been made for
waxer quality protection.

GENERAL PLAN CIO, NGKS

The General Plan is the legal backbone of the planning pro~.~. All
development approval zoning ordinances, subdivision approvals ~nd public
works projects must be cons/stem with the policies, objectives, and principles
set forth in the General Plan. Discussion of stormwater issues in the General            ~"
Plan could grcady enhance the awareness of the issues and encourage full
assessment of possible adverse impacts on stormwater quality as the result of
new and redevelopment.

Two jurisdictions have amended their General Plans to include water
pollution control, �onservation elements and general requirements of feder~
~nd state storm water reguhtory progrmm.

USE OF IVlAs’rER PLANS

For agendes which utilize master plans to guide their development acdvid~,,.....
stormwater issues can be outlined in such documents. This will channel ,
efforts to fully assess the possible adverse impacts on stormwater quality as
the results of any developmem within the master plan area.

OTHER POLICIES

Numerous other policies or mechanisms could be used to incorporate
stormwater management goals into the planning/development process. Other
concepts will be evaluated for their feasibility during the more detailed
development of .this Chapter.

PLANNING.PUBLIC WORKS [N’rERF&C~                                           q

A va~ety of mechanisms for coordinating planning and public works activities
exit. An example could be some form of CIP (capital improvements
progra.m). Ideally, any planning documents which target or project population
growth are coordinated with CIP. Integrating stormwater management into
CIP will allow for mitigation of major adverse impacts on the q,,~,ity of
stormwater prior to any actual consu’uedon.

.
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8. IMPLEMENTATION PROCEDURES

Implementing polities to integrate stormwater management comiderations
with existing planning/development mechanisms will require a variety of
approaches depending upon the existing conditions within each Co-Permittee
and the particular remedies selected. It is antidpated that each Co-Permittee
will propose procedures applicable to it’s unique jurisdictional considerations
at later stages in the permit process.

CONSTRUCTION

Pollutants from construction activities can have a major impact on the qu~li~y of
stormwater/urban runoff. A watershed wide concept to reduce such pollutants will
be developed by December 1996.

1. EROSION CONTROL

Federal stormwater regulations hold local municipalities respomible for
stormwater discharges from all construction sites. In addition, construction
sites involving a total of five acres or more of land disturbance are required
to apply for the State General Construction Activity Storm Water Permit
(GCASP). The ~P: I) eliminates or reduces to the extent feasible
storm water discharges from construction sites and 2) permits storm,,vater
discharges, but requires the use of controls to limit pollutant loading in site
effluent. Preparation of a Stormwater Pollution Prevention Plan and
identification/utilization of BMPs are the key components of this Permit,

Many local agencies also have erosion control requirements for any grading
and consu’u~on activities. Regulation of pollumms from construction
of five acres or less will be done by the local agency through its stormwater
management plan.

Construction site erosion has the potential to introduce sediment into runoff.
For example, fugitive dust control at construction sites typically use water.
Minor modifications/clarification of existing fugitive dust practices could
substantially address runoff pollution concerns. In addition to fugitive dust
control practices, additional measures could be adopted to curtail dry weather
runo~ and control pollutant laden storm water runoff. These measures may
address 1) physical site design considerations and 2) temporal considerationg
such as seasonal timing and phasing of activiti~.

R0060631



V
jurisdictions have implemented ordinances intended to control erosion.~ 0

Five
Two jurisdictions have identified or drahed runoff control ordinances, while
two others are planning to prepare one in the near furore. Los Angeles             "~"
County’s 1965 Ordinance was strengthened in 1992 to include penalties for
violations.

The City of Los Angeles is considering the development of a manual aimed
at reducing runoff from construction sites. Also the City plans to review
Municipal Code requirements to ensure consistency with the State of
California General Construction Activity Storm water Permit Requirements.

CHEMICAL AND WASTE MANAGEMENT REQUI~

Chemical and waste handling activities are also currently subject to ¯ variety
of regulations. BMPs to address this pollution source are largely ccntered
around "good housekeeping practices’. This involves storing, handling, using.
and disposing of these potential pollutant sources in ways that restrict
opportunities for unintended introduction of the materials into site runoff.
Proper chemical and waste management will reduce any accidental discharge
into the storm drain system.

INSPECTIONS

lnspe~ons are a routine pan of local jurisdiction’s oversight of regulated
construction activity. Inspection activities should be enhanced to ensure th~
consu-u~on site runoff control measures are being properly implemented.
Existing prances should be examined and moeLified accordingly to
stormwater/ur~m runoff objectives                                         ~.~

A checklist would encourage possible streamlining of any requirements.
It could be cumbersome if an overly rigid approach were taken which
resulted in unnecessary a~tr~ive burden. However, careful
design of the checklist could avoid this pitfall

Inspection schedules will depend upon existing prances. It may be
desirable to have several schedules, depending upon the typ~ o~
activities/permits and/or the timing of activities.



V
A standardized reporting format is needed to allow for �onsistency
amongall jurisdic~ions. Furthermore reports are also a useful tool for
future refinement of pollution control regulations.

d. Follow-up Procedur~

A format will be developed to do follow.up inspections on problem
facilities and ac’tivitics. Frequency of use will greatly depend on the
land use and the degree of non.~:omplian~ of each facility.

LOCAL PERMITS

Permits are a form of "~ c,h~king" by Io~ agen~es to ea~ure that regulatiom
are being implemented. Prior to the i~uanc¢ of a permit, information m~t be
submitted for review and approved. A watershed wide �oncept to provide
cor~tency in lo~ai permits will be ¢k’v~loped by June 1997.

L COORDINATION WITH EXISTING PERMrr$

Storm water k~es should be incorporated into existing permits.

,~ Z, NEW PEgMrr lSSU~ ~’~"

Storm water i~ues should be elem, iy stated in new p~rmit~ to be i~u~! for
new and/or rede~iopment activiti~.

D. TItCINING

Training will enable staff to keep current of the latest storm water regulatiom. A
watershed wide staff training concept wig be developed by June 1997.

1. PLANNING PERSONNEL

(See F_Lb. below) L~
~.. PUBLIC WORKS PERSONNEL

(See F..1.b. below)

INSPECTORS

(See F_l.b. below)
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CONTROL ~T.AS URES

Best management practices for the control of construction related pollution can
generally be divided into three categories:

Nonstructural Source Controls for Reducing Urban Stormwater Pollutant~

¯ Practices that reduce the generation and accumulation of potential stormwater
contaminants at or near their source.

Site Planning Stormwater Control~

¯ Practices that are directed at controlling the volume and discharge rat~ of
runoff from urban areas, as well as, reduction of the magnitude of pollutants
in discharges through temporary storage or flow restrictions.

Erosion and Sediment

¯ Practices that can prevent or u’eat problems related to transport of eroded
material from consu’~ction and other land disturbing activitie~

Site planning stormwater controls are of particular interest. These control mea.q~r~
can be incorporated in the initial planning phase of any project. A water~he.d wide
concept will be developed by June 1997.

The City of Torrance imposes conditions on excavation/construction permits
requiring site cleanup; also staging areas are required to free vehicl~ of debris/dirt
prior to entering the public fight of way~.

1, POLLIrrlON PREVEN~ON

Effective implementation of urban BMPs requires integration of water
quality control elemems early in the site planning and de.sign process.
Developmem of the water quality controls should no~ only achieve
maximum poUutant removal with ~ costs, but a!so reduce
potential maintenance.

This may include incorporating water quality concerns into the site
layout and design (i.e., maximize pervious areas, minimize directly
connected impervious areas, etc.) and/or treatment control measures
proven to be cost effective for local climate, soil, and development
conditions.
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Due to the diversity of climate and local conditions, the developmem
of BMPs will vary. from jurisdiction to jurisdictio~ and even location
to location. The selected management practices should be designed
for the local site conditions and especially seasonal rainfall conditions
that are experienced in Southern California. Suitability for the major
land use and drainage characteristics should also be fully assessed,

F_.ducatloa/Tralalag

Education/training is imperative to the success of any BMPs selected
for new or redevelopment projects. BMPs will fail if not properly
designed, installed, and maintained. Only well trained persoanel
should be assigned these responsibilities.

A program for effective education/training should be ba.scd on four
objectives:

¯ Promote a clear identification and understanding of
problem, including activities with the potential to pollute
stormwater;

¯ Identify solutions (structural and nonstructural BMPs);
¯ Make every employee responsible for storrnwater pollution and

its solution; and
¯ Integrate employee feedback into traiaing and BMP

implementation to improve BMPs.

many cases stormwater pollution control may already be achievedIn
by existing regulations or programs. In California. the General Plan
Law and the California Environmental (~mlity Act (CEOA) provide
a basis for municipalities to review and comment on all projects within
their jurisdiction. Under the General Plan Law, municipalities arc
required to develop policies and regulations which guide development
within the municipality. Each development project is then reviewed
for conformance with these policies. Under CE(~A, projects are also
subject to review and comment for any adverse impact the projects
may have on the environment, including impacts from stormwat~r
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V
2. POST CONSTRUCTION (111FATMEN’I’) MEASURF~

0
Each site considered for development or redevelopment will (at the Lconclusion of construction) have final improvements and unique site
characteristics such as: drainage patterns; soils; landscaping;
topography; percent of impervious surfaces; rain!a!l; pollutants inherent
with the use of the development: and pollutants that may be
background to the area (existing vegetation, air fallout, etc.). The ,
applicabiliw of various treatment control BMPs for use in new
development will be evaluated through the use of pilot studies and
examination of studies done on treatment �ontrol measur~ by other

Prior to implementing any treatment control measures, th.-y will need
to be evaluated for their effectivenes~ This can be done through pilot
studies which could include elements such as: pre aad post storm
event inspections; water quality monitoring; record keeping to
doc~unent deficiencies in the BMPs; Operation & Maintena~e
requirements; and �o~t effectivene~.

~=-,

e. It~troI1t ~

The feasibiliF of r~trofitting e.~ting developments with treatmem             ~i~
control me, asur¢~ will be evaluated. However, the effe~tivenea$ of ¯
treatment control mc~ure w its �o~t must be fully evaluated prior to
considering its ur~ as a r~ofit

3. OPERATION ~

Jurisdictions within the watershed will ne~ed to insure that BMPs
incorporated into a privat~ development are properly maintained.
~ r~trictions, �ovenants, conditions and restrictions (C~R) could
be used to direct such requirements and resposm’bilities.

The contractor, during construction, must ensure that the post-
�onstruct/on BMPs are installed properly and that any malntenanco
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that may be nece~ry during construction is performed. After the
projec[ is completed, it will then be the responsibili~ of the fee owner,
pri~te or public, to provide for long term operation and maimenance.
This may be accomplished by deed restriction and/or CC.~R.

4. CONFLICTS ~TrH OTHER MANDATES

Often regulations of various Federal, State, and local agencies would �onflict
with each other, Health, fire, and building codes often have requirements
focusing on short term human health and safety and neglecting the ~
on the environment.                   ..

Ideatlllcatlon of

As the Plan is developed, other regulatory requirement that conflict
with the stormwater program requirements may be uncovered.
Clarification of these regulations should be directed to the vadom
responsible regulatmy agencies.

For regulatory conflict ~aused by local regulations, effom will be taken
to resolve them within the agendes, Input form other Io~al, staw,, and
federal agencies should be incorporated into ¯ modification of current
standards. The Regional Board should re~olve conflict~ involving other
Stat~ and/or Federal requiremeam

OITlltE~CH

An outreach program concerning new d~velopment and re-development shall be
developed by each individual Pcrmitt~ by June 1997.

The City of Los Angeles has initiated a three phase program intended to ~ the
awareness of those involved in the construction industry regarding storm water
pollution abatement activities. Videos and printed materials will be dism’tmted.

For additional outreach ~on see Clmpter VII Pnblk laformatioa aml

ENFORCEMENT

See Chapter II lllidt Di~mr~,es. Set,on C Eafor~ment Protests.
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H. COORDINATION WITH STATE GF..NERAL CONSTRUCTION ACTIvrIIE5
STORM WATER PERMIT

Compliance with the GCASP requirements is the responsibilily of the
developer/contractor, and enforcement is the responsibility of the SWRCB/Regional
Board stuff.

k    MF.MORANDUM OF UNDERSTANDING

An agreement between the Regional Board and Co-Permi~ee.s may be used
to enhance compliance of comtruction site BMPs. The need for such an
agreement will be evaluated. If found to be desirable, and agreement will be
developed by June 1996.

The local enforcement agency of the State Construction Stormwater Permit.
which is the Regional Board. shou/d forward all information, including Notices
of Intent filed and any inspection~ and e~orcement actions taken, to the
Permittees so that this information ~an be available to local municipal
construction site inspectors to alert them of any specific concerns on the job

The Regional Board should explore funding to be channelled to the
Permittees so the Co-Permittee can be more actively involved with the State
on the Permit.

IV-10
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V, PUBLIC AGENCY ACTITITIES

All municipalities perform functions that have an impact on stormwater quality. These
include, among other things, vehicle maintenance, landscape maintenance, weed control,
water body maintenance including s~mming pool maintenance, etc. Other activities such
as construction and maintenance of streets and roads, and construction and maintenance of
the flood control system also could directly or indirectly cause adverse impact on the quality
of stormwater/urban runoff. Since municipalities must address all significant sources of
pollutants, all of these activities must be examined and mitigation measures be incorporated
into the routines. As pan of the requirements of the current Permit, many of the Permittees
have already begun implementation of measures to address the above activities. An
examination of these existing measures will be done on ¯ watershed wide basis to establish
the most effective approach to address these activities. Such approaches shall be developed
and begin implementation by September 1997.

A. SEWAGE SYSTEMS

Sewage spills must not be allowed to enter the storm drain. Control procedures for
identifying, repairing, and remediating sewer blockages, infiltration, in/low, and wet
weather overflows from the sewers to the storm drain system should be implemented
to protect stormwater quality. These procedures could include, but are not limited
to, quick field response to overflows, follow-up testing, and complaint investigation.

When ~,ewage spills do occur, they must be contained and collected for proper
disposal. Individual permittees may need to modify their sewage overflow response
procedures. The field personnel should also have procedural training for field
screening, sampling, smoke/dye testing, and Iv’ inspection, if appropriate, to be able
to properly investigate any suspect connections or cross connections to the storm
drain system.

Los Angeles City’s Limitation of Sewage Infiltration into Storm Drain System traces
sewage infiltration into the storm drain system using a variety of teclmique~.

Los Angeles County has ¯ number of programs aimed at preventing sewage spills
from entering the storm drain system. These include:

Sewage Overflow Response Procedures Revision/Root Control Review.
This involves improvement of procedures for containment and cleanup of
spilled sewage resulting from overflow.

Reline Sewer Lines. Two locations will undergo relining of existing sewer
lines to prevent infiltration and exfiltration.

.,



- Sewer Pipeline Reconstruction_ 127 miles of cement pipelines will be
analyzed and replaced or rehabilitated within 5 years.

~’~
- Sealing of Manhole Covers. Th~ program has sealed manl~le covers and bar

holes in areas subject to flooding.

Expansion of Emergency Call List. Beeper numbers of all supervisors,
superintendents and stand-by crews were added to emergency call list.

CORPORATION YARDS

include any area or facility that is used for vehicle maintenanceCorporation
or washing, other ma~menance, chemical storage, paint facilities, and supportive
activities for field crews. Permittees will need to incorporate pollutant control           ~"
measures at these facilities and develop a plan for each facility outlining the
measures to be implemented. Since these are industrial type activities, the corporate
yards wo~d need to implement measures as described in the Industrial/commercial
Source Chapter.

The City of Los Angeles has implemented and is expanding the following progrmm
related to corporation yard~:

Spill Prevention. Contaimnent and Response Procedures-City Facilities. This
program emures that facilities have adequate spill prevention, containment
and emergency response procedures. The City is identifying all City-owned
facilities that do not currently have adequate procedur~ a~ they relate to
storm water pollution abatement.

Certified Hazardous Waste Storage Facility. Three pre-fabHcated storage
buildings have been installed at the Lo~ Anseles Aqueduc~ Fi/tratinn Plan to
isolate hazardous materials.

Storm water Pollution Abatement-Street Maintenance Yards. Four street
maintenance yards, including an asphalt processing plant, are being studied
as potential sources of storm water pollution.

washed in areas that drain only to the sewer. Used engine oil, filters and batteries
are stored in contained areas and are recycled. These practices are followed by
many other agencies in the Watershed.

The City of Torrance yard wastes from city owned properties are collected and
recycled.

Vo2                                                          ~
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1.    STORM WATER POLLUTION PREVENTION PLANS (SWPPI))

Though not required, perrrfittees may ele~ to use some form of SWPPP as ¯
vehicle for compliance. Any. BMPs to be implemented must be pan of a ¯
comprehensive plan designed to address the various po|lumnt sources at each
corporate yard. To achieve this goal, the municipalities should first identify
the potential pollution sources and who is responsible for implementing the
storm water management measures. Based on the facility type, management
practices and schedule of implementation will be developed. BMPs that can
be used to improve the quali .ty of runoff include, but are not limited to, "/
housekeeping practices, material storage control vehicle leak and spill control,
and illegal dumping control.

Z    OUTDOOR LOADING/UNLOADING OF MAIT.,RIA~ D

Municipal employees who handle potentially harmful materials should be
trained in good housekeeping practices to prevent or reduce the discharge of.
pollutant~ to storm water from outdoor loading/unloading of matefiab.
Materials spilled, leaked or lost during Ioading/urdoading may collect in the
soil or on other surfaces and be camed away by runoff or when the area h

Applicable BMPs should be selected based on the following four fac~orl: I)
Extent of exposure of material to rainfall 2) preventing stormwater run-on,
3) checking equipment regularly for leaks, and 4) containing spills during
transfer operation~

& MAIT, RIM, STORAGE CONTROL

A program should be developed to prevent or reduce the discharge of
pollutants to storm water f~om outdoor container storage area~ using
measures such as instaliing safeguards againq accidental release~ secondary
containment, conducting regular inspections, and training employees in
standard operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation- Employee~ should be
trained in emergency spill cleanup procedures.
To limit the possibility of storm water pollution, containers used to store
dangerous waste or other liquids should be kept inside the building unless thb
is impractical due to site constraints. Storage of reactive, ignitible, or
flammable liquids must comply with the fire and California OSHA codes,
Practices such as placing containers in a designated area should be employed
to enhance such requirements.
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VEHICLE AND EQUIPMENT WASHING AND MAINTF.NANCE

Washing vehicles and equipment outdoors or in areas where wash water flows
onto the ground can pollute storm water. For municipalities that wash
vehicles or pieces of equipment on-site, it should be performed in
designated area equipped with an oil/water separator.

Vehicle or equipment maintenance is a potentially significant source of storm
water pollution. Parts are cleaned with solvents. Many of these cleaners are
harmful and must be disposed of as a hazardous waste. Appropriate BMPs
are waste reduction, use of alternate products, recycling, and spill leak clean
up control

WASTE H~S~DLING ANO DISPOSal,

Proper waste management is possible by tracking waste generation, ~tor~ge~
and disposal: reducing wast~ generation and disposal through
reduction; and preventing run-on mxl runoff from wast~ management

I’~RI~S AND ~’nON

Park Deparunents manage landscaping and swimming pools. Both of tbe.s~ ~cs~viti~
im, olve the us~ of chemicals, wast~ management, and non-storm water disdmrg~

quaatiti~ of ~ pool

Municipal facilities should develop controls on tbe application
pesticides, herbicide,s, and fenilL~rs. Control may inciude:

¯ List of approved pesticides and selecIed use;
¯ Product and application information for
¯ Equipment use and malntenaace procedures; and
¯ Record keeping.

Employees can be educated about environmentally sensitive alternative
products by using information developed by various public agencies
and other environmental organizations.
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The City of Torrance has evaluated the use of a replacement for
pesticides that contains less toxic materials; also the City has
implemented a program to reduce surface application of fertilizers.

The City of Los Angeles has installed spedal equipment at Rancho
Park Golf Course to remove o~ and oil-based cleaning agen~ as well
as organic materiaJ from surface water that drains into the storm drain
system.

Improper storage of fertilizers and pesticides can lead to potentia!
groundwater, soil. and stormwater contan~nation. To prevent or
reduce their impact on stormwater pollution, material storage areas
must be designed and maintained to reduce exposure to storm water.
The following BMPs can help to achieve this goal:

¯ Store materiah inside or under cover on paved surface,t,
¯ Use secondary containment,
¯ Minimize storage and handling of hazardous materials,
¯ Inspect storage areas regularly.

Wash Waters

Wash waters cannot be discharged into the storm drains untreated.
The storage area should be slightly sloped for wash water collection.
If the water is not discharged to the san~taxy or process waste sewer,
or to a dead-end sump, the outlet should be equipped with an
oil/water separator or other treatment systems.

Proper use of these materials will reduce the risk of loss to storm
water. Whenever possible, leave or plant native vegetation to reduce
water, fertilizer, and pesticide needs. Integrated pest management
should be employed where appropriate. The Park Departments should
also establish a schedule for in-igation and fertilization. The chemicals
will be carried from the site by the nex~ storm if they are applied
during the wet season. Overwatering leads to discharge of water that
may have become contaminated with nutrients and pesticides.
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V
Storm water from parking lots may contain undesirable concentrations,~ Oof oil, grease, suspended particulates, and metals, as well as the
petroleum byproduc~ of engine combustion. Possible maintenance ~"
BMPs include periodic sweeping and clearting catch basim.

e. Swinuning Pool Waters

The drainage of swimming pool water must insure that chlorine
residual is below allowable water quality limits. The potential for ,
recycle/reuse for irrigation of lawr, s and landscapes may be *~
investigated. Swimming pool t’dter backwash waters should not be
discharged to the storm dra~n, but should be a/lowed to settle and then ~
disposed to the sanitary sewer. Other possible alternative measure~
would be to use the backwash for irrigation or disposai on a din arog.

STORM DRAIN SYSTEM OPERATION AND MANAGEMENT

The maintenance and operation of the storm drain system has an impact on storm
water quality and must be addressed. Materiai clogging storm drains cannot be
discharged into dr~ns. It must be disposed of properly.

1. INLET MAINTENANC~

Regular maintenance of public and private catch basins and inlets is necessaryC ~’" ’"
to ensure their proper function Maintenance will remove pollutan~ reduce ~
high pollutant concentrations during the first flush of storms, pr~ent clogging ~,~
of the downstream conveyance system, and re, tore the catch basin’s functional
capacity. Keys to effective catch basin cleaning include the following: BO

¯ All basins t, hould be cletned annually prior to the onset of the rainy

¯ Clean catch basins in known problem areas more frequently to remove
sediments and debris accumu/ated during the dn! weather montl~;

¯ Keep records of the number of catch bardas cleaned; and
¯ Track the ~mount of waste collected. ~[[

Eight jurisdiction clean their catch basins at least annually, while Caltra~
catch basins are generally cleaned every two years. The City of Los Angeles
has grouped its catch basins into "routes" that are inspected and/or cleaned
at least once ¯ yem’.
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Open channel storm drains should be cleaned at least annually prior to the
r-~iny s~ason. Problem areas should be cJeaned more frequently as needed.
ChanneLs should also be monitored during the rainy season for any debris
buildup and cleaned where needed.

Los Angeles County field personnel inspect open channels and sumps to clean
debris and prevent them from entering the ocean.

Caltrans will develop a priority list of drains and pump houses requiring
cieanin~

3. WAS’~ MANAGEMENT

Excessive waste buildup will decrease the capacity of the channel, it
therefore crucial to reduce pollutant levels in storm water by regularly
r~moving illegally-dumped items and material from storm drainage channels
and ~reeks. A program should be developed to identify problem areas of
illegal dumping so regular inspection and �lean up can maintain the channel’s
optimum ~apacity and prevent the discharge of contaminants.

The City of Torrance has in,’eased clean up of sewers and storm drains to
de,ease ~he number of ~ver back ups.

NEW $YSIYM DESIGNS

Current design standards for the construction of new storm drain systems will
be evaluated in light of ~u’rently available pollulant control measures. Design
standards may be modified to incorporate measures deemed appropriate for
Io~al conditions.

The City of Los Angeles has formed an Inter-.lurlsdictional Storm Water
Use Task Force to implement diversion~ capturing and possibly re-using high
quality storm water run-off; also the City is reviewing standards and
considering modifications for flood control projec’,s by incorporating storm
water pollution reduction components.

The City of Torrance has installed alarms in sewer and storm drain pump
systems designed to decrea~ the potential of raw sewage entering the storm
drain system.

!
ROO6064S



V
RETRO-FIT OPPORTUNrFIES

The majority of the existing st6rm drain ~ ar~ i~ highly urbanized an:as
providing little oppommity for cost effective rttro-fitting. However, cm~mtly
avaJaable pollutant control measures will be reviewed for their effectiveness arid
possible use. This may include pLlot studies to evaluate the petfommn~ of
manage, nent practices under local conditions.

F.,. STREETS AND ROADS

Consu’uction, operation, and maintenance of roads Ires an impact on storm water quality

1. SWEEPING

the storm drain system ttwough ~ ~

Eight jurisdi~on~ with~ this watenhed ~weep their streeu at least weekly, while
the City of Los Angeles’s posted meets are ~wept weekly tnd the ochers monthly.
Caltrma sweeps iu r~a~ on ¯ ~ ~:~ ~ ~ ~

-- Storm Water Quality Bated Opmtflem :,-        .      " ’~

generating excessive refuse should be swept mox~ frequemly. Sweeping
frequency may abo be increa.~ be~e the rainy season to rechme the
mnount of refuse entering the umm drain sytmm. Parking on tweep~

Wast~ Mauagemmtt

Six jurisdictions empty their trash receptacles at least weekly, while in
Lawndale they are emptied twice a week.

2. STREET/PAVEMENT WASHIN~

Wash waters from streedpavement washing may be contaminated and nmst be

/
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Saw-cut Slurry Management and Paving Prsctices

Existing saw-cut management and paving practices �onduced by the
permi~ees ~II be eva]uated and appropriate control measures
developed. Possible control measures to be considered that would
help reduce the impacts to storm water:.

¯ Avoid paving during wet weather;.
¯ Regularly repair potholes and worn pavemenl lo reduce

sedimenl loading;
Store materials away from drainage courses to prevenl pollution
of s~orm wa{er run-on; and

¯ Follow the storm water permitting requirements for industrial
activities when mixing concrete with an on-site plant.

Was/e Ma~

Vehicles transporting wtste should have spill prevention equipment
that can prevent spills durin~ tra~port. The refuse collected wi/l be
transported to the appropriate dLspo~! facilities.

Cit~ of Torrance requires tarpin~ on �i~ vel~cles when ~

Good housekeepin~ practices will be implemented to insure proper
management of any waste products that may be generated durin~
m~ntenance activities. For example, to prevent concrete waste from
entering the storm drain system, washout of concrete trucks should be
conducted o~site or on-site in designated ~rea. Excess concrete
should not be dumped on site. Employees and subcontractors should
be trained in proper corn:fete waste management.

Th~ following steps will help reduce storm water pollution from

¯ Store dry and wet materials under cover, away from drainage
areas;

¯ Avoid mixing excess amounts of fresh concrete or cement on-

¯ Do not wash out concrete trucks into storm drains, open
ditches, streets, or streams;



¯ Do not allow exce~ concrete to be dumped on-site, except in
de.~gnated areas;

¯ Avoid paving during wet weather,
¯ Regul~ly rep~r potholes and worn pavement to reduce

sediment loading; and
¯ Cover catch basins and manhole~ when applying seal coat. tack

coat, slurry seal. fog seat, etc.

Employee/subcontractor training to insure implememation of good
housekeeping measures should be based on four objectives:

¯ Promote ¯ clew identification and understanding of the
problem, including ¯ctivities with the potential to poi]ute storm
water;.

¯ Identify ~olutions (BMI~ tele~on);
¯ Promote employee/subcontractor o~ner,dtip of the problena

and the ~lutions; and
Integrate employee/subcontractor feedback into training and
BMP implementation.

�. Mediaas/IAsdscaped P,~ht-ot.W~

Ove~tering of Ltndscaplng produces runoff. A properly ~
irrigation r.:hedule thould be set up to minimize overwateHng.
Drip irrigation tystem thould be used when feasible in new

The ~ity of Torrance inspects its irrigation systems and repain
them weekly to reduce volume of water flowing into gutters.

The handling, storage, and usage of fertilizen/pesticide~ ~’e
addressed in Chapter V, Section C-1.

FLOOD ~"ONTROL

Common municipal practices, such as construction and operation and malntenan4:e
of the flood control system, may have a potentially adverse impact on storm water
quality. Consequently, these practices shall be coordinated to the extent of
preventing pollutants from impacting the water quality.



1. COORDINATION ~,TI’H NEW PRO,IF..C~

Current design standards for the construction of new storm drain systems will
be evaluated in light of currently available pollu~ant control measures. Design
standaxds may be modified to incorporate measures deemed appropriate for
local conditions. During construction, all appropriate BMPs will be u~
to control pollumn~ during the construction of ~he facility.

2,.    COORDINATION OF MAINTENANCE ACTIVITIES

Current maintenance activities with regards to desilting/sediment removal,
vegetation management, and waste management shall be reviewed to
that appropriate management measures are developed to �omply with the
storm water regulations.

The City of Torrance has implemented a storm water retention bafin deaniag
program. Also, lawn mowers used by City staff are required to have ¯
collection system to keep lawn clippings from entering the storm drain ~y~tem.

The City of Gardena has ¯ City land,u:aping program ~o reduce laad.u~o~
related constiment~ in storm water.

3.    OPERATION OF FACILFIIE$

Flood control facility operatio~ will be rtwiewed to idea~y where
appropriate management measures could be incorporated. However, primary
consideration will need to be given ~o the flood control function of the facility
to pro~e, et health and

RETROFIT OPPORTUNII’IES

The majority of the e~ting storm drain ~¢ms are ia highly urbanized are~
providing little oppormaity for �ost effective retro-fitting. However, ¢ur~atly
available pol]utam control measures will be reviewed for their effectiven¢~
and possible use. This may include pilot studies to evaluate the performan~
of management practices under lo~al conditions.

PUBLIC FACILrrlEs

Storm water runoff and non-storm water discharges from other public facilities must
also b¢ addressed, including chemical use by these facilities, pressure
blasting/cleaning sidewalks and other ~urface$,

V-f1                                                                          -’:
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PARKING FACILITIES

Storm water from parking Io~ may contain undesirable �oncentrations of oil
g~ease, suspended particulates, and metals. Some control measures such as
periodic sweeping and cleaz~g catch basins should be implemented. The
need for more advanced structural controls would be evaluated through the
pollutant source identification program. Pilot studies would be conducted on
candidate structural controls to evaluate their effectiveness prior to lazge scale
implementation-

Golf courses require the use of large amount of water, fertilizers, and
pesticides. Field personnel should be trained on the proper handling, storage,
and usage of these chemicals (Refer to Chapter V, Section C-I for detail).
To prevent excess irrigation water from entering the storm drain system,
proper management of watering schedules should be requited.

The maintenance of playgrounds and athletic fields at ~.hools require
fertilizers and pesticides. Their safe storage and use affect not only the
stormwater quality but also the health of the students and the st~ff.
Therefore BMPs under Chapter V, Section C-l-b should be implemented.
Each municipality should develop ¯ pro~am to encourage these schools to
use environmentally sensitive products for fertilizers, pesticides, detergen~
and other chemicals. The schools should have proper material handling,
storage, and dbposa] procedures for chemicals used in ~.bool laboratories.

HOSPITALS

Each hospital ~hould have BMPs to control the handling and storage of
medically relate~d hazardous mate~’ial~. All materials should be inventorial
regularly, with record keeping protocols on supply and consumption. All
personnel should be tr~ned on the proper procedures on handKng thes~
materials, as well as emergency response. Each hospital should ma~ta~n a fist
of supe~ors to be contacted ~f a~ddent does occur, l~posal of thes~
materials should be cont~a~.’ted out to commer~al specters.

Refer to Section ~ Parks and Recreation, of this Chapter, for information.
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Refer to Section C-2 Parks and Recreation. Facility Management, of this
Chapter, for information.

PONDS, FOUN’rMNS, AND OTHER PUBLIC WATER BODIES

Maintenance practices used on public water bodies, including waste management gnd
non-stormwater discharges, must be addre.~ed in the plan.

L    ALGAE CONTROL

s.    U~e of C~eadcah

The u~e of herbicides or other chemicah to control algae growth
~ould be carefully controlled tnd monitored to insure strict adherence
to manufacturers’ guidelines for use.Water sampling may be
necessary to in~ure effective �ontrol

2. CHLORINE MANAGEMENT

The use of chlorine for disinfection should be controlled. High dodge of
chlorine may be harmful to the aquatic habitats. Dechlorination of pools and
other water bodie~ would be required prior to dra~ing.

& MMWIENANCE

Each mu~cipality should develop BMPs to prevent and control trs.~ debris,
and other pollutants from entering water bodie~. These measure~ �ould
include routine trash collection along and on water bodies, public outreach to
educate the public about the impacts of illegal dumping, m~d itgrense
enforcement for violations.

~.\o~v~ws~mz~oo~/~v
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V
INTRODUCTION

Residential activities including private vehicle washing and ma~tena.nce; use of chern~ca~ L
such as pesticides, herbicides, and paints; private swimming pool maintenance; and other
household and landscape maintenance can contribute to storm water pollution. These
all examples of non-point source pollution, a significant impact on water quality. Measur~
that can be taken to improve the quality of the runoff from residential area all require
active public participation. Feasible BMPS to mitigate the storm~ter pollution problem
should include practicing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water conservation. Development
of the residential stormwat¢r program will be �ompleted by l~cember 1998.

A. HOUSEKEEPING PRACTiCF~

This BMP involves the development of t program to promote �~cient and safe
housekeeping practices (storage, use, and cleanup) when handling materials which
may pollute stormwater/urban runoff. This �ould include, trot are not limited to,
fertilizers, pestiddes" cleaning solutions, paint products, automotive products, and
swimming pool chemicals.

A public education program will be developed to provide infocmation on stormveater
pollution and the beneficial effects of proper disposal on water quality; reading,._. ~..
product labels; safe storage, handling, and disposal of hazardous products; list of ’
local agencies; and emersency phone numbers. The above information can b~ r~
disseminated through brochures or booklets made available at places such as public
infortnation fairs, municipal offices, and household hazardous wast, �ollection omnts
and facilities. City newsletter to residents is another means to inform the public,
especially for those who do not imrticipate or visit any offices or events.

ENVIRONMENTALLY SENSITIVE AL’IERNATIVE PRODUa2TS

This BMP, promoting the use of less enviromentally sensitive products, can be
implemented in conjunction with housekeeping practices. Alternatives exist for mo, t
product clas.~s including fertilizers, pesticides, �leaning soludom, and automotive and
paint products. The key to success will be to promote a willingness to try alternatives
and to modify old habits.

General information will be developed and made available to the public on such
alternatives. The emphasis may be placed on the need to preserve the natural
environment of the receiving waters (ocean, bay, stream, wetland, etc.) with the use
of alternative products because of their less toxic nature and proper disposal after
its use.
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V
VEHICLE LEAK AND SPILL CONTROL

This BMP prevents or reduces the discharge of pollutants to storm water/urban
runoff from vehicle leaks and spills by reducing the chance for spills, stopping the
source of spilL~ ¢omaining and cleaning up spills, and properly disposing of spill
materiais.

Vehicles will leak and spill fluids. The key to succe~-ul pollution management is to
reduce the frequency and severity of leaks and spills; and when they do occm’, to
prevent or reduce the environmental impacts. Through education, the public should
be encouraged to regularly inspect and maintain their vehicles. Guidelines should
be developed to inform the public on spill containment and cleanup procedures such
as having absorbent material on hand and disposing the material properly.

D. WATER CONSERVATION

Water is a scarce resource, especially so in Southern Californi& Wasteful u~e of
water could channel pollutants into the receiving waters. Practices such as hosing the
driveway and overwateri~ the Landscape contribute not only to stormwater pollutioa,
but also to the depletion of our natural resource. In order to prevent stormwater
pollution, the public has to be educated on the mechanics of our storm drain system o
discharges into the system will flow untreated into the receiving water. They have
to know that the lawn clippings they wash down the road will end up in the

~ Public awareness of the function of the storm drain system, of the importance of r- -~.~.
environmental health, and of our necessity to slow down the depletion of water
resources will go a long way in reducing the pollution of stormwater/urban runoff.

In addition to the specific programs and plans outlined in this report, sev, ral
watershed ¢o-permittees have targeted activities occurring in and around the home             ~.j
that tend to contribute to degradation of storm water nmoff quality. A practice that
carries on-the-ground pollutants directly to storm drains is misuse of exterior water,
namely the overwatering of landscaping, the hosing of driveways/sidewalks and the
washing of cars in driveways-all of which allow water to run down the street into the
nearest storm drain.

This situation can be addressed in two ways: I) either reduce/prevent pollutants from
being placed in areas where they may be carried by water into the streets or 2)
minimize the amount of water allowed to flow on impervious surface~ that are
connected to tl~ street system.

Water conservation measures can be designed to address the issue of impetviom
surface water flow. While water conservation has historically been used to conserve
domestic water, many jurisdictions are now recognizing the additional benefit of
prohibiting water flows from private properties onto the street system. Each Co-

VI-2|
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permittee within the Dominguez Clumnel/Los Angeles Harbor Drainage Watershed
could develop regulations ~4thin an ordinance to endow the related offidais with the
legal authority to enforce water conserwtion.

Public outreach is a component of all protn’ams, many of which carry fines for water
wasting praaices. Jurisdictions such as Inglewood have adopted spedfic standards
for the control of runoff, including requirements for maintenance of irrigation.
systems. While some ordinances were established specifically to conserve water
during periods of drought, several jm’isdlctions are keeping such controls in place at
all times as measures to control pollution runoff.
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V
VII. PUBLIC INTORMATION A~N’D PARTICIPATION

It is necessary to involve the public in the stormwater program for it to be effective. The
outreach program should be focused on the specific needs of the individual cities. Due to
the inter-relationship among the storm~ter issues, the public information and participation
program should be recog~2ed as a whole, rather than a number of separate outreach
programs. ALl public awareness efforts should clarify to the public that they are the ultinmte
beneficiaries of a success~ stormwater management program.

A. GENERAL OUTREACH

The targeted audiences of a general outreach will include municipal employees, local            ~"
construction contracto~ businesses in the area, and the general public. They should
be made aware of their responsibility for both the problems and the solutions to
stormwater pollution. In order to effectively communicate the stormwater pollution
abatement message throughout the watershed; written, audio, and visual materiaLt
should be utilized. The actual level, priority, and ~chedule of public information
activities must be based on the community’s needs and resources to maxinxize
program effectiveness. A watershed.wide concept will be developed by December

All Co-Permittees within the water~hed acknowledge the value of public outreach,
although several jurisdictions are in the early phases of program implemeatation-
Extensive effom have been made or are planned by most agendes to ~upply the
public with information on ¯ full range of storm water quality activities with the
intention of achieving a high level of public cooperation and perticipatioa.

The most universal of the general outreach programs-catch basin stenciling-h
receiving full cooperation throughout the watershed. Extensive stenciling has already
been done by Los Angeles City and County, lnglewood, Torrance and Caltrans.
Some agencies have enlisted the assistance of volunteer groups. All �o.permittees
have plans to implement and complete ¯ stenciling program in compliance with
permit deadlines.

q
Co-Permittees should produce a variety of written materials to inform the
residents within the watershed. Materials can include, but are not limited to,
the following: flyers, brochures, dour.hangers, newspaper articles, mail-inserts,
banners, and posters. When necessary, these materials should be translated
into a variety of foreign languages to reach minority residents in the
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Print media outreach programs have been used ex~eusively by. Los Angeles
City a~ad County; Inglewood and Torrance have also been active in these
aspec~ of public education. City new~letters mailed to all residents have
often included articles on various storm ~rater progran~ Utility bill inserts
and door-hangers are also used exte~ively to promote public awareness. The
cities of Ingle~x~d and Los Angeles, &long with Los Angeles County, have
printed brochures aimed at public education, l~itlboard and bus stop shelter
advertising is used by both Los Angeles City and County., Los Angeles City
and County have refrigerator magnets to promote their programs. Los
Angeles City also has posters and street banners promoting storm water runoff
qutUty.

AUDIO MATERIAL

Similarly, Co-Pennhtees may utilize audio materiah to convey information
re~arding stormwater managemenL Examples of audio materials include
radio advertisements/public service announcements and informational

VISUAL MATF.RIAL

Catch basin stenciling program is an excellent meam of ~lu~ating the public
on the mechanics of the storm drain tystem. The intent of the program is to
enhance public awareness of the impact of stormwater pollution on receiving
waters and to discourage improper waste disposal prac*,ices. Another effective
medium for communicating the importance of stonnwater management is
through television. Possible measures include producing ¯ public service
announcement, cable access progran~ and/or an informational video.

Among broadcast media outreach, the City of I.~ Angele~ has prepared a
public service announcement which has been shown on cable access channeh.
Several co-permittees use ~ble acoe~ for public outreach. Los Angeles
County uses both television and radio. Torrance provides general outreach
through ¯ booth at the City’s environmental and w-~er conservation expo and
suggests using movie theater leaders to further promote general public
outreach.

DISTRIBUTION PLAN

General outreach efforts must be conducted throughout the entire watershed.
Materials should be available at all public counters and distfftmted at public
events such as environmental fairs and contest.
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V
Another critical component of practlce/acdvity outreach is the development
of a program to facilitate the proper management and disposal of used oil and
toxic materials. An effective program could include, but is not limited to, the
operation of recycling facilities and the conduction of household hazardous
waste round-ups. The program could also include information about
alternatives to toxic materials. Educational effom throughout the watershed
should provide the public with detailed information regarding the Los Angeles
County.wide Household Hazardous Waste Round-ups and any other local
programs.

The varied sources/causes of storm water pollution have resulted in "I
implementation activities that target specific types of pollutants, activities and .,.,m._

land uses/types of businesses. Within this watershed �o-permittees take part
in public information and participation programs specifically aimed at
preventing improper disposal of hazardous household products and
encouraging actions that keep general wastes out of the storm drain system-
such as recycling programs, public trash receptacles and the �leaning of
sidewalks, alleys and vacant lots. lilegal dumping and discharges are also
spe~� targea.

Such activities are encouraged through general outreach (disoassedprograms
above) that promote such programs as toil-free phone hotlines for reporting
illegal polluting activities, topic-spedfi¢ brochures, speakers bureaus and

~:
,

special recycling facilities (used motor oil hazardous products, etc.). Torrance~.."
conducts yard waste composting workshops.                                    ’

Los Angeles County has an outreach program focusing on airport operations;
a component of the program is structure stenciling. The City of Los Angeles
has a wide range of focused programs that can be tailored for special exhibits      ,
and interest groups, including elementary schools.

BUSINESS SPECIFIC

Due to the fact that some business operations have a higher potential of
discharging pollutants into the storm drain system, a more focused public
education and outreach program should be developed for them. Employees
of these businesses should be educated on the issue of nonpoint source
pollution and the effectiveness of Best Management Practices in reducing
poilu, ion. Besides ",vcittea. audio, or visual materials that focus on specific
businesses and their practices, mass mailings or articles in a trade/industry
magaz~es are other possible means of fo~tsed outreach.
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EDUCATION PROGRAMS

[ncrea~ awareness is the major goal of the Public Information and Participation
Progrm~ An ideal means of accomplishing this rusk is through educational
programs. Programs should be developed for a va~ety of audiences, including public
employees and school children. Educational programs can also be a.n irnporumt pa~
of a general or focused outreach. A watershed-wide concept will be developed by
September 1996.

Both general and focused outreach are essentially programs of public education.
More formal training/education is also conducted by C..altr~us and the CiW and
County of Los Angeles.

L PUBLIC EMPLOYEES

It is important to educate all of the public employees about the stormwatcr
program so that they do not continue with any practices that are counter
productive. Furthermore, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees can be used
to modify the program for improved effe~veness. The outreach must involve
employees on many different levels . from program managers to field
personnel. Educational programs for public employees may include, lint
not limited to, articles in City newsletters, training classes, checklists for field
personnel, and interdepartmental forum or committee. Any of the materials
utifized in an outreach program - written, audio, or visual materials - may be
used in a public employee educational program.

Calwans personnel is educated on highway maintenance-specifically on such
subjects as Hazardous Substance Spill Awareness and Pesticide Safety and           ~_~
Vegetation Management. Los Angeles City and County personnel meet
regularly to discuss development of and evaluate storm water quality practices.

participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the members in their f~nily. School programs mast
include information on the storm drain system, stormwater quality awareness,
and may aL.qo include, but are not limited to, illegal dumping awareness,                 :
$ottrce rninimi~,ntion, nnd pollution prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of
a K-12 educational program.

i
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Los Angeles City aL~o has a school education pilot program, "The Magical
City Forest’, for grades K-6. The County will soon have a program ma.~-ot to
be used a publi� events.

3. OTHER

Educational programs can also be developed for professionals and technicians
who are not public employees. Agencies should include public outreach
material for business license renewal or outreach effort through professiontl
and busines~ associations.

D. RESIDENTS PARTICIPATION

The residents of the watershed should not only be made aware of the stormwater
program, they should be encouraged to participate in its implementation. Specific
outreach programs should be developed to allow the public to participate and to
inform them of available means for providing ideas and comments regarding the
stormwater program. A watershed-wide �oncept will be developed by September

i 1996.

1. VOLUNTEER MoNrI~itIN¢;

Volunteer monitoring is the result of increased pobH¢ awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. Such involvement, which is similar to the Neighborhood Watch
Program on mine, u~ually has good resu~m

In order to promote public participation, cooperative outreach prograna
should be developed. These cooperative programs should help to create an
awareness and an identification with the watershed.. The catch basin
stenciling and other signing programs are excellent examples of this type of
cooperative effort. One possibility for cooperative outreach is an "Adopt-A-"
program. Residents can "adopt" a highway, storm drain, catch basin, stream,
etc. Other cooperative outreach efforts include events such as "Stormwater
Pollution Awareness Week." The purpose of any of these activities is to
inform and involve the local residents in regards to the stormwater
management program.

Residents can assist public agencies in the development and implementation
of storm water quality programs. Several watershed jurisdictions have enlisted
the assistance of such groups as the Boy Scouts and neighborhood volunteers
in the catch basin stenciling program. C, altrans’ Adopt-A-Highway program
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relies on voluntary private pa.rticipation to help with clean-up activities.
Hotline programs tiso enlist the assistance of residents in active pxrtic~pation.

3. COMPLAINT PRO~F..DURES

Public comments/complaints are important to the success of a stormwater
program. A "hotLine" program is an excellent mechanism for allowing the
public to provide information. In Section B, "Focx~ed Outreach -
Practice/Activity’, the various aspca of outreach effort is disot_ssed.

EFFE~S EVALUATION

Permittees should develop ¯ proce~ to evaluate the effectiveness of their programs.
Methods such as surveys and focus groups can be used to ar)sess program’s
effectiveness. Results should gauge the community’s level of awareness. Surveys and
focus groups can also be used to provide insight into the program’s direction tnd the
formulation of attainable goah. A watershed-wide concept will be developed by
September 1996.

The City of Los Angeles has conducted a pre-survey to determine the general level
of public awareness about storm water pollution. They plan to conduct ¯ post survey
in 1995 to gauge the progress made in their public education program. Many of the
other watershed co-pernxittees are in the early phases of implementation; there have
been no reports of form~ programs to assess program effectiveness, although staff
discussions and m~mgement reviews have resulted in program development and
modifications.
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V
VIII. PROGRAM EVALUATION

"~ 0

Toe effectiveness of the storm w~ter programs developed under the Municipal Storm Water T
Management Plan (hereinafxer called the Plan) must be assessed on a regular and consistent
basis. The Plan for this evaluation must include a schedule for evaluation, a methodology
for the evaluation, a discussion of who will cm’~y out the evaluation, ~nd what w~! be
evaluated. In addition, there must be a mechanism to follow up on the information
generated by the evaluation. The Plan should be adjusted based on the program evaluation.

A. PERFORMANCE STANDARDS 1

The Permittees will develop standards to judge the effectiveness of the activities and
control measures proposed under each chapter of the Plan. The standards will serve
as minimum performance levels to evaluate the implementation of control measures.
The subsequently developed performance evaluation procedures/methodologies will
be the tool to determine ff a particular BMP has an impact on stormwater quality.
In developing these procedures, we resolve to ensure that each BMP is implemented
to the maximum extent practicable. The targeted completion of this phase will be
December 1997.

L D~VELOPMENT OF PRO(~DURM~

General performance standards for evaluating the effectiveness of the Best
Management Practices (BMPs) wifi be developed for all the BMPs proposed
in the Plan. The Watershed Management Committee will be responsible for
developing and adopting these evaluation criterion. The Management
Committee may elect to establBh subcommhtees to develop per~onnan~
standards for specific program are.as. The azea-wide Executive Advisopj
Committee will then review grid endorse the standaxds. Standard recording
format aad implementation schedule will be developed for each BMP ~ the
Management Committee for use by all permittees. The permittees wig be
required to document BMP implementation using the standard format
according to an established r, cbedule. The utilL~tion of quantitative
approaches in measuring effectiveness will be used whenever pore’hie.
Methods that would yield comparable results for year to year ewluation will
be developed.

ACTIVITY/SOURCE/ACTION AREA SPECIFIC

Program effectiveness wfl] be performed based on the information generated
by the performance evaJuation procedures. Using street sweeping as an
example, the Plan will propose a method of determining if street sweeping has
an impact on water quality. This could include determining what kind o~
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standard forma~ to be used by all the perrni~tees in its watershed in reporting
the progress and the status of all stormwater programs implemented in its
jurisdiction. The Principal Permittee will utilize this information to develop
the a~mual report for the watershed. Upon approval by the Management
Committee, the annual report w~l be prodded to the Executive Advisory
Committee which ~11 compile the annual reports from all watersheds for
submittal to the Regional Board.

2.    EFFECTIVENF~S MEASURES

Under Chapter VIII, Sea/on A, the permittees will have developed
performance standards for each BMP. These performance standards will be
used to assess the efiec~iveness of the BMPs. By the end of each permit year,
the findings of the previous program year will be evaluated and used to
suggest changes that are appropriate for implementation during the next year.
Focus should also be given to the use of empirical studies, in ¯ control setting,
to more fully assess the effectiveness of BMI~

The annual report will include ¯ matrix illustrating the leveh of
implementation for all permittees. Tables will be developed for each BMP
listing all the participating Co-Permittees, describing the status of
implementation by each Co-Permittee of the BMP, and documenting any
modifications of the BMP from the standard program. The effectiveness of
each program area wi/l be assessed using the performance standards
developed under Chapter VIII, Section A. For effectiveness measures, the
findings should be presented graphically for e.~se of comparison with the
established levels of effort. Fiscal budget for all the BMPs implemented
should also be prepared, grouped by programs. An analysis and evaluation
of the results of the past year’s monitoring program data will also be included
in the report. Any revisions to the Plan should be addressed here, with all the
elements a£fected discussed in their entirety. All relevant information, such
as water sample~ analyses and evaluation, should be included in the
¯ppendicer,.

SEMI.ANNUAL REPORTS

A semi-annual progress report will update the Regional Board on Permit compliance
activities six months into each permit year. The semi-annual report will be prodded
to the Regional Board within 30 days after the end of the six-month period.
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The semi.annual report will serve as a status report on the progress of the
implementation of the Plan.

FOR~tAT/s’rauc~rr~

In order to insure uniform semi-annual reporting by all watersheds, the
Permittees will use the standard format developed for the annual report in
reporting the progress and status of all the BMPs implemented in their
jurisdictions. The Principal Permittee will utilize this infomxation to develop
the semi-annual report for the watershed for submittal to the Regional Board.

implementation for all permittees. Tables will be developed for each BMP
listing the participating Co-Permittees, describing the status of implementation
by each Co-Permittee of the BMP, and documentiag any modifications of the
BMP from the standard program. The pem~ttees will describe the problems
encountered during implementation and dist’uss the modifications to the
program in order to solve these problems,

INTERNAL REPOErIN~;

In order to facilitate the preparation of semi-annual and annual reports, standard
internal formats for use by all Permittees will be developed. The internal reporti~
procedures will be completed for all Plan chapter elements by December 1997.

The Watershed Management Committee will.be responsible for developing
standard forms for use by each Permittee. Standard forms will be developed
for each BMP to monitor its progress. Some Permittees may have to
customize the standard forms in order to reflect their programs’ additional
features. The forms will collect all the information essential to the
preparation of the annual and semi-annual reports. In developing the
standard report forms, information that is quantifiable and speg~¢ for
program area and/or BMP will be collected.

PROCEDURES

Co-Permittees will submit all the BMP report forms to the Principal Permittee
at the end of the six-month period and the permit year, respectively.



RECORD KEEPING

The Regional Board does not need to see all of the extraneous information,
but the records will be retained by the Principal Permittee for 2 years. Each
Permittee ~-ill keep a permanent copy of its reporting forms in case they are
needed.

E. STORM WATER MANAGEMENT PlAN REVISIONS

There will be an annual review process that will allow the Permittees to revise the
Plan for the next year and for the rest of the permit period. Revision procedures will
be developed by December 1997.

In the annual report, Permittees will �ompare the progress made on all the

t BMPs with the estabIisbed level of effort. If the level of implementation is
inadequate, the program should be adjusted to accelerate the progress. Iftl~
progress made to date shows that the program is ineffective or inefficient in
protecting the stormwater quality, a new program should be developed and
implemented for the next fiscal year and the rest of the permit period.

All reRnements or revisions to be made in the ~ year will be documentod
in the annual report, with the dates of implementation proposed.
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V
IX. MON1TORIN{~

The Monitoring Program is a critical element in the SIormwater Management Plan. It will T
provide important data for use in characterizing exisung stormwater/urban runoff quality,
guiding future developmem, and modifications to the Plan and also to assess its
�~ecdveness. A watershed wide monitoring prod’am sh~ll be developed by December 1~7.

A. SYSTEM CHARACTERIZATION

The existing Permit subdivided the County into six drainage basins with information
to be collected to characterize each of the basins.

1.    WATERSHED                                                                   S

Each drainage basin has been subdivided into numerous drainage areas, based
on an evaluation of the existing drainage system and sudace flow pattern~
For each drainage area, the following information has been compiled: size;
breakdown of existing land use; imperviousness; description of soils; location
of waste disposal facilities; and the location, type, and number of industries
by Standard Industrial Classification (SIC) Code.. This information has been
submitted to the California Regional Water (~ality Control Board, Los
Angeles Region, for Phases I and II. phase HI watershed characterization is
in progress and will be completed by the end of D~cember 1994. Due to the
volume of the watershed characterization data, this information has not been
included herein, but is available for review at either the Regional Board or
the Los Angeles County Dcparu nt of Publi� Works.

This information will provide ¯ basis for developing other monitoring program
elements such as pollutant loading estimates ~om major land uses and
watersheds; pollutant source identification, and identification of illegal
discharges/illicit dispo~l practice.                                       L~

2.    STORM DRAIN

In subdividing each basin into drainage areas, the drainage area m’outavy to
all major outfalls has been identified, Within each drainage area, the
tributary storm drain system is being identified and mapped. Key informalion
such as the size of the storm drain facilities, locations of manholes and inlets,
and storm drain connections is being compiled. This information will be vi~l
in conducting storm drain inspe~or~ to identify and eliminate illegal
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RECEMNG WATERS

Due to the extent of urbanization in Los Angeles County over the past
decader~ most of the streams designated as receiv~g waters in the Los
Angeles basin have been replaced with man-made storm drainage systems to
provide flood protection to the urbanized areas. These streams have been
mapped as pan of the storm drain system mapping done under A.2. above.
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Works (Department) has been
performing surface water quality monitoring on a voluntary basis since the late
1960s. Samples have been collected and analyzed from various receiving
water streams and channels throughout the County to collect general
information as to the quality of the surface runoff within our storm drain
~ystem.

The program in existence at the time the current Permit was issued wa~
established in the mid 1980s. Twenty-eight sites are sampled monthly for dry
weather flows. Twenty-one of the 28 sites are sampled for storm flow~ up to
five times per year. The col|ected r, amples are analyzed for general minerals,
pH, total dissolved solid~, specific conductance, biochemical oxygen demand,
bacteria, heavy metals, pesticides, PCB~ total organic carbon, volatile organic
compounds, and total l:~troleum hydroc~oons.

Pollutant Discharge Elimination System (NPDF...S) Permit monitoring stations
are established. Once all NPDES Permit monitoring stations are operationak
sampling at these 28 sites will b~ discontinued.

In order to provide an initial ass~sment of the water quality in the major
streams and channels in the County, an analysis has been performed on
data collected through the existing surface water monitoring program. The
analysis has been done on a Countywide basis and also by major drainage
basin. The report can be found in Volume 8.

To better asse~ the receiving water impacts of stormwater the Department
will be developing a progz-am to further study stormwater impacts on selected
receiving waters, including conducting toxicity studies. Initial efforts will focus
on the Santa Monica Bay Watershed. A Request for Proposal for the
development of such a program will be advertized by January 1~, 199~.

The water quality data collected by the new NPDES Monitoring Program will
provide more detailed data to better assess in upcoming yea~ the quality of
our receiving waters. Ten monitoring stations have been proposed along the

~,.-2
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i~~ major streams in the County. A d~’ription of these site locations can be

0found in the monitoring work plans for Pha~s I, I~ and ll~ previously
subn~tted to the Regional Bo~’~, see Volume 8.

4, L~D USE L

As described under Section A.1. above, the existing land use categories within
each drainage area have been identified. This information has been used to
selec~ drainage a-eas comprised of a single homogeneous land use for land
use specific monitoring. A total of 14 land use monitoring sites are being
established in the County. Five sites are being installed in the Santa Monica
Bay Watershed with the remaining nine to be selected from within the Los
Angeles, San Gabriel and Santa Clara River Watersheds. For ¯ description
of the sites, please see Volume 8. These sites will provide valuable
Lnformation as to the types and levels of pollutants found in runoff from
various land uses. Tlds information can then be u~ed m refine the
Stornnvater Management Plan to develop specific management measures to
target identified problems,

B. SOORCE IDENTIFICATION

Identifying the sources of stormwater pollutants from both specific land uses and
specific activities will provide the information needed to identify problem areas and
ailow specific management measures to be developed to address these problems.

L    SPECIFIC L&ND US~

As described in Section A.4. above, major land use dzs~mflons will bo
subject to individual monitorin~ to determine the types and levels of
pollutants present.

SPECIFIC ACTIvrrIF~

a. A pollutant source identification program will be desi~l to identify
significant pollutant sources (i.e., parking lots, industrial activities, etc.),
with the hope that remedial action can be undertaken to reduce any
significam impacts so identified. It will focus on monitoring very small
areas (i.e., less than five ac~es) where a specif�c and/or interrelated set
of pollutant generating activities are occurring. Its objective is to
provide data for selecting BMPs for specific activities rather than
characterizing discharges for long-term pollutant loading estimates.

Identification of pollutant sources can be done using a number
methods. Potential sources of storm water poilutams can b~ identified



by records of chemical use and/or storage, by studies of specific
activities which lead to the deposition of polluu~nts throughout the
watershed, and by ~’ield inspection or monitoring. Watersheds which

contain signi~i, ant pollutant sources can be identified through landmay
use information or by mass loa~ling estimates.

By mid .lanua~ 1o’J5, the County witi begin targeted monitoring of
municipal corporal~m yard in the Santa Monica Bay watershed. A full
program for polh~ant sources identification will be developed by
December 1996.

b. A storm drain in~i~ection program has also been developed and is
being implemented. The first phase of the inspection program
target the open ehi~rmel storm drains to identify illegal discharges.

The open channel inspections will also be used to screen outfalls from
underground store, drains for the presence of d~ weather flows. This
information will ~= used in the next phase of the storm drain
inspection progra~ to prioritize the underground storm drain system
for further field sc~¢ening and inspection of problem are.as.

CONTROL MRASURE

It is unlikely that the �ff¢ctivem, gs of the various control measures implemented by
the storm water management plan can be determined solely through the data
produced by monitoring the quality of storm drain flows, because it is difficult to
obtain statistically significant ~c~mparisons of watershed-wide control measure
performance with such data. F~r this reason tbe effectiveness of control measur~
~ be assessed through other n~ans.

Two general types of methods are available for assessment of control measure
effectiveness: direct water quality (�onventional) monitoring and indirect (non-
conventional) monitoring. Dire~ ~ water quality monitoring can be used to determine
potlutant reduction by a specific ~acility or device.. This technique is commonly used
for structural or treatment c~trols, such as detention basins and constructed
wetlands, where there is an acce~ible inflow and ou~ow. Inflow and outflow results
are compared to determine point, rant removal and

Direct water quality monitorint~, of site runoff before and after implementation
non-structural control measures is also possible. However, it is ~fficult to
demonstrate effectiveness at a s~i~tistically significant level because of the high degree
of variability in stormwater pollutant concentration and mass loading data. Tbe
water quality improvement ~u# to non-structural control measures is generally
expecte~ to be less dramatic tha~ that achieved through structural controls. A larger
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number of samples is therefore required to produce a statistically significant result.
This is especially difficult in relation to the monitoring of the pre-control measure
condition. Colleaion of adequate baseline information is necessary prior to the
implementation of management practices. Direct monitoring of the effectiveness of
non-structural controls is feasible .typically only under experirnentaIly controlled
conditions (e.g. selection of small, well-defined watershed; control of management
practice implementation: effective siting and timing of monitoring activities),
including a sufficient number of samples to achieve statistical significance,.

Indirect monitoring currently is the primary method of choice of assessment of
management plan effectiveness. A number of indirect monitoring technique~ ~
available for assessment of management plan effectiveness.

Verification of program implementation is an indirect monitoring method that can
be used to determine how a management plan is being implemented. Another
indirect monitoring method, pollutant removal inventories, can be used to assess the
amounts of pollutants that have be~n prevented from entering the municipal storm

The 13 Baseline BMPs recommended for implementation by the Regional Board plu~
other BMPs proposed by the various Co-Permittces are in general all non-structural
control measures. In the shore-term, a uniform data collection methodology will be
developed for use by all Permittees to compile information on the level of
implementation of the 13 Baseline BMPs. This will allow for ¯ uniform water,~bed.
wide evaluation of BMP effectiveness. For the Santa Monica Bay watershed, thig
uniform data collection methodology will be developed and begin implementation by
January 15, 1995. For the other watersheds, imple.n~ntation would begin 3uly 1,
1995.

For the long-term, as the v~rious chapters of the Plan ar~ mor~ fully dt.veloped,
possibilities for the use of dirc~ water quah~y monitoring for control measu~
assessment will be evaluated as opportunities m’ise.

One o~ the objectives of the monitoring program is to estimate the annual poiluumt
ioadings from each watershed. Knowing the types and quantities of pollutants
discharged into receiving waters are important in assessing the impacts of stotmwater
and. in turn selecting appropriate control measures to ~ldress problem areas.

The 24 permanent monitoring stations that are being esL.ablished Permit-wide will be
utilized to estimate pollutant loads from each watershed and also from various land
uses. For a description of the methodology to be used to estimate pollutant loadings,
please see Volume 8. For the Santa Monica Bay Watershed, the pollutant loading
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model will be tested and operational by January 15, 199$. Actual pollutant ioadings
will be calculated subsequent to storm events occurring for which water quali~ data
has been obtained. For the other watersheds, a schedule for pollutant load "r
modelling ~II be provided by January 15, 1995. L,
To more closely model pollutant Ioadings and evaluate control measure impacts, a
more detailed d,vnarrdc modelling will be undertaken on a smaller, representative
sub-watershed. The EPA-SWMM model has been selected for use in our dynamic
modelling efforts. For the Santa Mordca Bay Watershed, the Kenter Canyon Drain            ,
sub-watershed has been selected for this modelling efforts. This sub-watershed is
typical of the urbanized areas in the Santa Monica Bay Watershed. It is comprised
of multiple land uses, has well-defined boundaries, and has no upstream flow
regulation. We are reviewing and identifying the exisdng drainage system, defining
current and future land uses, and conducting field checks. The model will be tested
and operational by January 15. 1995, with actual modelling results to be available
later when local ware� quality data from our monitoring stations becomes available.
Based on the results of the dynanfic modelling of the Kenter Canyon sub-watershed,
other sub-watersheds may be selected from the other major watersheds in the
County.

F,,. COMPONENTS OF A MONITORING PROGRAM PIAN

The components of the monitoring program plan such as monitoring site location&
dry/storm sampling frequency and methodology, constituents to be sampled, field and
laboratory procedures, QA/(2~ etc., can be found in Volume 8 which has been
previously provided to the Regional Board.

U
The Monitoring Program elements described in Volume 8 will be revised to addre~
the Monitoring Program needs described in Section A - D above as agreed to in the
letter from the County to the Regional Board dated September 22, 1994.

As the various chapters of the Plan are more fully developed, the Monitoring
Program will be revised to address any additional monitoring needs that may result.

F. DATA MANAGEMENT

For water quality data collected at the 24 monitoring stations, please see Volume 8
for data storage and reporting methods.

For each Section A - E of the Monitoring Program described above, an annual report
will be prepared detailing the data collected, with an evaluation and interp~tation
the data including water quality impacts.

P:.\ORV~WSHm:~2.DOM~X
.~./
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LOS ANGELES RIVER
STORMWATER MANAGEMENT

INTRODUCTION

On June 18, 1990, the National Pollutant Discharge Elimination System (N’PDES) Permit.
Order #90.079, NPDES #CA0061654-C16948 was issued to the County of Los Angeles and
17 cities tributary to Santa Monica Bay. During the subsequent years, two newly
incorporated cities within the Santa Monica Bay watershed, Caltrans, and the County of
Ventura also became Co-Permittees. This Permit outlined a three year program which
required each Permittee to: characterize drainage areas; develop and schedule the
implementation of Best Management Practices to enhance the quality of stormwater/urban
runoff within its jurisdictional boundaries and in storm drains it owns and operates. On
July 1, 1992, 36 additional cities were initiated into the Permit and began their three-yem’
program. By July i, 1993, the remaining 30 cities in los Angeles ~..ounty within .the
drainage basin were initiated into their three-year program. The cities were grouped
according to their starting dates and referred t~o~ as P.h..ases 1, I1, and !il respectively (See
Table A). In general, the boundaries of each rnase ore not encompass whole watersheds
but portions of various watersheds (See Figure 1).

....... ,.,~,.~.....~., .e. ,,~,-~,,, t ~ r©=um .r©qusres tne suonmtaJ ot a tteport of Waste

~,~ ?~.~-~. _t’_e_,r~__t .,’. t.~_ut~10M: .w.hac.h wall_ .e~,re on June 18, 1995. Therefore, the
to ~ ~" ~ "~use~es’ me uounty ot venmra, t.:a~trans, and the 85 cities are now partiessubsequent NPDF.S Permit application utilizing the Municipal Stormwater
Management Phm (herein after called the Plan) concept.

California Regional Water                 n_t Plan Compone.nts developed by the,,,, q, ~..onu’o~ tsoarO, Los Angeles Region (Regional Board),
and is proposed on behalf of the County of Los Angeles and the other participating
agencies, see Table B. This Plan describes the stormwater management activities to be
undertaken during the next single, five-year NPDES Municipal Stormwater Permit. The
Plan involves the subdivision of the area of the County under a single, new Permit, into
six watersheds, each with its own stormwater management plan. For these watersheds and
the agencies in each of these watersheds, see Table B and Figure 2.

As required by the current Permit, all Permittees have proposed BMPs for their
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board These BMPs have already addressed many of the program areas diseussed under
the stormwater management plan. As required by the current Permit and continuing on
under the new Permit, the Permittees will continue to implement these BMPs.
stormwater management plan will involve reorganizing the individual city-based BMP
programs into a single stormwater plan for ,each watershed. The timeline shown in this
document reflects the time needed for the wansition from individual city-based programs
to the preparation of a mutually agreed upon and collectively developed watershed plan by
all parties of the new Permit for each of the watershed areas. The ~’st step in beginning
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Dominguez Chann~/Los Ange~s Harbor Dr~nage; end the Santa Clare
RNer (See F~gure 2). Managing these watershecl$ i~ a ta~k ~ will requir~

nam~ in the Perrn~t that are w~in each watershed.

Ao~isory Comm~ee, Watershecl Management Committees, and
Subcomm~ees. This particular structure is intended to provide a suilable

this watersheO stormwater management program mnJctum as a guide to

3. EXECUTIVE ADVISORY COMMI1TEE

Waterst~�l Management ~ and provide direction and
guidance on the ~ for cc,’m~,0erm~ by the Weeemhed          ~

w~ Managemem ~ k~ comp~-~e w~ Pen~.

BoarO;

f. Acting as l~aison between all Pemdllees lind the Regional Board on            -.-"-" "~
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~ 4. WATERSHED MANAGEMENT COMMITTEE ~j~

A management committee ~ the watershed will be comprised of the
County of Los Ange~s, as Cr~ir, and one representalJ~ ft~)m ~ of the T
co-Pern~ees in the watershed. The comn~ee shall be respon~ble for:.

b. Preparing the ~er management Plan for 1he watenlhed (This

reports on Permit ac::~N~k)S w~in me watershed for submit~ Io

Regional Boera3;

5. SUBCOMMIT’TEE8

~ to mee~ on a ,~.~ne hem.

qB. II~TITUTIOI~A ARRANGEMEN’m
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¯ Landscape maintenance ~ at publ~".owr~ parks w~l be

Mosquito Abatement

for mosquito abatement programs to avoid aortae impact on

*! anti. wren feasible, com~ v~ t,",e watershecl program

~ an(~/o,’ authorities tr~ impa~ the quarry of stonnwater/urban rmoff should

~) I. crrY-sPECIFIC INTERAGENC¥ ARRANGEMENT8

.: performed by �~ agenckss suct~ as Pul:gJc Works, Parks lind Recr~al~l,

C. FI$CAI. RESOURCE8
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The elimination of illegal �onnections and illicit disposal (IC/ID) practices is an important
component for any program aiming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC/ID programs, we can ma~e logical decisions regarding application of Best Management
Practices (BMPs) to ~ such incidents. These BMPs will vary due to the juri.~Hctional
differences that exist within each watershed. Each jurisdiction within the watershed will be
developing and implementing those activities that will adequately serve the jurisdiction and
the watershed as a whole.

discharges of pollutants into the storm drain system thatIC/ID practices intermittent
can degrade the quality of receiving waters. This can occur through catch basins, area
drains, and even on gutters and street surfaces. Some illegal dumping activities are done
by individuals who do not know that such practices are illegal and can adversely impact the
environment. Yet, others may be carrying out such practices with the full knowledge that

A. ILLICIT COLONS

In order to implement an illicit connection management program, jurisdictions as ¯
whole will need to develop and implement the procedures for investigating eagh
their resp~v~ storm ~ s~s~s.

l~tailed procedures to eliminate illicit connections del~nds on tbe comple.~ity of" tbe
storm dra~n system. A consistent watershed wide concept w~l be develop~ to
investigate illicit connections to the storm drain system. Based on the r~ults of field
screening act/v/fie.s, or other appropriate information that indicates an area of
reasonable potential of containing illicit connections, detection and follow up
procedures would be followed. Priority should be established to focus on major
problem areas and allow for a cost-effective approach to eliminate illegal
connections. This concept will be d~veloped by December 199~.

L

A system survey is a necessary component of an ilHcit connection elimlnati~
program. Although the basic concept is similar, the actual technique~ attd
methods that jurisdictions within the watershed use to conduct system
can be quite different.

In conducting system ~ the intent is to avuid cosily investigations within
areas not suspected of containing ~Iicit �onnectinns. Field screening, m~
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research, and land use investigation activities will be done initially to identify
potential problem areas. Public outreach efforts will be used to in/otto
citizens in the area about the problem. Enforcement action will be taken to
terminate such illegal connections. It should be noted that more detailed and
sophisticated techniques such as televised inspection and dye testing will only
be used in special situations as needed.

Under the current Permit, three jurisdictions have undertaken a system
survey. The County of Los Angeles is preparing maps detailing detail the
location of each storm drain, its manholes and catch basin connector pipes to
facilitate monitoring of illegal connections and discharges. The location and
source of discharge for connections is also being inventoried. The County
developin~ a GIS system to allow management and analysis of this data. This
information will be used in the storm drain inspection program which
ongoing. The program is targeting open channel storm dralm,. All open
channels will be inspected for evidence of illegal discharges. The open
channel inspections will also be used to collect information on dry weather
discharges from underground from underground dralm for use in prohibiting
future underground drtin impectioas.

"l’ne City of Los Angeles has contracted with ¯ vendor to provide "on
dosed circuit television inspe~on of storm drain interiors suspected of bein~
damaged or containing illegal/i/licit connections. The City has also in
operation ¯ program to identify all ouffalls in the storm drain system and their
tributary drainage area~. This information is being gathered for inmrporation
into ¯ database that will be used to identify and prioritize drain~e areas for
investigation of possible illicit dischazse. One city is considering ¯ program
that will require field inspections of storm dra~ to determine counectiom.

2. ONGOING SYS’/YM INSPE~’IONS

Ongoing system inspections for illicit connections wi/l involve the techniques
identified in Section I above, along with some additional activities. In sum/let
systems where the storm drain goes into several pumping stations, ¯ regular
inspection of the pumping stations for, among other things, evidence of illicit

In larger and more complex systems, a program of field screening will be
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributary to the suspect illegal connection can then be further
investigated for illicit connections. If a discharge can be traced to ¯ particular
facility, the facility will be investigated to identify where exactly the pollutanU
are coming from and what efforts are needed to stop the discharge.

n-2
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Another means of deter-ring illicit connections may be to rely on reports of
il~cit discharge from the public. This ~ utile the Counvis or another
agency’s established "hotlme" number that the public can call and report such
ol~ervation~.

A consistent recording system wi/] be established to track ropon of illegal
connections. This recording system wig be used by the Permittees within the
watershed.

IL ILLEGAL DUMPING

unpredictable nature of illegal dumping, apprehen.c, ionDuetothe intermittent
rate of violators could be quite low. The first course of action iz to develop .an area
wide educational and reporting system along with prompt response procedures. This
wit] be accomplhhed by December 199~.

OWIlZgACli

See Chapt~ Vii Publk Imformatiozt aml Psrtklpatlo,, of th~ report for ¯
detailed dLr, cussion of the outreach program.

Me.~ures that may be used for ~ aspect of the program may inciude, but
are not limited to. regu[ar inspections of vacant facilities, street use inspectimz
programs to detect illegal discharges and dumping into the street system, and
¯ public complaint and reporting system.

presently enforces violations of excess water and fluids in the street system on
a complaint bash. Thh program, when funded, wou]d add inspection teama
to monitor street discharges aggre.~ive]y. This city also has a storm drain line
investigation program that is designed to stop discharge from specific facilitie~
by monitoring maintenance holes around suspected sources. A program has
been established for County-owned airports requiring ]es.se~ to report the
release of hazardous materials to the proper agencies. Final]y, one city i~
considering ¯ storm drain inspection program, ¯ discharge assessment, and ¯
program for control of illegal discharges that would establish a permit
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SPILL RESPONSE

The Health Hazardous MateriaLs Div~on (HHMD) of the Los Angel~
County Fire Department is generally the primary spill responder. If the
material is found to be hazardous and poses an imminent threat to public
health and safety, the cleanup and disposal of the material will be done under
the supervision of HHMD. If the mater~al is non-hazardous, the responsibility
will fall on local agencies to coordinate cleanup, disposal, and attempt to
identify and prosecute the violators. Cooperation among all agencies will be
needed to allow for prompt action and joint effort to deter such violators. All
agencies will have local authority against such illegal dumping activities.

Spill response procedures have been establhhed by three jurisdictions. One
city is in the process of replacing a sewage pump ~tation with a gravity flow
sewer that eliminates the possibility of pump failure and reduces thepotential
for sewage spills. Another city is presently identifying all city-owned facilities
to ensure that they have adequate spill containment procedures. Improved
procedures for inadequate facilities are to be established.The third
jurisdiction is developing new spill reporting procedures.

4. COMPLAINT RESPONSE

The ~unty m~l some local agencies have established ¯ stormwster telepho~
"hotlme" that can be utilized by all citizens, Public complaints are generated
through, these "hotlines" and also through regular channels such as calls to
either Fire or Police agencies, public works, or legislative offices. Although
responses to these complaints will vary depending on the nature of the
complaint, action shall be taken.

The use of reporting ,hotline~ in conjunction with outreach/pubLicity
programs, can help minimize the problems of illegal dumping. The County
has established an 800 hotline for the reporting of illegal dumping. In
addition to this hotline, thirteen of the cities in the watershed have established
their own reporting phone numbers. Generally these numbers are handled
through the individual police or fire departments. However, one city has
established a system through their Bureau of Sanitation and another through
the city’s Environmental Network. Approximately half of the �o-permittees
indicated that they are actively publicizing the hottines. The most frequently
used method to promote reporting hotlines is through city newsletters, with
newspaper articles, handouts/flyers" press releases, water and utility bill
inserts, and local cable television. Seven of the cities who do not currently
have outreach procedures report that they have planned or budgeted for
prooams.
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A complaint response procedure has been established by Los Angeles County
to track hotlin¢ complaints. A follow-up letter to violators has also been
implemented.

COORDINATION OF ALTERNATIVE DISPOSAL

Ahemative disposal is one way of reducing non-stormwater materials that can
potentially find their way into the storm drain system. Recycling pmgrana are
one of the most effective ways to reduce waste material. The recycfing
program can either be at the curbside or through drop-off centers. Household
hazardous wastes can be dropped at mobile collection centers or at fixed sites.
Co-Permittees in the basin generally participate in the County’s Household

¯ : Hazardous Waste collection program. Effectiveness of those programs may
be enhanced by a publi� outreach program that will inform the pubfic of the
locations and/or schedules for such evenm Technical a~istanee or
information may also be provided to businesses that want to develop a
pollution prevention, waste minlm!~atJOlI, or alternative disposal program.

All jurisdictiom panic/pate in the Countywide Household Hazardous Wast,
Round-ups and the majority of them pre~ntly ~ or plan to use, ¯ varlet),
of method~ to notify the pubfic of the events. Nine cities have already
developed, or plan to develop, used oil recycling and ¯ few are �onsiderin~
green waste programs. Only Caltram does not panic/pate in the round-ups,
but it doe, recycle its used oil and other hazardous materials at maintenance
yards. Curtnide recycling, another alternative disposal me~ure, has been
implemented by ¯ majority of the cities. Only 6 jurixdictiont/agencies do not
routinely pick-up materiaLs. However, 5 of these either has drop off
seasonal progrmm (Christnmt tree~ phone books), or plan to begin progrmm

Incidents invoivi~ a hazardous material entering the s~orm drain system are
to be reported by the respomible pasty, or, if not known, the responding
agency, to the California Regional Water Quality Control Board, Los Angeles
Region (Regional Board). Complaints received through the County wide and
local city botiines will be tracked and reported to the Regional Board.

C. ENFORCEMENT PROCEDURES

Enforcement actions against discharges are done through either state hazardous and
toxic materials statutes or through municipal ordinanees that are already in the codes
of the permittees. Industrial Waste Ordinances may be used in enforcement actions
against illicit connections. Furthermore, and-littering, health codes, plumbing codes.
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V
and fire codes may be utili,ed for dumping or spill incidents. Enforcement actions
can be taken by different municipal agents, including but are not limited to,
Industrial Waste Inspeaors, Building or Plumbing Inspectors, Fire Department
lmpectors, Park Rangers, Street Use lnspecto~ Health Inspectors, Police Officers,             ~r
Community Services Officers, Animal Control Officers, Code Enforcement Staff, or
Public Works Inspectors. Some of these agents are empowered to either issue
citations, issue notices of violatior~ issue cease and desist orde~ ot even make
arrests depending on the type of violation and the code provisions that they are
enforcing. Some of these agents are also empowered to enforce not only municipal
ordinances but also state laws. A review of the various enforcement loob used by
the Permittees will be performed. A recommendation will result on ¯ conshtent
enforcement approach for the watershed for consideration by all Permittee~ in their
own enforcement programs. This recommendation will be developed by December           ~"
199~.

Enforcement of regulations that discourage improper disposal are undertaken in ¯
variety of ways by the cities within the water~hed. Fourteen cities have adopted
ordinances that generally include penalties for non-compfiance. Eleven cities
presently have no enforcement procedures but five of these are p~.anning app~
prograna. An additional three have recycling programs that encourage proper litter
disposal though these programs are not mandatory. Enforcement b handled by Code
Enforcement officers, Public Works inspectors, Health Department, Fire Department
and Animal Control staff, and in one city by the Police Department. Several cities    ~’~
have implemented educational progrmm in a effort to encourage mmpliance with
regulations and to minimize the need for enforcement penaltier,. One inch city, La
Canada-Flin~dge, includes educational information along with btaine~ license

COORDINATION ~ STATE NON-STORMWATER PERMITS

In order to characterize the nature of the existing non-storm discharges in the
receiving waters within the watershed, ¯ list of NPDES Permits issued by Regional
Board will be obtained. This will help in determining unexpected discharge during
dry weather and to allow enforcement actiom to focus on illegal dumping activities.           __~

There is also a need to coordinate with other environmental agencies to ensure that
requirements imposed by these agencies do not conflict with stormwater regulatiom.
Requirements of many agencies do complement stonnwater regulations. ~
agencies include, but are not limited to, Fish and Game, DTSC, USEPA, and the
Coastal Commission. Coordination with these agencies will help minimize
overlapping investigations and result in a more efficient use of reumrces. A
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V
L IDENTIFICATION OF PE.RMISSIBLE/PFJ~IrrrABLE DISCHARGES

A list of non-stormwater discharges that can be allowed to discharge into the
Waters of the State will be estab~hed by the Regional Board.

2. APPROPRIATE NIANAGEMENT PRACTICES

Continued communication with the Regional Board will allow gurrent
information to be circulated among all agencies.

3. REPORTIN¢~

:.: Any mnflict in requirements of other environmental programs/agencies mtmt P"
~ be reported immediately to the Regional Board for ruling as to which one

should rake precedent.

!]-7
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IlL INDUb~I~JAL/COMMERCIAL SOURCES

Each Permittee shah develop and implement a program that focuses on zhe identification
and �onu’ol of storm water pollutant discharges from indusu’ial/commercial facilities within
their jurisdiction. This program shall provide for the inspection of a facility’s �ompfiance
with storm water regulations, as well as general outreach for all facilities that are potential
industrial and commercial discharge~

Each Permittee is responsible, under the requirements of the Municipal Stormwater Permit,
for all discharges from commercial and industrial facilities within its jurisdiction. Many
industries are also required to be permitted under the State General Industrial Activities
Stormwater Permit. Enforcement of the specific provisions of the State General Permit is
the responsibility of the State.

A. IDENTIFICATION OF SOURC~q

As required under the current Permit. the Permittees have produced a listing of
industries by SIC categon/for each drainage area. Also ¯ breakdo~ of major land
use types was also performed for each drain~e area.

A pollutant source identification program will be designed to identify significant
pollutant sources (i.e. parking lots, industrial activities, etc.), with the hope that
remedial ¯ction can be undertaken to reduce any significant impacts so identified.
It will focus on monitoring yen/small areas (i.e. less than five acres) where ¯ specif�c
and/or interrelated set of pollutant generating activities are occurrin& Its objective
is to provide dam for selecting BMPs for spe~� ¯ctivities rather than characterizing
discharges for long-term pollutant loading estimates.

Identification of pollutant sources can be done using a number of methods. Potential
Sources of storm water pollutants can be identified by records of chemical use and/or
storage, by studies of specific activities which lead to the deposition of pollutants
throughout the watershed, and by field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land use
information or by mass load estimates.

By mid January 1995, the County wtTtl begin targeted monitoring of a municipal
corporation yard in the Santa Monica Bay watershed. This will provide data on
industrial activities which can take place at such a facility such as vehicle
maintenance and repair, materials storage, equipment storage and repair. A more
comprehensive program to identi~/various pollutant sources will be developed by
December 1995.

.
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V
Sources identified as a categorical industn/ regulated by the U.S.
Environmental Protect/on Agency (EPA) will be grouped into a categorica/             "~"
listing of industries. The categorical i/st provides an orga~zed overview of
the target facilities that, based on land use, operation, and activities, could
potentially contribute significant amounts of pollutants imo stormwater runoff.
Some of the industrial categories regulated by the U.S. EPA include, but are
not limited to:

1¯ Aluminum Formin~ ¯ Metal Fmhhing
¯ Asbestos Manufacturing ¯ Metal Moldi~
¯ Battery Manufacturiz~ & Casting
¯ Canned & Pres~’ed ¯ Oil & Gas

Fruits & Vegetables ¯ Organic Chemicals
¯ Cement Processing & Plastics &
¯ Copper Form/hi Synthetic fibers
¯ Electroplatinz ¯ Pnint Formulatinl
¯ Glass Masmfacuu’i~ ¯ Pesticides
¯ Grain Mills ¯ Plastic Mold/as
¯ Machinery Manufactlsfing & Forming

& Retmilding ¯ Rubber Manufacmrl~
¯ Soap & Detersent ¯ Sugar Process~

l~uuf’acturinj ¯ Textile ldiUs

lndusu~a] and commerci~ facilities identified Is pollutant sources sha/I be            U
ranked in order of priority for development of management measures.
Facilities considered to be high priority are those whose operations and
activities are determined to contribute potentia/ly th~ most significant
pollutant impacts to storm water discharge.

UPDATE PROCEDUI~

program, the illicit discharge investigation program, and other available
information, to identi~y likely sources of specific pollutants. The annual
report to the California Regional Water Ouatity Control Board, L~ Angeles
Region (Regional Board) will recommend a strategy for pollutant source
identification during the following year, includin8 specific sites and/or
activities to be monitored.

m-2                                                          ~ ~’
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POLLUTION PREVENTION MEASURE,q                            ~,,

Source minimization and education are the fret steps in effective source
control Other activities that contribute to source �ontrol are:                      ~m~

¯ Site design alternatives (ie. roof over fueling stations and carwash slab,
provide spill containment curb around stored material, etc.)

A variety of treatment control meast~ have been urged throughout the
country for ~torm water quality. He~r, the effectivene~ of ~ �oauoh
are high/y dependent on local �ondition~ such as climate, hydrok~, soih,
groundwater �ondition~, tnd extent of urbanization.

Some of the more common treatment controls ate:

¯ Oil/water separators - Oil/water separators are designed to remove
one specific group of contaminants: petroleum compounds and grease.
However, separators wig also remove floatable debris and setfleable
solids.
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Infiltrataon - A famit;’ of s,,.qe,q",,, in ~i~,lch the m:t?.~rity of t~le runoff
Irorn .... .~,~ storms ~> ir:tiitra~ed inr.o r-,,, eround rali~cr than d>charged

trenches, crv ~,,el!~, porou,, pa,,eme:::, and concrete grids.

¯ x, Vct ponds - A v, et pored has a pcrmacent water poo! to treat incoming
.’q orm water.

¯ Cons~r~c~ed \Vet!and.~ - Cor~.struc’,ed ~etlands have a significant
percen’,agc of tl~e tacii~t,,’ co,.eied b’~ ~,etland vegetation.

¯ t3iofilters. Biofilters are oftv, otypes: swale and strip. Aswale isa
’.egcta~cd charmct that treats conccct:atcd flow. A strip treats sheet
l]ow and is placed paraliel to the contributing surface.

¯ Extended Detention Basins - -Extended detention basins are dry
bet~,een storms. During a storm tine basin fills. A bottom outlet
releases the storm water slowly to pro’,ide time for sediments to settle.

btedia Filtration. btedia filtration consists of a settling basin followed
by a filter. The most common filter media is sand; .some u.~
p~at/sand mixture.

Multiple SDtems o Multiple systerrts are a combination of two or more
of the prece~:ling controls in ~riea.

C. O UTRF_.ACIt

General outreach for all facilities that are potential industrial and commercial
clisci~argers shall be set up area-v,ide t3v the Ma.p,~ngement Committee, to provide
general gmdance in compiymg w~m the storm ~,ater program by blarch 1996. It shall
also serve as a remander of pollution prevention measures and keep facilities
imormed or tlqeir ooiigat~ons to me storm wa~er program.

Subcommattees may be established to develop specific outreach materials for
industrial and commercial categories and specific activities that are identified as high
priority.

For additional information on outreach, refer to Chipter Vll P,,blic l~l’orm~tio~
Participation.

III-4
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INSPECTIONS

Most municipalities have exiting programs such as industrial waste, fire, and health
in which industrial and commercial facilities are inspected on a regular bash. Each
Permittee may elect to have inspe~ions for the storm water program incorporated
into these existing inspection programs, or be done as a completely separate program,
depending on the needs of the Permittee.

The purpose of these inspe~ons is to ensure that facilities are in full �ompliance
with the storm water regulations and to ensure that control measures are being
implemented. The frequency of inspection of facilities will be prioritized based on
the operation and categorization of the facility.

Inspectors consisting of public personnel will be trained adequately to recognize and
handle problematic activities concerning storm water pollution that may be existin~
or potential; and inspect for the deterioration of the storm drain ~ystem, and
illegal/improper connections. Training programs will be developed through the.
Watershed Man~ement Committee and po~ibly specific Permittees for ~ by all
Permitteea.

Procedures for the identification, investigation, enforcement, and prosecution to the
furl extent of a jurisdiction’s legal authority will be developezL

Commercial and industrial facififies generating industrial wastes axe issued perndts
by the Los Angeles County. Facilities issued this pern~t, which include auto reizted
busLnesses, gas stations, and restaurants, axe regulax]y inspected. In addition to those
permitted business=s in the unincorporated axeas, the County Department of Public
Works also provides industrial waste inspections, under contract, for 9 cities in the
watershed. The City of Los Angeles also issues and enforces [nduslx~al Wastewater
Pern~ts for non-storm water discha~es. Fax:ilities axe inspected between 1-4 time~
per year. Five cities reported that the), have indus~al waste, or non-storm water
disch~ge inspection programs on a regulax baz~ while one repuned inspeedom
were done at random. Five cities inspect auto relaxed businez~, and restaurants
regularly and nine others aze planning to implement an inspection program by the
end of l~. One city, Hidden HiLL% ~ no commercial or industrial fax:~ides within
its boundary. Caltrans inspects its auto re]at=d fac~ties da~ly, tests its ~ stations
for ]e~k yearly, and pump out its clm’ifiers quarterly. Besides, its storm drains ate
�onsta.nfly monitored. Caltrans has also included a program to inspect under, round
storage tanks as pan of its five.yeax plan.

Inspectors shall have a uxzfform checklist to use as guidance and reference
throu~out an inspection h may also serve as a genera] guide for the public,
providing information about the requirements necessaz~ to comply with the
storm water re~,mlations.
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2. SCHEDULE

The inspection program shall be developed by March 1996. The frequency
of inspections shag be scheduled according to the type of operation and the
categorization of the faci/iry. Revisit in.spections shall be done on an as
needed bash.

& REpoirrs

laspecton shall report on all activities related to and/or violating the local
storm water ordinance to the local governing agency. Standard reporti~
procedures will be developed.

4. FOLLOW.UP PROCEDURF, S

Individual Perminee’s review and assessment of the reports may result in the

¯ aaequate leg,,, au~ority to do so. Follow.q)procedurej will be developed to insure ¯ uniform and �onshtent approach.

F. LOC.4~L INCEh’HVE PROGRAMS

~ de.veloping ~ industrial/commercial program, the Perminees may �omider the
oevempment o! ootional ,,, ........... ,- .....
¯ .--~ ,,..,;, ...u,~ xocuseo �ontro~ on inaustrial and commercial sour(~s. This phase
wgl be completed by March 1996.

du~u~ Ange’~ C°unty .Department of Public Worh has issued a department

¯ ,.,~ un a,~z~raous su~tance ~pilJ awareness, pesdcide

_._ ~s ....~ ano u~.a~ atsposal prac~ces. Development of training programs fm
mousma/storm water inspection statt" is projected to be completed by March 1996.

PUBLIC EMPLOYF, F,S

AI/public employees shall be trained in the storm water regulations so that

to ad’;"; ....~,~-~-_ _e,~--~___,_ ’~_ "u, .~.~ oe.r~..een.legti aria illeg;u activity so as-~.,~,,;, m~ t-ui~r pm~oco~ m handling the situation.

The Los Angeles County Department of Public Works has requested all
employees to report any observed water quality problems. Caltrans has

ITh6
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¯ educated its staff’on hazardous substance spill awareness, pes~cide safety, and
vegetation management.

2. INSPECTOI~

Inspectors who visit industrial and commercial facilities shall be adequately
trained to determine compliance with the storm water regulations and to
educate the facilities about the requirements of the program, in addition.
they should be able to recognize and handle immediate problems as they are
encountered, during an inspection: and/aspect for the deterioration of the
storm drain system and illegal/improper �onnection.~. Citation training will

¯ be ne~ for inspector~ in agencies that have the citation authority.

~
(~. COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMrr

The Permittees have exiting local ordinances governing industrial dir, charge~ and
other stormwater discharges that require compliance activities similar to tho~ in
various State Regulation. Because �oord~ttion between the Perminees and thz
Regional Board is anti�ipated �oncern~g the regulations of ind~trie$, a mutual
agreement may be reqtlired regarding industrial inspect/ore and enforcement.
Additional issues could also be addressed. The Federal stormwater regulafiom hold
local municipalities responsible for stormwater dL~.harge$ from all
industrial/commercial facilities including those covered by General Permit. ~
targeted completion date for tl~ phase i~ March 1996.

A Memorandum of Understanding (MOU) may be used to formalize the
agreement between municipafities and the Regional .Board on iadtutrial
�ompfiance program issues. A MOO among all local agencie~ may also be
needed to ensure cooperation among all the agencies. The need and wecifi¢
requirements for such agreement~ would be developed upon completion of
development of the industrial/commercial program by March 1996.

The MOU discus.w~ above may include the exchange of information between
the Permittees and the Regional Board. Appropriate fo~ for such repm~
would be developed as required.
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IV. NEW DEVELOPMF, N’F AND REDEVELOPMENT

Manag~g stormwater and runoff from both new construction and redevelopment, will
reduce pollutants entering the storm di’ain system and subsequently the receiving water.

A. PLANNING PROCT, SS

Query of stormwater discussion should be included in the General Plan and the
Zor~ng ordinances. Efforts to enhance the quality of storm water can filter into the
Subdivision actions. Many, of the storm water concerns can be channeled through the
compliance effort of the California Environmental Quality Act (CEQA). A
watershed wide concept will be developed by June 1996.

I. WATERSHED PROTECHON POH~211~

An integrated strategy will be developed for the water~hed. Pollution control
efforts should be prioritized. A v~ety of statutory and regulator7
requirements could be used for thi~ water~hed oriented program. Waterd~l
protection policie~ need to be adopted by the local juri~,di~ons witich control
land-use within the water~-d.

The City of Ltn Angele~ b reviewing it~ standetd~ and comidering
modifications for flood control pro.iecu to include storm water pollution
r~duction.

The current CEQA "Environmen~ Checidist Form" that i~ reed for initial
studie~ a.~e~ment indirectly addre~ potenti~ impact~ to stormwator.
Additio~ could be made to the Form to directly ~ stormwater quafity

CEQA require~ agencie~ to u~ feeble altel’l~tiv~ or mitigation
to lessen potentially significant effect. The ability to identify a.) when an
effect ~ significant, and b.) which mitigation measure~ could be adopted to
reduce the effect. ~s critical to the CEQA process. A clea~- a.~e~ment of any
development, its potential adverse impacts on stormwater quality will
for a determination of "significance" which will enable the dec~on nud~r to
make development dec~iotu upon £ufi disclo~tre of possible adverse impact~
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SITE PIAJ~’NING PROCESSES

All development will r=quire the review and approval of a site/plot plan or
dev¢lopmem drawing~ prior to issuance of a building permi~ Incorporating
the consideration of potential water quali~y impac~ including erosion and
sedin~ntation during the early stages of the planning process will allow
issues to be addressed before substantial investments in engin~ring
design have been made.

4. GF~’ERAL PLAN CHANGES

The General Pl~u is the legal backbone of the planning process. AH
development approvals, zoning ordinances, subdivision approvals and public
works projects must be consistent with the policies, objectives, and principles
set forth in the General Plan. Discussion of smrnnvater issues in the General
Plan could greatly enhance the awareness of the issues and cncour~¢ full
¯ ssessment of possible adverse impacts on stormwalcr qu~li~y as ¯ result of
new and redevelopment.

S.    USK OF MAS’IY.R

Fo/’ agencies which utilize master plans to guide their developmem activities,
smrmwater issues can be outlined in such documents. This will channel
efforts to fully assess the possible adverse impac~ on stormwater quality
a result of any development within the master plan area.

The City of Los Angeles is currently reviewing standards and �onsiderin~
modifications for flood control projects to include storm water pollution

other
storm~ate.r managem=nx goals inXo the planning/d~v¢lopmem p~
Oth=rs �onc=pts will be mraluated for th¢ir feasibility during the more
developm=m of this (:~.

7, PLANNING-PUBLIC WORKS IN’IYJ~A~

A variety of mechanisms for coordinating p]a~xning and public works activitim
exist. An example could be some form of C[P (capital improvem=nm
program). ]de.ally, any planning documents which target or projec~ popula~)n
grow~ are coordinaxed with CIP. lmeg~ating sxormwater managem¢nt into
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CIP will allow for mitigation of major adverse imDacts on the quality of
stormwater prior to any actual construction.

& IMPLEMENTATION PROCEDURES

Implementing policies to integrate stormwater management considerations
with existing planning/development mechanisms will require a variety of
approaches depending upon the existing conditions within each Co-Permittee
and the particular remedies selected. It ls antic/Dated that each Co-Perntittee
will propose procedures applicable to its unique jurisdictional considerations
at later stages in the permit process.

CONSTRUCTION SrYF~

Pollutants from construction activities can have a major impact on the quality of
stormwater/urban runoff. A watershed wide concept to reduce such pollutants will
be deve:oped by December 1995.

1.    EROSION CONTROl, REQUIREMEN’I~

Federal stormwater regulations hold local municiDalities responsible for
stormwater discharges from construction sites, in addition, construction sites
involving a total of five acres or more of land disturbance are requh’ed to
apply for the State General Construction Activity Storm Water Permit
(GCASP). The GCASP: 1) eliminates and reduces to the extent feasible non-
storm water discharges from construction site~ and 2) permits stormwater
discharges, but requires the use of controls to limit pollutant loading in site
effluent. Preparation of a Stormwater Pollution Prevention Plan and
identification/utilization of BMP~ are the key components of this Permit.

Many local agencies also have erosion control requirements for any grading
and construction activities. Regulation of pollutants from construction site~
of five acres or less will be done by the local agency through its stormwater
management plan.

Construction site erosion has the potential to introduce sediment into runoff.
For example, fugitive dust control at construction sites typically use water.
Minor modifications/clarification of existing fugitive dust practices could
substantially address runoff pollution concerns. In addition to fugitive dust
control practices, additional measures could be adopted to curtail dry weather
runoff, and control pollutant laden storm water runoff. These measures may
address 1) physical site design considerations and 2) temporal considerations
such as seasonal timing and phasing of activities.

~0060704



Fourteen jurisdictions have adopted or modified erosion control regulations
within their municipal codes. Three juris~fictions have identified and]or
drafted code regulations related to urban runoff, while eleven jurisdictions
have indicated that formulation of these code requirements are planned or
proposed. A Demolition Construction Pollution Control ordinance is being
considered by the City of Burbank.

Erosion and sediment control practices and a contractor water pollution
program have been established by Caltrans to stabilize slopes and protect
water quality. The City of Los Angeles is preparing guidelines and
construction standards aimed at reducing storm water pollution and an
enhanced enforcement program for construction sites consistent with the State
of California General Constru~on Activity Storm Water Permit
requiremen~

C~HEMi~kL AND WAS’rE MANAGEMENT REQUIREMEN’rS

Chemical and waste handling a~vities m’e also currently subje~ to ¯ variety
of regulations. BMPs to ad~ess this pollution source aa’e largely cent~r~l
mound "good housekeeping practi~.s’. This involves storing, handling,
s~d dispming of these potential pollutant sources in ways that
opportunities for unintended inu’oduction of the materials into site runoff.
Propor cbemical and waste umn~ement will reduc~ ~ny acci~ntai
into the storm drain

INSPF.,CTIONS

Inspections are ¯ routine pm’t o~ Ioc~ jurisdiction’s ove~ight of regulm~
construction a~vity. Inspection activities should be enhanced to ensu~
construction site runoff control measures arc being properly implcmentod.
Existing prances should be eJmmin~ and modified accordingly to
uormwater/urban runoff obj~ivm.

It could be cumbersome if an overly rigid approach were taken which
resulted in unnecessary administrative burden- However, careful
design of the checklist could avoid this pitfall

IV.4
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lr, spe~ion schedules will depend upon existing practices. It may be
desirable to have several schedules, depending upon d~e types of
a~ivides/l~rmi~s and/or the timing of activities,

A sumdardized reporting forma~ is needed m allow for mnsis~enc~
among all juri~ic~ions. Furfl~ermore repom are also a useful
~umre refinemem of pollmion conu~l regulations.

A fonna~ will be developed Io do follow.up inspections on pr~lcm
facilides and ac~vides. Frequency of use will ~’eafl~ depend
land use and ~e degree of

Permits aze a form of "cn)ss checking" by local agencies to ensure that regul~tiom
aze being implemented. Prior Io the issuance of a permit, information musz be
submitxed for r~wiew and approved. A watershed wide concept to provld~ some

L COORDINATION WITH EXISTING PERMITS

Storm water issues should be dearly stated in new permits to be
nc~ and/or rcd~weiopmcnt activities.

Training ~!1 enable staff to keep current of the latest storm water regulations. No
information L~ reported. A watershed wide staff train~g conce~t will be developed
by June ~996. For example, Lo~ Angeles (~ty’s planned Construction Education and
Training p~ ~ intended to inc~’e.a~ the a,~arene.~ of those involved in the
construction process with regard to storm v,~ter pollu~on abatement act~ities.
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L PLANNING PERSONNEL

(See E.l.b. below)

2. PUBLIC WORKS PERSONNEL

(See E.l.b. below)

3. INSPECTORS

(S~ E.l.b. below)

F.. ~ CONTROL MEASURES

Best management practices for the control of construction related pollution
gene~iy be divided into three categories:

Nonstruetural Sourc’~ Control~ for Reducing Urlmu Stmmwuter Polhttutm

¯ Practices that reduce the generation and acctunulatioa of potential stormwatet
contaminants at or near their tourc,.

¯ Practices that are directed at controlling the volume and dir~mrge rate
! runoff from urban areas, as well at, reduction of the magnitude of pollutama

in discharges through temporary storase or flow restrictiom.

Site planning stormwater �ontroh are of particular interest. For example, the City
of Los Angeles is reviewing construction standards and is considering moditicatiom
aimed at reducing storm water pollution from construction sites. These control
measures can be incorporated in the initial planning phase of any project. A
watershed wide concept will be developed by June 1996.
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1. POLLUTION PREVE.~,’rloN MF.ASUiZ~

a. Site l)es/p

Effective implementation of urban BMPs requires integration of water
quaJi .ty control elements early in the site planning and design process.
Development of the water quality controls should not only achieve
maximum pollutant removal with minimal costs, but aho reduce
potential maintenance.

This may include incorporating water quality concerns into the site
layout and design (i.e.’ maximize pervious areas, minimize directly
connected impervious area& etc.) and/or treatment control measur~
proven to be cost effective for local climate, soil, and development
�onditions.

Due to the diversity of climate and local conditions, the development
of BMPs will vary from jurisdiction to juri~iction, and even location
to location. The selected management practices should be designed
for the local site conditions and especially seasonal rainfall conditions
that are experienced in Southern California. Suitabifity for the major
land use and drainage characteristics should also be fully asseued.

Education/training is imperative to the success of any BMPs selected
for new or redevelopment projects. BMPs will fail if not properly

should be assigned these respondbgitie,.

A program for effective education/training should be based on four

¯ Promote ¯ clear identification and understanding of the
problem, including activitie~ with the potentlaJ to pollute
stormwater,

¯ Identify solutions (structural and nonstructural BMPs);
¯ .Make every employee responsible for stormwater pollution and

zts solution; and
¯ Integrate employee feedback into training and BMP

implementation to improve BMPs.
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In many cases stormwater pollution control may already be achieved
by e~ting regulations or programs. In California, the General Plan
Law and the California En~ironmental Quality Act (C.~QA) provide
a basis for municipalities to review and comment on all projecu within
their jurisdiction. Under the General Plan Law, municipalitie~ are
required to develop policies and regulations which guide development
within the municipality. Each development project is then reviewed
for coaforrnance with these policies. Under CEQA, projec~ are abo
subject to review and comment for any adver~ impacl the projects
may have on the environment, including impacu from stormwater

POST CONSTRUCTION (TRF.ATMENT) MF,.ASU’RF~

Each ~ite considered for development or redevelopment will (at the
�ondudon of �onstruction) have final improvements and unique rite
characterbtic~ such as: drainage pauerns; ~oih;
topography; percent of impervious surface~; rainfall; pollutants inherent
with the use of the development; and pollutants that may be
background to the area (existing vegetation, air fallout, etc..). "l’ne
applicability of various treatment control BMPs for
development will be evaluated through the use of pilot studies and
ez,tmination of studies done on treatment control measures by other

to be evaluated for their effectiveness. Thb can be done through pilot
studies which could include elements such as: pre and post storm
event inspections; water quality monitoring; record keeping to
document deficiencies in the BMPs; Operation and Maintenanee
requirements; and cost effectivenea~.

e. Retreat Ol~emma~

The feasibility of retrofitting existing developments with treatment
control measures will be evaluated. However, the effectivene~ of ¯
treatment control measure versus its cost must be fully evaluated prior
to considering its use as a retrofit measure.
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~ 3. OPERATION AND MAINTENANC:E

Requirements

Jurisdictons within the watershed will need to insure that BMPs
incorporated into a private development are properly maintained.
Deed restrictions, covenants, conditions and restrictions (CC~R) could
be used to direct such requirements and responsibilities.

Responsible Party

The contractor, during construction must ensure that the post-
constructon BMPs are installed properly and that any maintenance
that may be necessary during construction is performed. After the
project is completed, it will then be the responsibility of the fee owner.
private or public, to provide for long term operation and maintenance,
This may be accomplished by deed restriction and/or

4. C’ONFMUrs WITH OTHER MANDAT~

Often regulations of various Federal. State, and local agencies would mnflk’t
with each other. Health, fire, and building codes often have requirement~
focusing on short term human health and safety and neglecting the impacts
on the environment,

As the Plan is developed" other regulatory requirements that
with the stormw~ter program requirements may be unmv~r~d,
~arifi~tion of thes~ regul~tions should be directed to tbe va~ous
responsible regulato~ agencies,

For regulatory conflict c~used by lo~l regulations, efforts ~ be tal~n
to resolve ~m within the agencies, Input form other local, state,, and
federal agencies should be incorporated into a modification of ~u’rent
standards, The Regional Board should r~olve conflicts h~volv~ otl~r
Stat~ and/or Federal requ~emen~
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See Chapter VIi Public Information and Partlcipatioa.

ENFORCEMENT

See Chapter il Illicit Discharges, Section C~ Eal’orgement Procedure.

COORDINATION ~ STATE GENERAL L’N3NSTRUCTION ACTIVITIES
STORM WATER PERMIT

Compliance with the GCASP requirements is the responsibility of the
developer/contractor, and enforcement is the responsibility of the SWRCB or
Regional Board staff.

1. MEMORANDUM OF UNDERSTANDING

An agreement between the Regional Board and Co-Permittees may be used
to enhance compliance of construction site BMPs. The need for such
agreement will be evaluated. If found to be desirable, an agreement will be
developed by June 1996.

2. REPOirI~

The local enforcement agency of the State Comtruction Stornnvater Permit,
which is the Regional Board. should forward all information, including Notices
of Intent filed and any inspections and enforcement actions taken, to the
Permittees so that this information can be available to local tmmicipai
construction site inspectors to alert them to any specific concerns on the job

& OTHER ISSUlkq

"l’ne Regional Board should explore ftmdin8 to be channelled to the
Permittees so the Co-Permittee can be more actively involved with the State
on the Permit.
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v. PUBLIC AGENCY ACTIVITIES

All municipalities perform functions that have an impact on stormwater quality. These
include, among other things, vehicle maintenance., landscape maintenance, weed control.
water body maintenance including swimming pool maintenance, etc. Other activities such
as construction and maintenance of streets and roads, and construction and maintenance of
the flood control system also could directly or indirectly cause adverse impact on the quality
of stormwater/urban runoff. Since municipalities must address all significant t, ourc~ of
pollutants, all of these activities must be examined and mitigation measures be incorporated
into the routines. As part of the requirements of the current Permit, many of the Permittees
have already begun implementation of measures to address the above activities. An
examination of these existing measures will be done on a watershed wide basis to establish
the most effective approach to address these activities. Such approaches ghall be developed
and begin implementation by September 1996.

A. SEWAGE SYSTEM~

~, uv©mow~ n’om t~e tewers to tl~ storm dram system should be implcme~zted
to protect stormwater quality. These procedures could include, but ~e not limited
to, quick Field respome to ovetQowz, fogow-up testing, and �ompl~z! Ewesfigation.

..When .~’~_ ge spills do o~m’, they must be �o,,ta~ed and collected for pro~
~lispos~. Individual permittees may need to modif7 the~’ s~vZge overQow respome

~©©zu~ sampung, smo~¢/aye zestu~, and TV inspection, if appropriate, to be zbi¢
to properly izwestigate an), suspact comte~ons or cx~,s connection, to the ztorm

fxoLOSmAngel.es County has a number of programs alined at preventln~entenng the storm dr~ s~tem. These include the follo~--" zewZge ~pillz

Sewage Ove~ow Response. Procedures Revision/Root Control Review. Thiz
involves izz~tovemen! of procedures for contaim~tent and dmup of spilled

¯ Reline Sewer Lines. Two locations will undergo relin~ of existi~ sewer
Lines to prevent inEltraxion and exElu’atio~.

Sewer PipeEne Recomtruction. lZ7 miles of cement pipelines will be
analyzed and replaced or rehabilitated within 5 years.
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V
¯ Sealing of Manhole Covers. This program h~s sealed tnanhole covers and bar    ---

holes subjec~ to flooding.

¯ Expansion of Emergency Call List. Beeper numbers of all supervison,
tmperintendents and stand-by crews were added to emergency call fist.

Los A~ngeles City’s Limitation of Sewage Infiltration into Storm Eh’aln System traces
~ewnge infiltration into the storm dram system using a variety of technklu~,.

CORPORATION YARDS

Corporation yards include any area or facility that is used for vehicle malmenan~
or washing, other maintenance, chemical storage, paint facilities, and supportiv~
activities for field crews. Permittees will need to incorporate pollutant control
measures at these facilities and develop ¯ plan for each facility outlining the
measures to be implemented. Since these are industrial type activities, the corporate
yards would need to implement measures as described in the lndustrial/comme.tdal

1, S’IDitM WATF.~ POIA, UTION PREVENTION PLANS (S~

Though not required, permillees may ele~ to use some form of SWPPP as ¯
vehlde for compliance. Any BI~ to be implemented must be patl o/¯comprehensive plan designed tO address the various pollutant sources at ead~          ~.~

corporate yard. To achieve this goal, the municipalities ~houJd first identify
the potential pollution sources and who is responsible for knplementing the
storm water management measures. Based on the facifity type, management           ~m~
practicos and schedule of implemenutfion will be developed. BMPs that can
be used to improve the quafity of runoff include, but are not limited to,
housekeeping practices, material stornge control, vehicle leak and spiH control,
and illngal dumping control

Los Angeles County has incorporated the following measures intended to
control pollutants from entering the storm drain at County-owned a/sports.

¯ Airport Runoff Smsctural Controls. A number of structural controls
including fuel pumps located under ¯ roof, storm water divert/on
system with darifiers, concrete beams for secondary containment of
waste oil, o// and water separato~ at floor drains, retention ponds,
infiltration basins and sand filters have been implemented at County

¯ Airport Cleaning and Maintenance. A number of non-structural
controls including washing of akcraft in designated areas with oll and

V-2
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water se.t~u’ator, aircraft maintenance performed indoors and waste oil
recycling have been implemented at County niq~ort~

¯ Airport Materials Handling and Storage Controls. Measures to
prevent spills of polluting materials have been in effect at County’

¯ State Approved NPDES Industrial Activity Permit. Thit program
requires all airports to ensure compliance w~th State Water Resources
Control Board.

oU’rDOOR LOADING/UNLOADING OF MATERIALS

Municipal employees who handle potentiaIl~ harnfful materials should be
Ira/ned in good housekeeping practices to prevent or reduce the di.~harge of
pollutant~ to storm water from outdoor loading/unloading of materialt.
Materials spilled, leaked or lost during loading/unloading may collect in the.
~oil or on other surfaces and be carried away by runoff or when the area it

Extent of exposure of material to rainfall. 2) preventing stonnwater run-on.
3) checking equipment regularly for lea~.~, and 4) containing spills durin~
transfer operations.

M~TERI~ STOI~GE CONTROL

A program should be developed to prevent or reduce the dir~arge of
pollutanu to storm water from outdoor container storage
measures such as installing ra~feguards against accidental releases, seconda~
containment, conducting regular inspections, and training employees in
standard operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation. F..mployees should be
ironed in emergency spill cleanup procedur~

To fimit the possibility of storm water pollution, containers used to sto~
dangerous waste or other fiquids should be kept inside the building unless this
is impractical due to site constr~ts. Storage of reactive, ignitible, or
flammable liquids must comply with the fire and California OSHA codes.
Practices such as placing containers in a designated area should be employ~
to enhance such requiremen~

Three pre-fabricated storage buildings have been installed at the Lo~ Angeles
Aqueduct Filtration Pla~ to isolate hazardous materials.
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VEHICLE AND EQUIPMENT WASHING AND MAIN’rF_~ANCI~

Washing vehicles and equipment outdoors or in areas where wash water flows
onto the ground can pollute storm water. For municipalities that wash
vehicles or pieces of equipment on-site, it should be performed in ¯
designated area equipped with an oil/water separator.

Vehicle or equipment maintenance is ¯ potentially significant source of storm
water pollution. Parts are cleaned with solvents. Many of these cleaners are
harmful and must be disposed of as a hazardous waste. Appropriate BMP~
are waste reduction, use of alternate products, recycling, and spill leak clean
up control.

Every 90 days, Caltrans will pump out it~ clarifien. In the City of Arcadia fire
hydrant use it restricted and downstream catch basi~ are cleaned of any
debm prior to t~ting of fire hydran~ The City of l.,m Angeles hal ¯
program to enmre that it~ facilities have adequate spill prevention,
containment and emergency response pmcedm’et.

& WAST£ HANDLING AND DISPOSAl,

Proper w~te management it po~ible by tracking waste generation,
and dispoud; reducing waste generation and disposal through source
reduction; and preventing run-on and runoff from waste management arem.

The City of Angele  it conducting ¯ study of four  treet maintenance
yard& including an ~phalt p~ plant for potential sourc~
stormwater pollution.

C~tram l.~tlfing Underground Storage Ttnk~ Hve Year plan will include tire
investigation" leak detection of tank& removal, remediafion and itutallation
of fuel canopies over fuel idanth.

PARKS AND RF.CRF, ATION

Park Deparunents manage landscaping and swimming pooh. Both of these ¯ctivitie~
involve the use of chemic¯h, waste management, and non-storm water discharge~.
In addition maintenance of swimming pools requires the periodic discharge of large
quantities of swimming pool water.
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V
-̄ Use/xppUcatiom mu~gemem

Municipal facilities should develop controls on the application of L
pes~ic~�les, herbicides, and feniJizers. Control may include:

¯ List of approved pesticides and selected use;~ ¯ Produc~ and application information for user~;
~ ¯ Equipment use and maintenance procedures; and
! ¯ Record keeping. [

~.mployee~ ~n be educated about environmenmaly ~emitive tl~ernative /--
produc~s by using information developed by various public a~encie~
and other environmental organizatiom.

b. Stors~

Improper ~orage of fertilizer~ and pesticides can lead to potential
groundwater, soil, and ~tormwater contamination. To prevent m’
reduce their impact on stormwater pollution, material stor~e areat
must be designed and maintained to reduce capture to ~torm watt.
The fommowi~ aMl~ ~ help to .~hieve tl~ t~ml:                      ~     "

¯ Sto~e materiah inside or under cover on paved ~urfacm,

¯ Minimize uorage and handlin8 of hazardota materia&

2. FACILITY MANAGEMENT                                 ~

Warm Wmmms

Wash watch cannot be discharged into the storm drains unueated.
The storage area should be slightly sloped forwash water collection.
If the water is not discharged to the sanitary or process waste sewer,           ~
or to ¯ dead-end sump, the outlet ~mld be equipped with an
oil/water separator or other treatment systeam.

Ltndscape maintenance involves the use of pesticides and fertilizen.
Proper use of these materiah will reduce the risk of loss to storm
water. Whenever pos.~ble, leave or plant native vegetation to reduce

!
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water, fertilizer, and pesticide needs. Integrated pest management
should be employed where appropriate. The Park Departments should
aho establish a schedule for irrigation and t~ertilization~ The chemicah
will be ca~ed from the site by the next storm if they are applied
during the wet season. Overwateri~g leads to discharge of water that
may have become contaminated with nutrients and pesticides.

Storm water ~om parking lots may contain undesirable �oncentratiom
of oil, grease, suspended particulates, and metals as well as the
petroleum byproducu of engine combustion. Possible maintenance
BM~ include periodic sweeping and cleaning catch basim.

�. Swlaualal Pool Waters

The drainage of swimming pool water must insure that chlorine
residual is below allowable water quality limits. The potentia/for
recycle/reuse for irrigation of lawns sad landscapes may be
investigated. Swimming pool filter backwash water~ should not be

! discharged to the storm drain, but should be allowed to sett/¢ and then
~ disposed to the sanitary sewer. Other possible alternative measurm

!~
would be to use the backwash for irr~,tion or dispo~ on ¯ dirt area.

D. STORM DIUJN SYS’IEM OPERATION AND MANAGEMENT

The maintenance and operation of the storm drain system has an impac~ on storm
water qua]ity and must be ad~ Material dogging storm draJm cannot be
discharged into draim. It must be disposed of properly.

L INLET MAINTENANC~

Regular maintenance of public and private catch basins and inlet5 is necegmy
to ensure their proper function. Mxintenance will remove pollutants, reduce
high pollutant concentrations during the first flush of storms, prevent dogging
of the downstream conveyance system, and restore the catch basin’s functional
capacity. Keys to eH~ catch basin cleaning include the following:

¯ All basim should be cleaned annually prior to the onset of the rainy

¯ Clean catch basins in known problem are~ more frequently to remove
sediment~ and debris accumulated during the dry weather months;

¯ Keep records of the number of catch balm cleaned; and
¯ Track the amount of waste collected.

R0060717



V
~ All jurisdictions within the Los Angeles River watershed clean their catch

0
basins at least annually. Two exceptions are CaJtrans whose catch basins are
generally cleaned every two years and the City of Bell Gardens which will
initiate a catch Basin cleaning program shortly. C.aitrans will develop a

Lpriority list of drains and pump houses requiring cleaning.

2. DRAIN MMNTENANCI~

, Open channel storm drains should be cleaned at least annually prior to the

!
rainy season. Problem areas should be cleaned more frequendy as needed.

~ Channels should also be monitored during the rainy season for any debris
~ buildup and cleaned where needed.

I Underpass pumps in the City of El Monte are cleaned quarterly and/or
5[ before the rainy ~eason. Maintenance of drainage culverts is also performed

once a year.

3. WASTI~ M&NAGF.,MF.,NT

Excessive waste buildup will decrease the capacity of the channel, it l~
therefore crucial to reduce pollutant levels in storm water by regularly
removing illegaily-dumped items and rnateriai from storm drainnge clmnnel~
and creeks. A program should be developed to identify problem arem o~
ille.gnl dumping so regular inspection and clean up can maintain the channel’s
opumum capacity and prevent the discharge of �ontamimn~

The City of Arcadia requires �ontracton and utility companies to me
construction methods in roadway~ to minimize the amount of pollutann
entering storm draim,

4. NEW SYb’IT.M D~.SIGN8

Current design standards for the construction of new storm drain systems will
be evaluated in fight of currently available pollutant control measures. Design
standards may be modified to incorporate measures deemed appropriate for
local conditions.

The City of Lo~ Angeles has formed an Inter-Jurisdictional Storm Water Re-
Use Task Force to implement diversion, capturing and possibly re-using high
quality storm water run-off. The City is also reviewing standards and
considering modifications for flood control projects by incorporating storm
water pollution reduction components.
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& RETRO.FIT OPPORTUNmEs

The majority of the existing storm drain systems are in highly urbanized areas
providing little opponunin! for cost effective retro-fitting. However, currently
ava~lahle pollutant control measures will be reviewed for their effectiveness
and possible use. This may include pilot studies to evaluate the performance
of n~nagement practices under local conditions.

STREETS ~ ROADS

Construction, operation, and maintenance of roads has zn impact on storm water
quality and will be addressed in the management plmt.

I,

Stree~ sweeping can collect refuse on streel surfaces Io p~n! il from
entering the storm drain system through ~c.h basins.

In order to effectively imp’. - :rat the sweeping program, the permittem
should keep accurate oper~uon logs to track the program. Asem
generating excessive refuse should be swept more frequently.
Sweeping frequency may a/so be increased before the rainy season to
reduce the amount of refuse entering the storm drain system. Parkin~
on sweeping days should be regulated to facilitate the operation.

Twenty-four jurisdictions perform weekly street sweeping, while five
jurisdictions perform this service twice weekly and four twice monthly.
Caltrans sweeps its roadways on a regular schedule determined by
observable debris. The City of Los Angeles’s posted streets are swept
weekly and others monthly.

Vehldes transporting waste should have spill prevention equipment
that can prevent spills during transport. The refuse collected will be
u-,msponed to the appropriate disposal facilities.

F..ighteen of the jurisdictions in this watershed empty their roadside
trash receptacles weekly. Three agencies collec~ rubbish twice a week,
another three agencies empty on an as needed basis and three others
do not provide any trash receptacles. Four jurisdictiorm provide
collections three times a week while the �ities of El Monte and
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Huntington Park provide thi~ service on a da~lv basis. In Bell
Gardens this program is being planned and in the ~ity of Pasadena the
emp~ng of trash receptacles occurs 3 to 5 times a week.

STREET/PAVEMENT WASHING

Wash waters from street/pavement washing may be contaminated and must
be managed as non-storm water discharges.

MAINTENANCi[

a.    Saw-cut Slurry Mmtagemeat ud Paving

Existing saw-cut ~manasement and paving practices conducted by the
permittees will    evaluated and appropriate control measure~
developed. Possible control measures to be considered that wouid
help reduce the impacts to storm water.

¯ Avoid paving during wet weather;
¯ Regularly repair potholes and worn pavemem to redum

sediment loading;
Store materiah away from drainage courses to prevent pollution
of storm water run-on; and

¯ Follow the storm water permitting requirements for industrial
activities when mixing concrete with an on-site plant,

The City of Arcadia require, contractors and utility �ompanie~
construction methods in roadways to minimize the amount of
poLlutan~ entering storm drains,

Good housekeeping practices will be implemented to insure proper
management of any waste products that may be generated during
maimenance act/v/fie& For example, to prevent concrete waste from
entering the storm drain system, washout of concrete trucks should be
conducted off-site or on-site in designated area. Excess concrete
should not be dumped on site. Employees and subcontractors should
be trained in proper concrete waste management.
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V
steps will help reduce storm water pollution from"~

O
The following
concrete waste~:

¯ Store dry and wet materials under cover, away from drainage             L
areas;

¯ Avoid mixing excess amounts of fresh concrete or cement on-
site;~ ¯ Do not wash out concrete trucks into storm drains, open

~ ditches, streets, or streams;
i ¯ Do not allow excess concrete to be dumped on-site, except in
t designated areas;
~ ¯ Avoid paving during wet weather,

¯ Regularlyrepair potholes and worn pavement to reduce
sediment loading; and

¯ Cover catch basins and manholes when applying seal coat, tack
coat. dun3, ~ fog ~ e~

Employ¯e/subcontractor tra~in8 to insure implementation of good
housekeepin8 measures should be based on four objectives:

¯ Promote ¯ dear identification and understanding of the
problem, indudin8 activities with the potential to pollute storm,~.

¯ Identify solutions (BMPs selection); ¯
¯ Promote employee/subcontractor ownership of the problena r~

and the solutions; and ~j¯ Integrate employee/subcontractor feedback into trainin~ am/
BMP implementation.

Park Golf Course to remove oils and oil-based cleaning agenu,, as well nas organic material fl’om surface water that drains into the storm drain
system. U

e. Medla~/Laadscaped itight-ef-W~

Overwatering of landscaping produces runoff. A properly dined
irrigation schedule should be set up to minimize overwaterin8.
Drip irrigation system should be used when feasible in new
installations.
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V
~ u. Fertl~Lters/Pesticmes

0
The handling, storage, and usage of fertilizers/pesticides art
addressed in Chapter V, Scion C-I. L
CaJtrans has an existing Right-of-Way Maintenance program
and Maintenance Vegetation Control Program which provide
benefits for motorists’ safety and erosion control

F. FLOOD CONTROL

Common municipal practices, such as construction and operation and maintenance 1
of the flood control system, may have a potentially adverse impact on storm water

5
quality. Consequently, these practices shall be coordinated to the extent of
preventing pollutants from impacting the water quality.

1. COORDINATION wrrH NLrW PROJE~rS

Current design standards for the construction of new storm drain systems will
be evaluated in light of currently available pollutant control measures. Desiglt
standazds may be modified to incorporate measures deemed appropriate for
local conditions. During construction, all appropriate BMPs will be utilized
to control pollutants during the construction of the facility.

COORDINATION OF MAIN’lXNANCI~ ACTIVlTI~

Current maintenance activities with regards to desiiting/sediment removal,
vegetation management, and waste management .,hall be reviewed to insure
that appropriate management measures are developed to comply with the
storm water resulations.

Los Angeles County performs open channel inspectiom/sump impections and
cleaning to reduce the amount of debris entering the ocean.o
appropriate management measures could be incorporated. However, primary
consideration will need to be given to the flood control function of the facility
to protect health and safety.

V-II                                                       =
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RETROFIT OPPORTU~TrIES

The majority of the existing storm drain systems are in highly urbanized areas
providing little opportunity for cost effective retro-fitting. However. currently
available pollutant control measures will be reviewed for their effectiveness
and possible use. This may include pilot studies to evaluate the performance
of management prances under local conditions.

The City of Los Angeles is reviewing standards and considering modificatiom
for flood control projects to incorporate storm water pollution redu~on

~ componentt.

~ G. PUBLIC FACILITIES

Stormwater runoff and non-storm water discharges from other public facilities m~t
aho be addressed, including chemical use by these facilifiet, p~re
blasting/cleaning sidewalla and other sutfit~e~.

L PARKING

Stormwater from parking Iot~ may contain undesirable concentraflom of oil,
grease, suspended particulates, and metals. Some control measure~ such
periodic ~weeping and cleaning catch basin~ should be implemented. The
need for more advanced structural control~ would be evaluated through the
pollutant u~trce identification program. Pilot studies would be conducted on
candidate structural controls to evaluate their effectiveness prior to large scale
implementation.

Golf ~ require the use of large amount of water, ferfilizer~ and
pesticides. Field personnel should be trained on the proper handfing, storage,
and usage of these chemicah (Refer to Chapter V, Section C-1 for detail).
To prevent excess irrigation water from entering the storm drain system,
proper numagement of watering u~hedule~ should be required.

3. S~.IOOI~

The maintenance of playgrounds and athletic fields at schools require
fertilizers and pesticides. Their safe storage and use affect not only the
stormwater quaJity but also the health of the students and the sta~
Therefore BMPs under Chapter V, Section C-l-b should be implemented.
Each municipality should develop a program to encourage these schools to
use environmentally sensitive products for fertilizers, pesticides, detergent&
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and other chemicals. The schools should have proper material handlin~
storage, and disposal procedures for chemicals used in school laboratories.

4. HOSPITALS

Each hospital should have BMPs to control the handling and storage of
medically related hazardous materials. All materials should be inventoried
regularly, with record keeping protocols on supply and consumption. All
personnel should be trained on the proper procedures on handling these
materials, as well as emergency response. Each hospital should rr~ntgin
of supervisors to be contacted if accident does occur. Dispmal of these
materials should be contracted out to commercial specialists.

s. P~OU~S/L~NDSC.~PF.S

& OTHER BUILDINGS/PLAZAS

Refer to Seetioa C-2 Pm~ ud Re~mtlom. Fmdllty
C~mpter, for inform~ou.

PONDS, FOUNTAINS, AND OTHER PUBLIC WATER

Maintenance practices used on public water bodies, including w~t¢ mmsemcnt and
non-stormwater discharges, must be addressed in the plan.

L ALGAE CONll~OL

The us~ of h~rbicid~s or other cl~micals
should be carefully controlled and monitored to insure strict adherence
m manufacturers’ suidelines for use. Wa~r sampling may be
~ ~o insure eff~,~ve �onu~

2. CHLORINE MANAGEMENT

The use of chlorine for disinfection should be controlled. High dosa~ of
chlorine may be harmful to the aquatic habitats. Dechlorinatlon of pools and
other water bodies would be required prior to draining.
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Each murdcipality should develop BMPs to prevent and control trash, debris, .~.
and other pollutants from entering water bodies. These measures could
include routine trash collection along and on water bodies, public outreach to
educate the public about the impacts of illegal dumping, and increase
enforcement for violations.

1
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V/. RESIDENTIAL

INTRODUCTION

Residential ac’dvities including private vehicle washing and maintenance; use of chettticah
such as pesticides, herbicides, and paints; private swimming pool maintenance; and other
household and landscape maintenance can contribute to storm water pollution These are
all examples of non-point source pollution, a sign~cant impact on water quality. Measures
that can be taken to improve the quality of the runoff from residential area all require
active public participation. Feasible BMPs to mitigate the stormwater pollution problem
should include practicing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water conservation. Development
of the residential stormwater program will be completed by December, 1995.

In addition to the specific progranu and plans outlined in this report, several watershed ~
Permittees have targeted activities occurring in and around the home that tend to contribute
to degradation of storm water runoff quality. A practice that carries on-the-ground
pollutant~ directly to storm drains is misuse of exterior water, namely the overwatering of
landu:aping, the hosing of driveways/sidewalk~ and the wa.~ng of cars in driveways--all of
which allow water to run down the street into the nearest ~torm drain.

This situation can be addressed in two ways: 1) either reduce/prevent pollutants from being
placed in areas where they may be can-ied by water into the streets or 2) minimize the
amount of water allowed to flow on impervious surgaces that are connected to the street

private properties onto the street system. Most �o-permittees within this watershed
implement water conservation progrmns. Some water districts, such as Signal Hill and
Paramount, have a rate structure that penalizes excessive water usage. Public outreach is ¯
component of all program& many of which carry fines for water wasting practices. Several
juri~ctions encourase water efficient landscape. Pasadena provides ¯ water usage

progrtm.
While some ordinances were established specifically to conserve water during periods of
drought, several jurisdictions are keeping such controls in place at all times as measures to
control pollution runoff.
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A. HOUSEKEEPING PRACTIC~

This BMP involves the development of a program to promote effident and safe
housekeeping practices (storage, use, and cleanup) when ha.ndllng materiah which
may pollute stormwater/urban runoff. This could include, but ~re not limited to,
fertiti2ers, pesticides, cleaning solutions, paint product~ automotive products, and
swim~ng pool chemicals.

A public education program will be developed to provide information on stonnwater
pollution and the beneficial effects of proper disposal on water quality;, reading
product labels; safe storage, handling, and disposal of hazardous products; list of
local agencies; and emergency phone numbers. The above information can be
disseminated through brochures or booldets made available at places such as public
information fairs, municipal offices, and household hazardous waste collection events
and faculties. City newsletter to residents is another mea~s to irfl’onn the public,
especially for those who do not participate or visit any offices or events.

F2CVlRONMF..NTM.Ly SF..NsrrivE ,t.LTERNATIVI~ PitODUCI~

cQ m �onjuncuon w~m tsousexeepmg pracuces. Alternatives exist for most
p .induct classes including fertilizers, pesticides, cleaning solutions. ~d automotive tad
paint products. The key to success witl be to promote ¯ willingness to try alternatives

¯ sue to modity old hsbits.

General information will be developed and made evailabte to the public on such
alternatives. The emphasis may be placed on the need to preserve the natural
environment of the receiving waters (ocean, bay, stream, wetland, etc.) with the use
of a~ternative producu because of their less toxic nature and proper disposal

V£HICLE LEAK AND SPILL ~’ONTitOL

u uom vcmcae ~eaxs aria spills oy reaucina the chtnc~ for ~itst
~ of spilh, �o-~smmg and clca~ng up spills, a~l properly disposi~ of spill

Vehicles will lea~ a~d sp’d] fluids. The key to successful pollution manageme~ is to
reduce the frequency and soveri~y of leaks and spills; and when the), do occur,
preven~ or reduce the environmemal impacts. Through education, the public should
be encouraged ~o regularly inspect and maintain their vehicles. Ouidellnes should
be developed to inform the public on spill con’,ainmen~ and cleanup procedures such
as baying absorbent material on band and disposing the material properly.
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~ D. WATER CONSERVATION

Water is a scarce resource, especially so in Southern California. Wasteful use of
water could channel pollutants into the receiving waters. Practices such as hosing the
driveway and overwatering the landscape contribute not only to stonnwater pollution,
but also to the depletion of our natural resource. In order to prevent stormwater
pollution, the public has to be educated on the mechanics of our storm dra~n system -
discharges into the system will flow untreated into the receiving water. They have
to know that the lawn clippings they wash down the road will end up in the ocean.
Public awareness of the function of the storm drain system, of the importance of
environmental health, and of our necessity to slow down the depletion of water
resources will go a long way in reducing the pollution of stormwater/urban runoff.

Ordinances could be use to endow the related officials with legal authority to enforce
water conservation. An ordinance prohibiting the wasting of water is one way o~
enforcement.
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VII. PUBLIC INFORMATION AND PARTICIPATION

It is necessary to involve the public in the stormwater program for it to be effective. The
outreach program should be focused on the specific needs of the individual cities. Due to
the inter-relationship among the stormwater is,sues, the public information and participation
program should be recognized as a whole, rather than a number of separate outreach
programs. All public awareness efforts should cla~fy to the public that they are the ultimate
beneficiaries of a successful stormwater management program.

within the watershed acknowledge the value of public outreach. EffortsMostCo-PerTnittees
have been made or are planned by many �o-permittees to supply the public with information
on a full range of storm water quality activities with the intention of achieving a high level
of public cooperation and participation. Many jurisdictions are in the early phases of
NPDES program implementation and are just now beginning to budget for and develop
outreach prograna.

A. GENERAL OUTItF, ACll

The targeted audiences of a general outreach will include municipal employee~ ~
�onstru~on contracto~ businesses in the area, and the general public. They should
be made aware of their responsibility for both the problems and the solutions to
stormwater pollution, in order to effec~vely communicate the stormwater pollutioa
abatement message throughout the watershed: written, audio, and visual materials
should be utilized. The actual level, priority, and schedule of public informatio~
activities must be based on the �ommunity’s needs and resources to msximize
program effectivene.~ A watershed-wide concept will be developed by December
1995.

Most of the Phase [] Co-Permittee~ are in the program development stages. Five
co-permittees do not have and have not indicated plans for any type of public
outreach involving printed or broadcast media (most are Phase [] Co-Pennittees and
will likely be expanding their programs); Caltrans reaches the general motoring
public, however, by posting State highways and freeways with "No Littering" signs.
Temple City suggested that the Federal Government provide local public outreach.

Genera/ outreach to targeted groups is an objective of some Co-Permittees -
especia/ly Los Angeles City who has a student/teacher school education program (K-
6 "Magical City Forest’) and a maifing program directed at private industrie~ likely
to be required to obtain a General Industrial Storm Water Permit.
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Co-Permittees should produce ¯ variety of written materia/s to inform the
residents within the watershed. Materia!s can include, but are not limited to,
the following: flye~ brochures, door-hange~ newspaper articles, mail-huerts,
ba~ers, and po~ters. When necessary, these materials should be tra~dated
into ¯ variety of foreign languages to reach minority residents in the

Print media outreach programs have been used extensively by Los Angeles
City and County and several other Co-Permittees. City newsletters marled to
all residents have often included articles on various storm water program&
Utility bill inserts are ~so used extensively to promote pubfic awareness.

AUDIO MATERIAL

n~y materia~ to convey informationS/milady,Co-Permittees utili~ audio
regarding stormwater management. Examples of audio materials inclu&
radio advertisements/public ten, ice announcements and informational
gassettes. Los Angeles County us~ radio broadcast to conduct out~.~tch.

VISUAL MA’IT.RIAL

Catch basin stenciling program is an excellent means of educating the public
on the mechanics of the storm drain system. The intent of the program is to
enhance public awareness of the impact of stormwater pollution on receiving
waters and to discourage improper waste disposal practices. Another effecti~
medium for �ommunicating the import=nce of stormwater management is
through teievision. Possible measures include producing ¯ pubfic tervice
announcement, cable access programs, and/or an informational video.

The most universal of general outreach programs, catch basin stenciling, is
receiving general cooperation throughout most of the watershed. Extemive
stencifing has already been done by several jurisdictions; most of the
remaining jurisdictions have plans to complete the stenciling program.
Volunteers ha.re been or will be used by many jurisdictions. Of the thirty-five
Co-Permittees in this watershed, eight are not fully participating in the
program at this time. Pasadena is stenciling selected manhole covers, rather
than catch basins, in a pilot project because the City does not want to mark
their sidewalks. Program suggestions from the permittces include the use M
bilingual text and curb face stencils.

Billboard and bus stop shelter advertising is used by both Los Angeles City
and County. Los Angel~s City and County have refrigerator magnets and
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door hangers to promote their programs. The C’ity also has ¯ poster and
street banners to promote storm water runoff quaJity. The County will soon
have ¯ program mascot, Oilily Willy, to be used at public events.

The City of Los Angeles has prepared a public sendce announcement which
has been shown on cable access cha~nels. Los Angeles County also uses
telev~ion outreach. Other jurisdic~ons using broadcast media-generally
public service cable "IV-include l./idden Hills, La Canada-Ffintridge,
Monrovi~ Pasadena, San Fern¯halo, San Gabriel, Signal Hill, South F.I Monte
and South Gate.

4. DISTRIBUTION PLAN

General outreach efforts must be conducted throughout the entire watershed.
Materials should be available at all public counters and distributed st public
events such as environmental fairs and contests. A �~ty newsletter is another
effective method of �onveying the poi,ution abatement message.

FOCUSED OUTIKFACH

Efforts should be male to target special groups. Focus could be on specific
pollutants, practices and/or activities, or businesse~ A water¯hod-wide concept will
be developed by June 1996.

For ¯ partio.d~ watershed, there my be priority pollutants which are of more
�oncern than others. The reduction of these pollutants may be addressed in
¯ more focused public education and outreach program. Any of the methods
used in the general outreach program may be utilized in a pollutant
outreach program.

2. PRACTICE/ACTIVITY SPECIFIC

Everyone who lives or works in a particular watershed must realize that their
actions have ¯ direct affect on the quality of stormwater. These special
groups must be made aware that their current practices/activities may be
contributing to stormwater pollution. Practice/activity specific outrea~
programs should be developed and implemented throughout the watershed.
The use of written, audio, or visual materiah should convey three prima~
messages: (1) what activities can cause stormwater pollution, (2) how Best
Management Practices are used to prevent pollution, and (3) how one can
report occurrences of stormwater polluting activities.
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Practice/activity specific outreach should promote, publicize, and facilitate
public reporting of illegal dumping, illicit discharges, or water quality impacts
associated with discharges from municipal separate storm sewers. An
effective program should include the establishment, operation, and promotion
of a reporting hotline. T’umely reporting by the public of improper disposal
and illicit discharges are critical in controlling such sources of stormwater
pollution. Increase in public involvement may be achieved by sending a
follow.up letter to callers or providing callers with some type of reward.
Educational efforts throughout the watershed should inform the public about
the existence of the Los Angeles County-wide hotline and any other local
hotlines; provide them with information regarding what to look for, sad
guidelines/procedures on how to report incidenm

Another critical component of practice/activity outreach is the development
of a program to facilitate the proper management and disposal of used oii and
toxic materials, An effective program could include, but is not limited to, the
operation of recycling facilities and the conduction of household hazardous.
waste round-ups. The program could also include information about
alternatives to toxic materials. Educational efforts throughout the watershed
should provide the public with detailed inIormation regarding the Los Angeles
Countywide Household Hazardous Waste Round-ups and m~y other local

Co.Perminees take pan in pubfic information and participation programs
specifically aimed at preventing improper di~posai of hazardous household
products and encouraging actions that keep general wastes out of the storm
drain system - such as recycling programs, public trash reeeptacles and the
cleaning of sidewalks, alleys and vacant lots. lllegai dumping and disc, harg~

also specifically targeted.

These activities are encouraged through general outreach programs (diso.assed
above) that promote such programs as toll-free phone hotlines for reporting
illegal polluting activities, topic-specific brochures, speakers bureaus and
special recycling facifities (used motor oil, hazardous products, etc.). Every
�o-permittee within this watershed either promotes or is planning to promote
the County’s illegal dumping hotline; some also have their own hotlinos.
Focused outreach to promote recycling programs is also conducted by nearly
every jurisdiction.

Both the City and County of Los Angeles have outreach programs focusing
on their airport operations; the County will have handouts for tenants and
users of County airports explaining the problems and prevention of non-point
source pollution.
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V
BUSINESS SPECIFIC

Due to the fact that some business operations have a higher potential of
discharging pollutants into the storm drain system, a more focused public "r
education and outreach program should be developed for them. Employees Lof these businesses should be educated on the issue of nonpoint source
pollution and the effectiveness of Best Management Practices in reducing
pollution. Besides written, audio, or visual materials that focus on specific
businesses and their practices, mass mailings or a.,’ticles in a trade/industry
magazines are other possible means of focused outreach,

1The City of Los Angeles has initiated a three phase program intended to
increase the awareness of those involved in the �onstruction industry regarding
storm water pollution abatement activities, Videos and printed materials will            ~,~
be distributed,

EDUCATION PROGRAMS

Increasing awareness is the major goal of the Public Information and
Program. An ideal means of accomplishing this task is through educational
programs, Programs should be developed for a variety of audiences, including public
employees and school children. Educational programs can also be an important pm’t
of a general or focused outreach. A watershed-wide concept will be developed by

1, PUBLIC

]t is important to educate all of the public employees zbout the stormwzter
program so that they do not continue with any practices that ate counter
productive. Furthermore, they can participate in the implementation ~
enforcement of the program. Ideas and suggestions of employees can be used
to modify the progz~’n for improved effectiveness. The outreach must involve
employees on many different levels . fz-om program managers to field
personneL Educational programs for pubfic employees may include, but axe
not limited to, articles in City newsletters, training classes, checkfists for 6e]d
personnel and interdepazlznental forum or committee. Any of the materia~
utifized in an outreach program - written, audio, or visual maxerials - may be
used in a public employee educational program.

More formal training/education is also conducted by CaJtram and the City
and County of Los Angeles. Calttam personnel is educated on highway
maintenance - specifically on such subjects as Hazardous Substance Spill
Awareness and Pesticide Safety and Vegetation Management. City god
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¯
County personnel meet regularly to discuss development of and evaluate
storm water quality practices.

K-I~

School children can play an important role in a public information and
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the members in their family. School programs must
include information on the storm drain system, stormwater quality awareness,
and may also include, but are not limited to, illegal dumping awarene~
source minimization, and pollution prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of
n K-12 educational program.

i programs include San Fernando’s pollutionof diversifiedoutreach
reduction poster contest for children. The following are examples of other
educational programs implemented by the cities. The City of Los Angeles has
¯ school education pilot program, "The Magical City Forest’, for grades K-6.
El Monte has ¯ school education program presented by the Fire Department.
Pasadena, South El Monte, Signal Hill and Los Angeles County also offer

, school presentations - particularly to promote recycling. Long Beat& l~

1

"~) developing, Public Education Resource Portfolio.

3. OTIW, It

Educational programs can also be developed for professionals and teclmiciam
who are not pubfi¢ employees. Agencies should include public outreach
material for business license renewal or outreach effort through professional

Monrovia has ¯ program to distn’bute BMP information to landscape
contractors with their annual bnsine~ license renewal.

D. RESIDENTS PARTICIPATION

The rex/dents of the watershed should not only be made aware of the stormwater
program, they should be encouraged to panic/pate in its implementation. Specific
outreach progr&ms should be developed to allow the pubfic to participate and to
inform them of available means for providing ideas and comments regarding the
stormwater program. A watershed-wide concept will be developed by June 1996.

VII.6                                            f    ""
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V
1. VOLUNTEER MONITORING ~

0

Volunteer monitoring is the result of increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal L,practices. Such involvement, which is similar to the Neighborhood Watch
Program on crime, usually has good results,

2. COOPERATIVE OUTREACH

In order to promote public participation, cooperative outreach programs             "~
should be d~veloped. These cooperative programs should help to create an
awareness and an identification with the watershed. The cstch basin

’~ stenciling and other signing programs are excellent examples of’ this type of
¯ cooperative effort. One possibility for cooperative outreach is an "Adopt-A-"
i program. Residents can "adopt" a highway, storm drain, catch basin, stream,
! etc. Other cooperative outreach efforts include events such as "Stormws1~

Poliution Awareness Week." The purpose of any of these activities is to
inform and involve the local r~.sidents in regstds to the sto~
mms~gzmcnt progrmn.

Severs/watershed ju~lict~om have enfisted the assistan~ of such groups m
tl~ Boy Scouts, students and neighborhood volunteers in the catch basin
stenciling program. Caltrans’ Adopt-A-Highway program relies on voluntmy

i private participation to help with clean-up activities. Long Beach has an
"Adopt-A-Gutter" program. Hotline progrsms also cn/ist the assistance of

Public comments/complaints are important to tl~ success of a stormwst~
program. A hodme is an excellent mechanism for zllowing ~ public to
provide information. In Section B, "Focused Outreach - Practice/Activity’, the
various aspect of outreach effort is dimmed.

E. ~ EVALOATION

Permitters should de.lop a process to evaluate the effectiveness of their programs.

¢ffe.~iven~. Results should gauge the community’s level of awareness. Surv~ and
focus groups can also be used to provide insight into the program’s direction and
formulaxion of at’.~xir=ble goals. A wat©rshcd-wid¢ concept will be &velop~ by Jun~
1996.

VII4
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The City of Los Angeles has ¢onduaed a pre-survey to determine the general level
0of public awareness about storm water pollution. They plan to conduct a post survey

in 1995 to gauge the progress made in their public education program..Many
watershed co-permittces are in the early phases of implementation; there have been             L
no other reports of formal programs to assess program effectiveness, although staff
discussions and management reviews have resulted in program development and
modifications.
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VIII. PROGRAM EVALUATION

The effectiveness of the storm water programs developed under the Municipal Storm Water
Management Plan (hereinafter called the Plan) must be assessed on a regular and consistent
basis. The Plan for this evaluation must include a schedule for evaluation, a methodolog~
for the ev~luation, a discussion of who wifi carry out the ev~luation, and what wi!I be
evaluated. In addition, there must be a mechanism to follow up on the information
generated by the evaluadom The Plan should be adjusted based on the program evaluation.

A. PERFORbD, NCE STANDARDS

The Permittees will develop standards to judge the effectiveness of the activities and
control measures proposed under each chapter of the Plan. The standards will ~erve
as minimum performance levels to evaluate the implementation of control measures.
The subsequently developed performance evaluation procedures/methodologies will
be the tool to determine if a particular BMP has an impact on stormwater quality.
In developing these procedures, we resolve to ensure that each BMP is implemented
to the maximum extent practicable. The targeted completion of this pha~ will be
December 1996.

DEVELOPMENT OF

General performance standards for evaluating the effectiveness of the Be~
.M..a~g..e.ment l’ra~ces (BMPs)
m me rlan. The Watershed Management Committee will be responsible for
developing and adopting these evaluation criterion. The Management
Conunittee may elec~ to establish subcommittees to develop performance
standards for specific program areas. The area-wide Executive Advisory
Committee will then review and endorse the standards. Standard recording
format and implementation .schedule will be developed for each BMP by the
Management Committee for use by all Permittees. The Permittees will be
required to document BMP implementation using the standard format
according to an established schedule. The utifization of quantitative
approaches in measuring effectiveness will be used whenever po~’ble.
Methods that would yield comparable results for year to year evaluation will
be
ACTIVITY/SOURCE/ACTION AREA SPECIFIC

Program effectivene~s wi/l be performed based on the information generated
by the performance evaluation procedures. Using street sweeping as an
example, the Plan wi/l propose a method of determining if street sweeping ha~
an impact on water quality. This could inc/ude determining what kind of
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pollutants are removed by the sweeping, measuring the size of the pollutants
and the amount removed. Methodologies would be developed for each BMP.
which will assure that each control measure or action is implemented to the
znax~um extent practicable. For street sweeping; th~ may include the
frequency of sweeping now, the method of sweeping, the equipment reed, how
the equipment is cleaned and maintained, and the method of disposal for the
materia/collected. A schedule and format of evaluation ~hall be developed
for all the BlvHh.

The California Regional Water Ouality Control Board, Lo~ Angeles (Regional
Board) has recommended 13 Baseline BMP~ to be developed and/or
implemented by all Permittees by the end of the current NPDES Permit.
Existing Permit Task 5.2.~ requires an evaluation of the need for additional
BMPt, source control, and/or structural control measures.

BMI~ have only been implemented for a short time period by Phase I
Pha~e !1 cities. Phase HI, which contaim 30 new cities, ha~ not y~t
implemented any BMP~. Therefore there is tittle or no data available to
adequately a~e~ effectivene~ in fieu of recommending any changez or
additiom to BMP~ currently being implemented or proposed by the
Permhtees, a uniform data collection methodology will be establL~ed for
of the 13 basefine BMPs. ~ methodology would be u~d by all Permittem
to compile data on their BMP implementation to allow for ¯ unffmm
Countywide evaluation of BMP effectivene~. Priority will be given to tl~
development of ¯ uniform data collection methodology to document th~
sucee~ or effectivene~ of the~ 13 BM~. Upon reorganization of
NPDES Permit Program. as described in Chapter I, ~ will be the ~
~d by the Water~hed Management Committee. The Uniform data
coilextion methodology will be developed by January L~, 1995 for the Santa
Monica Bay water~hed and by July 1995 for all other water~hod~ with
subsequent implementation by all Permittees in each water, bed.

An annual report for each watershed will be submitted to the Regional Board not
more than 45 day~ after the end of each permit year. Each annual report
include ¯ summary on the programs implemented during the previous year and plan
activities that will be implemented during the current year. Any revisions to the Pktn
would be addressed in the report.

1. FORMATISTRU~

In order to insure utfiform annual reporting by all watersheds, the Executive
Advisory Committee will develop a uniform annual report outline for use by
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each watershed. Each Watershed Management Committee will develop a
standard format to be used by all the permittees in its watershed in reporting
the progress and the status of all stormwater programs implemented in its
jurisdiction. The Principal Permittee will utilize this information to develop
the annual report for the watershed. Upon approval by the Management
Committee, the annual report will be provided to the Executive Advisor/
Committee which will compile the annual reports from all water~heds for
submittal to the Regional Board.

Under Chapter vm, Section A, the permittees will have developed
performance standards for each BMP. These performxnce standards ~ be
used to assess the effectiveness of the BMPs. By the end of each permit yem’,
the findings of the previous program year will be evaluated and used to
suggest changes that are appropriate for implementation during the next year.
Focus should also be given to the use of empirical studies, in ¯ control ~etting,
to more fu/ly assess the effectiveness of BMPt,

The annual report will include a matrix illustrating the level~ of
implement*t/on for all permittees. Tables will be developed for each BMP
listing all the participating Co-Permitters, describing the status of
implementation by each Co-Perminee of the BMP, and documenting any
modifications of the BMP from the standard program. The effectiveness of

developed under Chapter VIi/, Section A. For effectiveness measure.s, the
findings should be presented graphically for ~ of comparbon with the
e~tablished levei~ of effort. Fiscal budget for all the BMPs implemented
should also be prepared, grouped by program~. An analysis and evaluation
of the results of the past year’s monitoring program data ~ a/so be included

thereport. Any revisions to the Plan should be addressed here, with all the
elements affected discussed in their entirety. All relevant information, such
as water samples atmlyses and evaluation, should be included in the

SEMI.ANNUAL REPORTS

A semi-annual progress report Hill update the Regional Board on Permit compliance
activities six months into each permit year. The semi-unnual report Hill be provided
to the Regional Board within 30 days after the end of the six-month period.
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L PURIN3SE

The semi-annual report will serve as ¯ status report o~ the progress of the
implementation of the Plan.

2. FORMAT/STRU~rURE

la order to i~ure uniform semi-annual reporting by
Permhtees w/l! u~e the standard format deve!oped for the
reporting the progre~ and
jurisdictions. Tbe Principal Permhtee wi~ ut~.e th~ information to develop
the semi-annual repon for the water~ed for submit~ to the Regio~ Board.

The ~em~-an~u~ report ~ include a matrix iihstr~ting the leve~ of
imp!eme,~tation for ~! permiuee~. Tab!es will be developed for each BMP
listing the participating Co-Peru~ttees, de.,~ibing the status of in~len~ntttion
by each Co-Permittee of the BMP, and documenting any medifications of tha
BMP from the standard program. The Perr~ttces will describe the problems
encountered during implementation and disctas th~ modifigafiom to tl~
program in order to solve these problems.

~Intorde.r.to fac~li_tat¢ the prepazltion of semJ-annus! end annual reports, standardcroat torrents tot use by all Perm~ttees will be developed. The internal reporting
procedures wig be completed for all Plan chapter elements by Degember 1996.

The Watershed Management Committee will be re.s~nsibl¢ for developing
standard forms for use by each Pcrmittee. Standard forms will be developed
for each BMP to monitor its progre..~ Some Permitte~ may have to
customize the standard forms in order to reflect their programs’ additional
feature.s. The forms ~ �olle.ct
preparation of the annual and semi-annual reports. In d~veloping the
standard report forms, information that is quantifiable and spexific for each
program area and/or BMP will be collected.

2. PROCEDURES

Co-Permittees will submit all the BMP report forms to the Principal Permittee
at the end of the six-month period and the permit year, respectively.
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TI~ Regional Bo~d do~ not ~--~d to ~ all of the e..~.r~¢ou~ i~formation,
but the records will be retained by the Principal Permittee for 2 years. Each
Permittee will keep a permanent copy of its reporting forms in case they tre
needed.
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IX. MONITORING

The Monitoring Program is a critical element in the 5tormwater Management Plan. It will T"
provide important data for use in characterizing existing stormwater/urban runoff quality,
guiding future development, and modifications to the Plan and also to ~ its
effectiveness. ,A watershed wide monitoring program shall be developed by December 1996.

A. SYb~TEM CHARAC’gERIZATION

The existing Permit subdivided the County into six drainage I~ins with information
to be collected to characterize each of the basins.

I. WATERSHF..D

E~ch drainage basin has been subdivided into numerous drain~e ~reas, I~sed
on an evaluation of the existing drainage system and surface flow patterns.
For each drainage area, the following information has been compiled: size;
breakdown of existing land use; impendousness; description of toils; location
of waste disposal facilities; and the location, type, and number of industtiea
by Standard Industrial Classification (SIC) Code. This lnforn~tion has been
submitted to the California Regional Water Quality Control Board, 1.~
Angeles Region, for Phases i and !!. Plmse !11 watershed ctutracterization l~
in progress and will be completed by the end of December 1994. Due to the
volume of the watershed characterization dam, this information has not been
included herein, but is available for review at either the Regional Board or
the Los Angeles County Department of Public Works,

This information will provide a basis for developing other monitoring program
elements such as pollutant loading estimates from major land uses and
watershecL,~: pollutant source identification, and identification of ille&ai
discharges/illicit disposal practice.

STORM DRAIN SYE’I’EM

in subdividing e~ch basin into drainage areas, the drainage area tn’buuu7 to
all major outfails has been identified. Within each drainage area, the L-tributary storm drain system is being identified and mappecL Key information
such as the size of the storm drain facilities, locations of manholes and inlets,
and storm drain connections is being compiled. This information will be vital
in conducting storm drain inspections to identify and eliminate illegal
discharges.
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VRECEIVING WATERS ~-~

Due to the extent of urbanization in Los Angeles Count7 over the past
decades, most of the streams designated as receiving waters in the
Los Angeles basin have been replaced with man-made storm drainage systems
to provide flood protection to the urbanized areas. These streams have been
mapped as part of the storm drain system mapping done under .4,.2. ¯hove.
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Works (Department) has been
performing surface water quality monitoring on ¯ voluntary basis since the l~te
1960s. Samples have been collected and analyzed from various receiving
water streams and channels throughout the County to collect general
information as to the quality of the surface runoff" within our storm drain            ~"

The program in existence at the time the current Permit w~s issued w~s
established in the mid 1980s. Twenty-eight sites ~re sampled monthly for dry
weather flows. Twenty-one of the 28 sites ¯re sampled for storm flows up to
five times per year. The collected s~mples are mmlyted for general mtnerllk
pH, total dissolved solids, specific: conduct~nc~ biochemic~l oxygen demmM,
b~’ter~ heav~ metals, Pesdddes, l~Bs, total organic ¢~bon, vohi~e or~
compounds, Ind total Pelxoi¢l~l hydroc&rbol~

The sample collection It these sites will continue while the new Nltiona] ~ ....~.
Pollutant Discharge Elimination System (NPDES) Permit monitoriag st¯dora
are established. Once all NPDES Permit monitodag st¯dora ~re operational,
sampling ¯t Ibese 28 ~i|e~ will he discontinued. U

in order to provide ~n inidal assessment of the wmer quality in the ma~or
strean~ ¯nd channels in the County, ¯n ¯nalysis has been performed on the
data collected through the existing surface water monitoring prog~’ma. The
mudysis has been done on ¯ Countywide baals Ind ~ by major drainage
basin. The report can be found in Volume 8.

To better ~ the receiving water impacts of stormwater the Department
will be developing a program to further study stormwater impact~ on ~elected
receiving waters, including conducting toxicity stu~es. Initial effom will focul
on the Santa Monica Bay Water~hed. A Request for Proposal for the
development of such a program will be ¯dverdzed by ,lamuu~ 15, 1995.

The water quality data collected by the new NPDES Monitoring Prognun
provide more detailed data to hetter ~ in upcoming yean the quality o~
our receiving waters. Ten monitoring stations have been pro~ aloi)g ti~
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major streams in the County. A description of these rite locations can be
found in the monitoring work plans for Phases I. lL and IlL previously
submitted to the Regional Board, see Volume 8,

4, LAND USE

As described under Section A.I. above, the existing land use categories within
each drainage area have been identified. This information has been used to
select drainage areas comprised of a single homogeneous land ttte for land
use specific monitoring. A total of 14 land use monitoring sites are being
established in the County. Five sites are being installed in the Santa Moalca
Bay Watershed with the remain~g nine to be selected from within the Los
Angeles, San Gabriel, and Santa Clara River Watersheds. For a description
of the sites, please see Volume & These sites will provide valuable
information as to the types and leveb of pollutants found in runoff from
various land uses. This information can then be used to refine the
Stormwater Management Plan to develop specific management measut~ to
target identified problena.

SOURCE IDENTIFICATION

Identifying the sources of stornnvater pollutants from both specific land use, and
specific activities will provide the information needed to identify problem areas and
aglow specific management measures to be developed to addr~ the~ probleml.

L SPECWlC LAND

A~ de~n’bed in Section A.4. above, major land me da~dfiemiom will be
~bject to individual monitoring to determine the typ~ and
pollutants presto.

Z SPECIFIC ACTIVITIES

a. A pollutant source identification program will be designed to identify
significant pollutant sources (i.e., parking lots, industrial activities, etc.),
with the hope that remedial action can be undertaken to reduce any
significant impacts so identified. It will focus on monitoring yew small
areas (i.e., less than five acres) where a specific and/or intenelated set
of pollutant generating activities are omm-ing. Its objective is to
provide data for selecting BMPs for specific activities rather than
characterizing discharges for long-term pollutant loading estimates,

Identification of pollutant sources can he done using a numbe~ of
methods. Potential sources of storm water pollutants can be identified
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V
by records of chemical use and/or storage, by studies of specific~-- ~
activities which lead to the deposition of pollutants throughout the
watershed, and by. field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land ~"
use information or by ma~ loading estimates.

By mid January 1995, the County. will begin targeted monitoring of ¯
municipal corporation yard in the Santa Monica Bay watershed. A full
program for pollutant sources identification will be developed by
December 1996.

b. A storm drain inspection program has also been developed and is
being implemented. The first phase of the inspection program will
target the open channel storm drains to identify illegal discharges.

The open channel inspections will aho be used to screen outfalh from
underground storm drains for the presence of dry weather flows. Thi~.
information will be used in the next phase of the storm drain.
inspection program to prioritize the underground storm drain ~
for further field screening and inspection of problem areas.

CONTROL MEASURE ~

It is unlikely that the effectiveness of the various �ontrol measures implemented by
the storm water management plan can be determined solely through the data
produced by monitoring the quality of storm drain flows, because it is difficult to
obtain statistically significant comparisons of watershed-wide control measure
performance with such data. For this reason the effectiveness of control measure,

Two general types of methods are available for assessment of control measure
effectiveness: direct water quality (conventional) monitoring and indirect (non-
conventional) monitoring. Direct water quality monitoring can be used to determine
pollutant reduction by a specific facility or device. This technique is commonly used
for structural or treatment controls, such as detention basins and constructed
wetlands, where there is an accessible inflow and outflow. Inflow and outflow results
are compared to determine pollutant removal and effectivenem.

Direct water quafity monitoring of site runoff before and after implementation ~
non-structural control measures is also pos~’ble. However, it is difficult to
demonstrate effectiveness at a statistically significant level because of the high degree
of variability in stormwater pollutant concentration and mass loading data. The
water quality improvement due to non-structural control measures is generally
expected to he less dramatic than that achieved through structural controls. A larger
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number of samples is therefore required to produce a statistically significant result.
This is especially difficult in relation to the monitoring of the pre-control measure
condition. Collection of adequate baseline information is necessary prior to tl~
implementation of management practices. Direct monitoring of the effectiveness of
non-structural controls is feasible .typically ordy under experimentally controlled
conditions (e.g., selection of small, well-def’med watershed: control of management
practice implementation; effective siting and timing of monitoring activities),
including a sufficient number of samples to achieve statistical

Indirect monitoring currently is the prin’mry method of choice of assessment of
management plan effe~veness. A number of indirect monitoring techniques arc
available for assessment of management plan effectiveness.

Verilication of program implementation is an indirect monitoring method that can
be used to determine how a management plan is being implemented. Aaother
indirect monitoring method, pollutant removal iaventories, can be used to assess tim
amouats of pollutants that have been prevented from entering thz municipal storm

The 13 Baseline BMPs recommended for implementation by the Regional Board plus
other BMPs proposed by the various Co-Permiitecs are in general all non-structural
control measures. In the short-term, a uniform data collection methodology will
developed for use by all Permittees to compile information on the
implementation of the 13 Baseline BMPs. This will ~llow for a unit’orm
wide oraluation of BMP effectiveness. For the Santa Monlca Bay watershed, tl~

~ uniform data collection methodology will be developed and begin implementation
January 15, 1995. For the other watersheds, implementation would bngia Jul~
199~.

For the long-term, as the various chapters of tl~ Plan ar~ more fully devclopod,
possibilities for the use of direct water quality monitoring for control me.asum
asses,sment will be evaluated as opportunities arise.

D. POI, I,UTANT LOADIN¢;

One of the obje~.-tives of the monitoring program is to estimate the mmual pollumat
ioadings f~m each watershed. Knowing the types and quantifies of pollutants
discharged into r~iving waters are important in assessing the impacts of stormwater
and, in turn selecting appropriate control measures to address problem areas.

The 24 permanent monitoring stations that are being established Permit-wide wil!
utilized to estimate pollutant loads from each watershed and also from various land
uses. For a description of the methodology to be used to estimate pollutant ioadin~
please se¢ Volume 8. For the Santa Monica Bay Watershed, tim pollutant loading
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operational by January. 15, 1995. Actual pollutant ioadLngsmod~lwill tested
will be calcul~’,ted subsequent to storm events occurring for which water quality dam
has been obtained. For the other watersheds, a schedule for pollutant load
modelling will be provided by January 15, 1995.

To more closely model pollutant Ioadings and evaluate control measure impacts, a
more detailed .dynamic modelling will be undertaken on a smaller, r~presentativ~
sub-waters~ed. The EPA-SWMM model has been selected for use in our dynamic
modelling efforts. For the Santa Monica Bay Watershed. the Kenter Canyon Drain
sub-watershed has been selected for this modelEng efforts. This sub-watershed is
typical of the urbanized areas in the Santa Monica Bay Watershed. It is compris~l
of multiple land uses, has well-defined boundaries, and has no upstream flow
regulation. We are reviewing and identifying the existing drainage system, defining
current and future land uses, and conducting field cheeks. The model will be tested
and operational by January 15. 1995. with actual modelling results to be available
later when local water quality data from our monitoring stations becomes available.
Based on the results of the dynamic modelling of the Kenter Canyon sub-watershed,
other sub-watersheds may be selected from the other major watersheds in the

COMPONI~NTS OF A MONITORING PRO{~i~M PlAN

The components of the monitoring program plan such as monitoring site locations,
d~y/storm sampling frequency and methodology, constituents to be sampled, field and
laboratmy procedures, OA/QC, etc.. can be found in Volume E. which has
previously provided m the gegiom~ Board.

The Monitoring Program elements described in Volume 8 will be revised to address
theMonitoringProgramneedsdescribedin SectionA - D above as agreed to in the
lener from the County m the Regional Board da~ed September 22, 1994.

As the various chapters of the Pin are more fully developed, the Monitoring
Program will be revised to address any additional monitoring needs that may result.

For water quality data collected at the 24 monitoring stations, ple~e see Volume 8
for data storage and reporting methods.

For each Section A - E of the Monitoring Program described above, an annual report
will be prepared detaifing the data collected, with an evaluation and interpretation
the data including water quality impacts.
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SAN GABRIEL RNER
STORMWATER MANAGEMENT PLAN

INTRODUL’TION

On June 18, 1990, the National Pollutant Discharge Elim~ation System (NPDES) Permit -
Order #90-079, NPDES #CA0061654-C16948 was issued to the County of Los Angeles and
17 cities tributan/ to Santa Monlca Bay. During the subsequent years, two newly
incorporated cities within the Santa Monica Bay watershed, Caltrans, and the County of
Ventura also became Co-Permittees. This Permit outlined a three year program which
required each Permittee to: characterize drainage areas; develop and schedule the
implementation of Best Management Practices to enhance the quality of stormwater/urban
nmoff within its jurisdictional boundaries and in storm drains it owns and operates. On
July 1, 1992, 36 additional cities were initiated into the Permi! and began their three-year
program. By July 1, 1993, the remaining 30 cities in Los Angeles County within the
drainage basin were initiated into their three-year program. The cities were grouped
according to their starting dates and referred to as Phases 1, i~ and H! respectively (See
Table A). In general, the boundaries of each Phase did not encompass whole watertheds
but portions of various watenheds (See Figure 1).

The Permit has a five-year duration and although Phase [] cities have only completed year
one of their three-year program, the Permit requires the submittal of a Report of Waste
Discharge (ROWD) which serves as an application for a subse.quent NPDES Permit to
rep!ace NPDES Permit ~CA0061654, which will expire on June 18, 1995. Therefore, the
County of Los Angeles, the County of Ventura, Caltran& and the 85 cities are now parties
to the subsequent NPDES Permit application utilizing the Municipal Stormwater
Management Plan (herein after called the Plan) concept.

"l’ne Plan is based on the Stormwater Management Plan Components developed by the
California Regional Water Ouality Control Board, Los Angeles Region (Regional Board),
and is proposed on behalf of the County of Los Angeles and the other panicipatin~
agencies, see Table B. This Plan describes the stormwater management activities to he
undertaken during the next single, five year NPDES Municipal Stormwater PermiL l~e
Plan involves the subdivision of the area of the County under a single, new Permit, into
six watersheds, each with its own stormwater management plan. For these watersheds and
the agencies in each of these watersheds, see Table B and Figure 2.

As required by the current Permit, all Permittees have proposed BMPs for their
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board. These BMPs have already addressed many of the program areas discussed under
the stormw ter management plan. As required by the current Permit and continuing on
under the new Permit, the Permittees will continue to implement these BMPs. This
stormwater management plan will involve reorg~ni~ng the individual city-based BMP
programs into a single stormwater plan for each watershed. The timeline shown in this
document reflects the time needed for the transition from individual city-based programs
to the preparation of a mutually agreed upon and collectively developed watershed plan by



all parties of the new Permit for each of the watershed ~reas. The first step in beginning
this process will be the reorganization of the current three-phase program into a new
watershed based program. A reorga_,xization of the Phases into watersheds which are based
on hydrologic characteristics will allow for the cons/stem development and implementation
of programs among Permittees, referencing land use and drainage infrastructure within their
respective watersheds. Consistency of programs throughout the watershed will be beneficial
in terms of targeting specific pollutant problems and areas.

This specific plan will address the stormwater management issues for the San Gabriel River
watershed, which include the following cities and

Artesla A~uIa Baldwin Park
BeHflo~r B~

Diamond Bar Down~ Dur~
Glendora Hawaiian Gsrdeu8 Indust~7
h~adal~ La Habra Het~ht~ I~ Miradl

Loq B~ch Los Amgeles Cosml~ Nm~alk

Sum F~ Sprimgs Wslxs~ W~ Covlxa
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~anta Monica Bay Los Anoeles River San Gal:~iel River

Malibu Creek and Other Rural Alharttb~ Artesia

Agoura Hi~ Bell Baldwin Park

M~libu Comrr~r~ ~

ver~u~ Ceur~ ~ ~

Palos Vetl:les Estat~ Montebelo Lakewood

Re~:~ Be~ ~ L=~ CO~W
P, oll~g H~ Pasadenl NorwCk
Rolling Hills ~ Ro~m~ad Pomor~

~an Marino Santa Fe Spring~
Dominauez ~I ,Sierra Madre Walnu~
Los Anaeles Harbor Drainaae ,Signal Hill West ~

Sou~ B Monll ~
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V
A. PROGRAM STRUC’IXJRE

The County of Los Angeles is designated as the Principal Permittee. The other Lagencies are designated as Co-Permittees. The following are conditions that
estabtish the respotuibilitie~ of all Permittee~.

L RESPONSIBILITIES OF PRINCIPAL PERMrlTE~

Anticipated duties of the Principal Permittee include:

¯ Being the �oordinatort of permit activities and chairing the area-wide
F..xec~tfive AdvisoD/ C..on~nxittee grid the Watershed Management

¯ Pl"ovidin~ the resources necessary for development of the stormwater
management plans;

¯ Providing technical and administrative ~upport for both tl~ K~uttv~
Advisory and Manqemem Committees;

~)
* Implementing the monhorin~ prop’am; 8rid

¯ ProvidinS the resourc~ mmn,u~ for developing annual reports

¯ Complying with aft the regxm~a’billties of ¯ Co-Pcrmitte~ as outlinzd ~m~

2. RESPONSIBILITIES OF ALL

Each Co-Pcrmittee is designated ¯ number of duties under the proposed
stormwater management plan:

¯ Pani�ipat~ in the developmem of the stormwater managemem plag

¯ Implement the stormwater management plan within their jurisdictional

¯ Provide information needed by the Principal Penn/nee on program
implementation for development of the annual reports.

The area under the Permit will be subdivided into the six watersheds m’butmy
to the following waterbodies: Santa Monica Bay, which is further divided into r~.~
a) Malibu Creek and Other Rural Areas, and b) Bafiona Creek and Other ..,a
Urban Areas; Los Angeles River; San Gabriel River;
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V
Domin~ue~ Channel/Los Angeles Harbor Drainage; and the Sama Clara.~ ~
River (See Figure 2). Managing these ~tersheds is a task that will require
a collective and cooperative effort on the pan of all governmen~ entities
named in the Permit that are within each watershed.

L
The management structure of the Plan consists of an area-wide Executive
Advisory Committee, Watershed Management Committees, and
Subcommittees. This particular structure is intended to provide a suitable
program for the unique characteris~cs of each watershed and shall be
developed by April ~995.

"~/
The Co-Permittees tributary to the San Gabriel River watershed shall adopt
this watershed stormwater management program structure ~s a guide to allow            ~’
for an area-wide uniformity of ¢ompli~mce of the Permit.

~.XECIY’HVE ADVISORY COMM~

The area-wide Executive Advisory Committee shall consist of the County of
Los Angeles, as Chair, and two representative Co-Pcrmittees from each of tim
six watersheds. This Committee assumes no responsibifity for the adequacy
or inadequacy of m~y individual city’s program and should not be viewed m
the responsible agency in this sense. The Committee’s ~ role is to
facifitat¢ programs within each watershed and to enhance consistency among~..
all of the programs. Addi~onal responsibilities of the committee ar~: ~- ~

s.    Making recommendatiom on re’ca-wide ~ues to each of tim
Watershed Management Committ~s;                                 ~

b. Reviewing the stormwater m~uagement plans as developed by each            ~,~
Watershed Management Committee and provide dire.ction and
guidance on the plans for consideration by the Watershed Management

d. Preparing and forwarding unified submittals to the Regional Board H
upon receipt of information and materials submitted by the Watershed
Management Committee in compliance with Permit requirements;

e..    Scheduling and coordinating meetings and correspondence to allow fo~
communication between the Co-Pcrmittees and the Regional Board;

L Acting ~s liaison between all Pem~ttees and the Regional Board
Permit issues as weti ~s mediating conflict among the Permittees.
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4. WATERSHED MANAGEMXNT

A management committee within the watershed will be comprised of the
County of Los Angeles, as Chair, and one representative from each of the Co-
Permit~ees in the watershed. The �ommitt©e shall be responsible for,

a. EstabLishing goals and objectives for the watershed;

b. Preparing the stormwater management Plan for the watershed (’1"his
includes the development of all chapter components of the Plan);

e. Assessing tlm efi’e~veness of the plan and making appropriate

d. Preparing the semi.annual progress reports and annual Permit reports
on Permit activities within the watershed for submittal to the Regional
Bo~d (For the annual Permit report. ¯ draft will be circulated to each
Co-Permittee and the Executive Advisory Committee for its review and
comment. Fins/copies of reports shah be forwarded to the Executive
Advisory Committee through which ¯ compilation from all six

Enhancing the implementation of the storm water/management plan
within the San Gabriel River watershed.

S.

Management Committee and/or the Executive Advisory Committee.
Subcommittees would be focused on specific program areas and can provide
more specific oversight on the development, implementation, and evaluation
of sedcc’~ program areas.
on a routine basis.

B. IN~ONAL ARRANGEMF.NTS

Management of the stormwater program requires the �oiled’rive efforts and the
cooperation of all Permitters. No Pennittee has the abi/ity and the iegzl authority
to assume the responsibility of all activities of this Permit. Therefore. agreements
will need to be formally developed amongst the Permittees to insure proper
implementation of the Pemtit requ~re, m~ls.
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V
1. PROGRAM PARTICIPANT ARRANGEMENTS

As the Principle Pern~nee, the County of Los Angeles wi]i be designated as
the lead agency for coordination of Permit activities and therefore shall chair "r
the executive committee and the management committee meetings as they are Lscheduled. The lead agency is responsible for �oordination of the Permit but
is not responsible for the adequacy or inadequacy of any individual
Permittee’$ program. All other entities are Co-Permittees and will be
responsible for the Permit compliance of their own agency’s program. An
implementation agreement will be drafted forma~y detailing the
responsibilities of the Principal Pennittee and the Co-Permittee~ The
agreement would also addre.~ the funding of various water,bed-wide activifie~
such as plan development, annual evaluation and reporting, and monitoring. pnnm~

Execution of the agreement by all Permittees i~ targeted for December 1995.

~. AREA.WIDE INTElCAGF.,NCY

As the Plan for each water, bed is more fully developed, the Watershed
Management Committee will coordinate with special agen~ie~ and districts
that ~ regulate and/or perform activities addressed under different
elements of the Plan. ~ coordination will attempt to ¢mure that their
functiom and the Plan are compatible. A few of the~e mgencie~ include:

¯ Any overlap of waste regulations, Homehold hazardous waste
pr~ and or lndust~al inspections ~ be recognized and
addressed, by ~!1 entities that fall un~r this Permit, in referen~ to tl~

be coordinated with the Permitte~

~ ~$1~o~t~n/cong~tion Managens~t

¯ Local municipalities have limited authorit~y over motor vehicle u,~ge
and regional transportation planning. Where feasible, plan
development and implementation will be coordinated with local
transportation
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Stormwater Program activities ~ch as Plan development, annual reporting,
monitoring, and public education that are area wide in nature will have
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budgets developed indicating the total cost for these items and the portion to
be funded by each Purmittee.

ClTY-SPF.,ClFlC

In implementing the Plan, the Permittee~ may elect to jointly fund ¯ ~ingle
program for certain BMPs, such as Public Education, that are area-wide in
nature. Funding agreements including budgets and cost per ~gency would be
developed.

D. LEGAL AUTHORrrY

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire all needed legal authority. Each Purmittee,
being separate legal entities, ate to have adopted as required by the existing Perm[k
ordinances that will provide them with the adequate legal authority to develop,
administer, implement, and enforce storm water/urban runoff management
programs within their own jurisdiction. The ordinance must provide for its
enforcement and at a minimum specify that violators may be subject to penalties
including, but ate not limited to, fines and termination of the activity causing t~
violation. A plan for identifying any additional legal authorities needed by tlm
Purmittees will be included in the completed Plan for the San Gabriel River
watershed (Decem/~ ]~0). Upon completion of development of the Stormwa~.r
Management Plan, enforcing compLiance with the plan will be the re~potaibility of
the Regional Board.
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The elimination of illegal connections and illicit disposal (IC/ID) practices is an important
component for any program a~ming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC[ID programs, we can make logical decisions regarding application of best management
prances (BMPs) to minimize such incidents. These BMPs will vary due to the juri~ctional
differences which exist within each watershed. Each jurisdiction within the watershed will
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as a whole..

IC/ID practices are interminent discharges of pollutants into the storm drain system that
can degrade the quality of receiving waters. This can occur through catch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activities are done by
iadividuals who do not know that such practices are illegal and can adversely impact the
environment. Yet, others may be carrying out such practices with the full Imowledge that

A. ILLICIT CONNF, CTION~

In order to implement an illicit connection management program, jurisdictlom as ¯
whole will need to develop and implement the procedures for investigating each
tbe r res  storm drtin systems.

Detailed procedures to eliminate ilficit connections depends on the comple.xity of the
storm drain system. A consistent watershed wide concept will be developed to
investigate illicit connections to the storm drain system. Based on the results of field
screening activities, or other appropriate information which indicates an area
reasonable potential of containing illicit connections, detection and foUow up
procedures would be foUowed. Priority should be established to focus on major
problem areas and allow for ¯ cost-effective approach to el/mince illegal
connections. This concept will be developed by December 1996.

L SYS’I’gM SURVEY

A system survey is a necessary component of an illicit connection elimination
program. Although the basic concept is similas, the actual techniques and
methods which jurisdictions within the watershed use to conduct system
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In conducting system surveys, th~ intent is to avoid costly investigations within
areas not suspected of containing illicit connections. Field $~reening. map
research, and land use investigation activities ~II be done iaitiaHy to identify
potential problem areas. Public outreach efforts will be used to inform
citizens in the area about the problem. Enforcement action will be taken to
term~te such illegal connections. It should be noted that more detailed gaul
sophisticated techniques such as televised inspection and dye testing will only
be used in special situations as needed.

Presently. Los Angeles ~muty l~s begun a system survey. Maps detailing the
location of each storm dra~n, its manholes and catch basin connector pipes b
being prepased by the Los Angeles County to facilitate monitoring of illegal
connections and discharges. The location mgl source of discharge for
connections is being inventoried. A GIS system to allow management and
analysis of this data is also being developed. This information will be used
in the storm drain inspection program which is ongoing. The program is
targeting open channel storm drains. All open channels will be inspected fog
evidence of i/legal dLw, harges. The open channel inspections will aho be uted
to �oIJect information on dzy weather discharges from underground drains for

An ongoing system inspection program is planned by the City of hwindale to
begin in Fiscal Year 94-95. Building inspectors will be trained to identify

information which will be used as reference materials for the development of
¯ watershed wide p~

i
2. ONGOING SYSTEM IN~ONS

Ongoing system inspections for illidt connections will involve the techniques
identified in ~e.~:tion L above, along with some additional activities. In
smaller systems where the storm drain goes into several pumping stations, ¯
regular iuspection of the pumping stations for. among otl~r things, evidem:~
of igicit discloses will be sufficient.

In larger and more complex systems, ¯ program of field screening will be
used. Evidence of pollution will be categorized and prioritized. The storm
~ alignment tributary to the suspect illegal connection can then be funh~
investigated for illicit connections. If ¯ discharge can be traced to ¯ particular
facility, the facility w~l be investigated to identify where exactly the pollutanU
are coming from and efforts needed to stop the discharg~

Another means of detecting ilficit connections may be to rely on reports o~
illicit discharge from the public. This will utilize the County’s or another
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agency’s established "hodine" number that the public can call and report such
ob~.n-ation.s.

REPOWFING

A �omistent recording system will be established to track reports of illegal
connection~. This recording system will be used by the Permittees within the
watenbed.

ILLEGAL DUMPING

Due to the intermittent and unpredictable nature of illegal dumping, apprehendon
rate of violator~ could be quite low. The first �ourse of action
wide educational and reporting system along with prompt response procedure& This
will be accomplished by December 1996.

See Otapter VIi i~blk laformtion aad Partklimtloa of thh report for It
dettiled discussion of the outreach program.

Mea.SUl~ that my be used for this aspect of the program my include but not
limited to regular impectiom of vacant facilities, street/use inspection
programs to detect ilJegal di,u:harges and dumping into the street ty~tem, and
¯ public mmplaint and reporting t~stem.

Caltram has implemented ¯ ~etn ~ugveiilance wogram. The program it an
investigation, identification, and remediation program targeted at hazardom
waste and debris dumped on ~ land

&    SPILL RESi~NS~

The Health l-bm~ou~ l~teri~ Division (HHMD) of the Los Angeles
County Fire Deparunent is generally ~ prima~ spill responder. If the
material is found to be ha~ardo~ the cleanup and disposal of the material
will be done under the supet~don of HHMD. H the mater~ is
hazardous, the responsibility will ~ on local agencies to coordinate cleanup,
disposal and attempt to identify ~gl prosecute the violators. Cooperation
among all agencies w~l be needed to allow for prompt action and joint effort
to deter such violators. All age, ncies will hav~ local authority against such
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Spill response procedures have been established by Los Angeles County at
County-owned airports which require lessees to report the presence or release
of hazardous materials. The County has also evaluated the latest
developments regarding containment procedures and equipment and will
develop new reporting procedures. C.ity of Covina is planning to work to
improve interdepartmental communication and responsibilitles for responding
to hazardous materials incidents.

COMPlaINT RESPONSE

County and some local agencies have established a stormwater telephoneThe
"hotline" that can be utilized by all citizens. Public complaints are generated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative offices. Although
responses to these complaints will va.-y dependin~ on the nature of the
complaint, action shall be taken.

Los Angeles County has established ¯ complaint response procedure. The
County it trackin~ hotline complaints and has implemented a follow-up letter
for minor dumping violatiom.

COORDINATION OF ALTERNATIVE DISPOSAL

Alternative dispo~] is one way of reducing non-stormwater materials that
potentially fred their way_into the storm drain system Recycling programs ar~
one of the most effe~ve ways to reduce waste material. The recycling
program can either be at the curbside or through drop-off centers. Household
hazardous wastes can be dropped at mobile collection centers or at ~xed
Co-Permittees in the basin generally participate in the County’s Household
Hazardous Waste collection program. Effectiveness of those programs my
be enhanced by a public outreach program that will inform the public of the
locations and/or schedules for such events. Technical assistance or
information may also be provided to businesses that want to develop ¯
pollution preventio~ waste minimization or alternative disposal program.

Alternative disposal programs are popular and effective. All jurisdictions,
except for Cain-am who re.cycles its own used oil, anti-freeze, oil filters and
aluminum, panic/pate in the Countywide Hazardous Materials Round-ups and
most have programs to promote the events. Three cities have additional
hazardous materials collection programs. Recyc/ing programs are equally
prevalent. Seventeen cities have implemented curbside recycling progrmm.
Approximately another third of the cities in the watershed have some
recycling program such as drop-off centers, pick-up of seasonal materials, or
they plan to begin programs. Eight cities have begun green waste/composting
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programs. One city does not have a recycling program and it did not indicate
that one is planned. Curl>side recycling is not applicable to Caltram.
Experiences from these programs will provide reference to further refine the
practice.

REPORTING

Incidents involving a hazardous material entering the storm drain system are
to be reported by the responsible party, or, if not known, the responding
agency, to the California Regional Water Ouality Conn’ol Board, Los Angeles
Region (Regional Board). Complaints received through the County wide and
local city hotlines will be tracked and reported to the Regional Board.

ENFORC~..MENT PRO~’~DI.~,~

Enforcement actions against discharges are done through either state hazardous and
toxic materiah statutes or through municipal ordinances that are already in the codes
of the Permittees. industrial Waste Ordinances may be used in enforcement actions
against illicit connections. Furthermore, anti-littering, health codes, plumb.ing code,
and fire codes may be utilized for dumping or spill incidents. Enforcement actions
can be taken by d~ferent municipal agents, including but not limited to, Industrial
Waste Inspectors, Building or Plumbing Inspectors, Fire Department Inspectors, Park
Rangers, Street Use Inspectors, Health Inspextors, Police O~icen, Commtadty
Services Officers, Animal Control Officers, Code Enforcement Staff or Public Works             ""~
Inspectors. Some of these agents are empowered to either iss, ue dtatious, issue
notices of violations, issue cease and desist orders, or even make arrests depending
on the type of violation and the code provisions that they are enforcing. Some o/’
these agents are also empowered to enforce not only municipal ordinances but also
state laws. A review of the various enforcement tools used by the Pcrmittees will be            ~_.
performed. A recommendation will result on a �onsistent enforcement approach for
the watershed for consideration by all Permittees in their own enforcement
programs.A watershed wide enforcement approach for use by all Permittees will be
developed by D~:~mber ~996.

Improper dispo~ ordinances have been adopted by several of the cities in the
watershed. These ordinances occasionaEy include fines for non-complLance. Code
Enforcement personnel are the most likely to be given the authority to cite violators.
AddidonaJly, Fire Department, Health Department and ~ Control staff also
enforce improper disposal regulations. The City of Santa Fe Springs and Caltram
also post signs stating No Dumping and No Littering to deter littering.

11-5
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V
D. COORDINATION WITH STATE NON-STORM~VATER PERMITS ,~

In order to characterize the nature of the existing non-storm di.~arges in the
receiving waters within the watershed, a list of NPDES Permits issued by the
Regional Board will be obtained. This will help in determining unexpected ~e
during dry weather and to allow enforcement actions to focus on illegal dumpin8
activities.

There is also a need to coordinate with other environmental agencies to ensure that
requirements imposed by these agencies do not conflic~ with stormwater regulations.
Requirements of many agencies do complement stormwaler regulations. 1"nese
agencies, include but not limited to, Fish and Game, DTSC, USEPA, and the Coastal
Commission. Coordination with these agencies will help minimize overlapping           ~’
investigations and result in a more efficient use of resources. A watershed wide
concept will be developed by December 1996.

I, IDENTIFICATION OF PERMI$SIBLE/P£RMITrABLE DISCHARGES

A list of non-stormwater discharges that ~an be allowed to discharge into the
Wat©rs of the State will be established by the Regional Board.

APPROPRIATE bt4JqAGEMENT PRA~rIcF.~q

,~ information to be alto.dated among all ngen¢ies.

& itF.POitTING ~,~

Any conflict in requirements of other environmental programs/~encies must
be reported immediately to the Regional Board for rulin8 as to which one
should take precedence.
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A, IDEN’rlFI~ATION OF’ SOUI~C~S

As requb~ under the current Permit. the Permittees have produced a li~ting
industries by SIC category for each drainage area. Also a breakdown of major
us~ types was also l~rform~d for each drainage are, a.

A pollutam sour~ identification program will b~ designed ~o identify significan~
pollutam sources (i.�. pa~king lots, industrial activities, etc.), with th~ hop~ tim
r~mcdial action can I~ undertaken ~o re.du~ any significant impacls so idcntifie, d.
I~ will ~ocus on monitoring very small areas (i.�. less than fiv~ a~e.s) wher~ a Sl~cifl~
and/or interrelated s~t of polJu~an! generating activities arc ~ Its obje.~’dv¢
is ~o provide data for s~lecling BMPs for Sl~ciii¢ activities rather than ¢hara~¢rizi~
discharges for long-term pollutanl loading ¢stimat~

Identification of poIlulan~ sour~.s can be done using a number of m¢thods. Po~ntial
sources of s~orm wa~¢r pollu~ants can b~ identified by records of chemical us~ and/or
storage, by studies of specific activities which le~l ~o the deposition of poIlulanls
throughout the watershed, and by field inspection or monitoring. Watersheds which
may �ontain ~i6~-~ pollutant sources can b~ identified through land
information or by mass load ~sfimam.

By mid January 1995, the Counly w~l begin targe~e.d monitoring of a municipal
�orporation yard in ~h¢ Santa Monica Bay watershed. This will provide data on
industrial activities which can take place at such a facility such as vehid¢
maintenanc~ and r~pair, materials storage., equipment $1orage and repair. A mor~
�omprehensiv~ program to identify various poUumnt sources will b~ d~v¢lop~d by
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V
CATEGORICAL LIST                                                              ~.~

Sources identified as a categorical industry regulated by the U.S.
Environmental Prmection Agency (EPA) will be grouped into a categorical T
listing of ind~tries. The categorical list provides an organized overview of
the target facilities that, based on land use. operation, and act/v/tie, s, could
potentially contribute significan: amounts of pollutants into storm water
runoff. Some of the industrial categories regulated by the U.S. EPA include,
but not li~ted to:

¯ Aluminum Forming ¯ Metal Fin/shing
¯ Asbestos Manufacturing ¯ Metal Molding
¯ Battery Manufacturing & Casting _/~
¯ Canned & Presegved ¯ Oil &

Fruits & Vegctable~ ¯ Organic Chemicals
¯ Cement Pro~.~sing & Pla~tica &
¯ Copper Forming Synthetic fibers
¯ Electroplating ¯ paint Formulating
¯ Glass Manufacturing ¯ Pesticides
¯ Grain Mills ¯ Plastic Molding
¯ Machinery Manufa~u’i~ & Formi~

& Rcbuildi~ ¯ Rubber
¯ Soap & I~t~rg=m ¯ Sugas Procmi~

Manufactming * Te.xtil~ Mills

UIndustrial and commercial facilities identified as pollutant source~ shall be
ra~ked in order of priority for development of management measure.
Facififie~ co~idered to be high priority ate tho~e whose operafiom and
activitie~ are determined to potentially �ontribute the most significant
pollutant impa~ to .torm water ~

UPDATI~ PROC~DU’Rg

Each year the Co-Pcrmittee~ will evaluate the results of the monltoring          ~’~
program, the iIfidt discharge inv~tigation program, and other available
information, to identify fikely sources of specific pollutan~ The annual
report to the California Regional Water Quality Control Board, Los Ang¢I~
Region (Regional Board) wi/I recommend a strategy for pollutant source
identification during the following year, inc.luding specific sit~ and/or
activities to be monltor~d.
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Source control measures focus on sood housekeeping practices, pollution prevention
gild mlnimiT~tiOll, and education. They are aho less costly than treatment �ontroh.

Treatment �ontroh involve phDical treatment of the runoff, usually through
strucuwal meam. Aho treatment control will not remove all pollutants and their
removal efficiency h difficult to predict given the limited undentanding of the
relatlouship between facility design �~iter~ and performance.

The initial focus will be on the development of ~ouree mntrol me.urea. At
information h mllected under the pollutant touree identification program regarding
tpecifi¢ pollutant wurces, specific control measures, iaduding ztructurak will be
evaluated ~ to their effectiveness in addreuing these mur~t.

L POLLUTION PREVERI’ION

~ mlnlmi’~Jttion ~ education ale the ~rgt steps ill effective
control Other activities that con~bute to tour~e mntrol are:

¯ Site deign alternatives (i.e., roof over fueling statiom and
tlab, provide spill containment curb ground stored material, et~.)

A variety of treatment �ontrol measures have been utilized throughout the
muntry for gorm water quality. However, the effectivene.~ of these �ontroh
are highly dependent on local �ondition~ such ~ �limate, hydrology, milk
groundwater condition& and extent of urbanization.

Some of the more common treatment �ontroh am:

¯ Oil[water separators - Oil/water separators are designed to remove
one specific group of contaminants: petroleum compounds and grease.
However, separators will also remove floatable debris and settleable
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¯ In~ltrafion - A family of systems in which the majority of the runoff
from small storms is infiltrated into the ground rather than discharged
to ~ surface water body. Infiltration systems include: ponds, vaults.
trenches, dn~ welh, porous pavement, and concrete grids.

Wet ponds - A wet pond has ¯ permanent water pool to treat incoming
storlzl water.

¯ Constructed Wetlands . Constructed wetlands have a ~ignificant
percentage of the facility covered by wetland vegetation.

¯ Biotilters. Biofilters are of two types: swale and strip. A swale
vegetated channel that treats concentrated flow. A strip treats sheet
flow and is placed parallel to the contributing

¯ Extended Detention Basim . Extended detention basins are dry
between storms. During ¯ storm the basin fi/ls. A bottom outlet

storm water dowly to provide time for sediments to settle.

¯ Media Filtration. Media filtration consists of ¯ settling basin followed
by ¯ filter. The most common filter media is sand; some use
peat/sand mixture.

¯ Multiple Systems - Multiple systems are ¯ ~:ombinafion of two or mo~
of the preeeding mntrois in miet

dischargers shaft be set up area-wide by the Management Committee, to provide
general guidance in complying with the storm water program by March 1997. It shall
also serve as ¯ reminder of pollution prevention measures and keep facilities
informed of their obligations to the storm water pregrmn.

Subcommittees may be established to develop specific outreach materlah
industrial and commercial ~ategories and specific activities that are identified as high
priority.

For additional information on outreach, refer to Clmpter VI! Psbik iafermatloa aatl
ParUdlmtton.
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~ D. INSP~ON$

Most munlcipafities have existing programs such as industrial waste, fire, and health
in which industrial and commercial facilities are inspected on a regular basis. Each
Permiuee may elect to have inspections for the storm water program incorporated
into these existing inspection programs, or be done as a completely separate program,
depending on the needs of the Penniuce.

The purpose of these inspections is to ensure that facilities are in full �omplim~e
with the storm water re~la~ions and to ensure that control measures are being
implemented. The frequency of inspection of facilities will be prioritized based on
the operation and categorization of ~ facility.

Inspectors consisting of public personnel will be trained adequately to recognize and
handle problematic activi~es concerning storm water pollution that may be
or potential; and inspect for the deterioration of the storm drain system and
illegal/improper conne~oa~ Training pro~-ams will be developed through ~be
Watershed Mana~e.~-~ent Committee and poshly specific Permiuees for u.~ by all
Perminees.

Procedures for the identi~cafion, invests/on, enforcement, and prosecution to
full e.x~ent of ¯ jumdl~on’$ legal anthority wi~ be developed.

Lo~ Angeles County i.~,ues permi~ to sll ¢ommerdal and Industrial facilities ~h~ ....
generate indusu’ial w~tes. Included within ~ program are auto related bu.~,ines~            r’~

inspe~ed. In addition to those busine.,~e~ in the unincorporated are.~, the County
Dep~’unent of Publi�-Works also provides industria~ w~te impe.cfiom, undea
conu’a~ to approximately one ~ of the ci~es in the water~ed. Six ~ifies repo~
that ~.y have implemented ~ own i~pe~on pro~ram~ with ¯ broad ranse
coverage. One city has just begun it~ progr~a; another city does periodi� cbed~ for
compliance with waste dispo~ resulatio~ Inspe~ons, in ~o cities, are made/~
response to compl~n~; one city handles the program through it~ code enfo~
surf; and lwo more cities inspect on/y ~ulo re..lated busine.~ and res~aurams on ¯

Three additional �ities. Indusw!, Sama Fe Springs and Long Beach report thal they
have ex~ensive inspection progran~ Calu’ans inspe.~ions include d~ly examination
of auto related facifities, leak testing of gas s~ations once per year, quarterly pumpi~
of darifie~ and constant storm drain ~mrin~.
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Inspectors shall have ¯ uniform checklist ~o use as guidance and reference
throughout an inspection. It may also serve as a general guide for the public,
providing information about the requirements necessary to comply with the
storm water regulatiom.

S(21F.DUI,E

The inspection program shall be developed by March 1997. The frequency
of inspecton~ shall be ~:heduled according to the type of operation and the
categorization of the facility. Revhit ~ons shall be done on an at

lnspecto~ shall report on all activities related to and/or violating the local
storm water ordinance to the io~1 governin8 asency. Standard reportinl

FOLLOW.UP PROCEDURE~

lndividutl Permittee review and assessment of the reports may result in the
need for follow.up procedure~, inch as teinspection or legal action, provided
the jurisdiction has the adequate legal authority to do m. Follow-up
procedures will be developed to insure ¯ uniform and mnshten! gpproadl.

LO~t~ IN~ PROGRAMS

development of optional me~ur~ such as clean t~,iness incentive programs that
may offer more focused control on indusu~ai and �ommercial sources. The ta:geted
completion date for this phase is March 1997.

F.

l~..velopn~nt of ~ program~ for indusu~ storm water in.~ection staff is
prod’ted to be �ompleted by Ma~h 1997.

L PUBLIC I~4PLOYEES

A~I public cmploye~ shall be uained in the s~orm water regulations so that
they abide by the regulaton~ in the �~r3~ of their work day. Also they need
to be able to recogn~z~ and dis~h~mish between legal and i~egal a~ivity so as
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~. C..tltrtm employees have received education in hazardous substance spill
0awareness, pesticide safety and vegetation management. The Los Angeles

County Department of Public Works has requested aH employees to report
any observed water quality problems.

L
~. INSPECTORS

lnspecton who visit industrial and �ommercial facilities shad be adequate]),
Ixzined to deterrrdne compliance wizh the storm water regulations and educate
¯ e facilities about the requirements of tl~ pro~am. ]n addition, they zhould
be able to recognize and handle immediate problems ~ ,hey are encountered,
during an inspection; and inspect/’or the deterioration of the storm drain
system s~d i/legal/improper connections. Citation zra~ninI will be n¢~
for inspectorz in a~enci~ that bare th~ ~itation authority.

G. COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMIT
;

The Permittees Imv~ existing local ordinan¢~ governing industrial discharges and
other non-stormwatcr discharge that require compliance activities similar to those in
various State Regulations. Because coordination between the Pcrmittees and
Regional Board is anticipated concerning the regulations of i~lustries, ¯ mutual
agreement my be required regarding industria~ impeedom and cMorcom~t.
Additional issues could also be addressed. Federal stormwater regulations hold local
municipafities rmponsibl¢ for stormwater discharges born all industrial/commercial

MEMORANDUM OF UND~ANDING

A Memorandum of Understanding (MOU) my be used to formalize the
agreement between municil~lities and the Regional Board on industrial
compliance program issues, A MOU among all local agencies may also be
needed to ensure cooperation between ai/the a~encies. The need for and
specific requirements for such agreements would be developed upon
completion of development of the industria//commercial program by Mareh
1997.

The MOU discussed above may indude the exchange of information between
the Permittees and the Regional Board. Appropriate formats for inch reports
would be developed as ~
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IV. NEW DEVELOPMENT AND REDEVELOPMENT

Managing stonnwater and runoff from both new comtruction and redevelopment, will
reduce pollutants from entering the storm dra~ system and subsequently the receiving
w~zter.

A. PLANNING PROC’ESS

Ouatity of stormwater discussion r, hould be included in the General Plan and the
ord~zance~Effortsto thequa/ity of storm water can filter into the

1Subdivision actionz. Much of the storm water �oncertu can be channeled through
the �ompliance effort of the Cal~ornia Environmental Ou,tlity Act (CEQA). A
watershed-wide concept will be developed by June 1997.

L WATERSHED PROTECTION POLICig.S

An integrated strategy will be developed for the watershed. Pollution control
efforts r, ho,,dd be prior~fized. A variety of statutory and regulatory
requirements could be used for this watershed oriented program. Watershed
protection pollcies need to be adopted by the local jurisdictions which control
land-ur~ withLn the waterthed.

~altrans requires contractors to submit plans for water pollution controls "-~     " ~’~
during �ons~uctiou activities. Construction activities may b~ halted
inadequate prov~ons have been made for water quality protection,

~N:)ORDINATION WITH CF.,QA

"I’ae turret CEOA "Environment! Checklist Form° that ~ ~ for initial

CEOA roquires agencies m use feasible alternatives or m~tigation me.~ur~            ~,
to l~,sen potentially significant effect& "I~ abi~ty m idenlify ~.) wh~n
effec~ i~ si~ili~, a~l b.) whic~ mitigation measare~ muld be adop~l
reduce fl~ effect, is critical to the CEOA pro~ss. A clear ~.,r,e.s.~.at of any
development, its potenlial adverse impacls on $1ormwater quality will
for a determination of "significance" which will enable the decision maker
make dev~lopmem de.ions upon fu~ di~osure of pore’hie adver~ ~
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Inspection schedules will depend upon existing practiczs. It may be
desirable to ha~ ~’~ral schedules, depending upon tl~ types of
act/v/tim/permits and/or the timing of activities.

A standardized reporting format is needed to allow for �onsistency
among all ~’L~lictions. Furthermore repom are also a useful tool for
future refinement of pollution control regular/ore.

d. FolJow.up Procedures
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developed to do follow-up inspections on problemA format
facilities. Its frequency will greatly depend on the land use and the
degree of non-compliance of each facility.

LOCAL PERMITS

Permits are a form of "c~oss checking" by loca] agencies to ensure that regulations
aze being implemented. Prior to the issuance of a permit, information must be
submitted for review and approved. A watershed wide concept to provide some
consistency in loc~ permits will be developed by June 1997.

7
I. COORDINATION WITH EXISTING PERMIT~

Storm water issues should be incorporated into exL~ting perm/tz,

Storm water issues should be de4rl~ stated in new permits to be issued for
new and/or redevelopment activiti~.

D. TRAINING

, Training will enable staff to keep current of the latest ,torm water regulaflom. A
watershed wide staff training concept will be developed by Jmm 1997. ~"~.~

PLANNING PgiLqONIqEL

3. INSPECroiKq

:; (See F.Lb. below) ~j
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for the local site conditions and especially seasonal rainfall conditions
that are experie,ced in Southern CaJtfornia. Suitability for the major
land use and drtdnage characteristics should aho be fully a.xsessed.

b. EducatJon/Tiljning

Education/traj,ing is imperative to the success of any BMPs selected
for new or redevelopment projects. BMPs will fail if not properly
designed, installed, and maintained. Only well trained personnel
should be assig,ed to these responsibilities,

A program for ¢ffe~ve education/tra~xing should be based on four
objectives:

~ ¯ I’mmo~e a cleat identification and undentanding of the
~

problem, including activities with the potential to pollute

, Identify ~olufiom ($U’uctural and non.structural BMP~);
¯ Make every employee responsible for stormwater pollution and

its solution; and
¯ Integrate employee feedback into training ud BMP

"implemetltation to improve BMPL           "

In many case, ~mrmwater pollution mntrol my already be achieved
by existing regolations or progrmm. In California, the General Plan
Law and the Cmlifornia Environmental Ouality Act (CEOA) provide
¯ basis for munl¢ipalities to review and comment on all projects within
their jurisdiction, Under the General Plan Law, municipalities are
required to develop policies and regulations which guide development
within the municipality. Each development project is then reviewed
for conformance with these policies. Under CEQA, projects are also
subject to review and comment for any adverse impact the projects
may have on the environment, including impacts from stormwater
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V
The contractor, during construction, must en~ure that the post-
construction BMPs are installed properly and that any maintenance r
that may be necessary during �onstruction is performed. After the
project is completed, it will then be the responsibility of the fee owner,
private or public, to provide for long term operation and maintenance.
This may be accomplished by deed restriction and/or ~

¯ 1Often regulations of various Federal, State, and local agencies would conflict
with each other. Health, fire, and building codes often have requirements
focusing on short term human health and safety and neglecting the impam
on tJ~ envi~onu~nt.

|dentlli~tioa of ~

with the stormwater program requirements may be uncoverS.
C3.arification of these regulations should be directed to the various

For regulatory conflict caused by local regulations, efforts will be taken
to resolve them within the agencies. Input form other local, state, and
federal agencies should be incorporated into a modification of current
mmdards. The Regional Board should resolve conflicts involving other
State and/or Federal requirem~m.

G. F.NFOR~

The City of ludustn/requires a Storm Water Pollution Prevention Plan and �opies
of a Notice of Intent prior to issuance of a grading permit. Also, all field personnel
must attend an NPDES information session.

See Chapter il llildt Dlseharg~ Seetiom C Eafotxemeut Procedures for additional
information.
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~ H. COORDINATION WITH sTArE GENERAL CONSTRUCTIONAC’UIVITtES
STOi~M WATER PERMIT

L MEMORANDUM OF UNDERSTANDING L

An agreement between the Regional Boxrd and Co-Permittees may be used
to enhance compliance of construction site BMPs. The need for such an
agreement wi/l be evaluated. If found to be desirable, an agreement wiH be
developed by June 1996.

5The loca~ enforcement agency of the State Construction Stormwater Permit,
which is the Regional Board, should forward all information, including Nofice~
of Intent filed and any inspections and enforcement actions taken, to the
Permittee~ ~o that ~ information ,:an be available to local muni�ip~
�omtruction site in~pector~ to alert them to any specific �oncerto on the job

~ Regional Board should e0cplore funding to be channelled to tbe
Permit-- so tl~ Co-Permittees can be more actively involved wit~ tim Stam
on the Pm’mit. n!
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¯ V. PUBLIC AGENCY ACTIVITIES

All municipalities perform functions that have an impact on stormwater quality. These
include, among other things, vehicle maintenance, landscape maintenance, weed control,
water body nmintenance including swimming pool maintenance, etc. Other activities ~ch
as construction and maintenance of streets and roads, and construction and maintenance of
the flood control system also could directly or indirectly cause adverse impact on the qu~fity
of stormwater/urban runoff. Since municipalities must address all significant sources of
pollutants, all of these activities must be examined and mitigation measures be incorporated
into the routines. As ~ of the requirements of the current Permit. many of the Permit’tees
have already begun implementation of measures to address the above activities. An
examination of these existing measures will be done on a watershed wide basis to establish
the most effective approach to address these activities. Such approaches shah be developed
and begin implementation by September 1997.

A. SEWAGE SYSTEMS

Sewage spills must not be allowed to ¢~ter the storm dra~ ~ontrol procedures for
ident~f~!ing, repairing, and remediatin~ sewer hlock~es, infiltration, inflow, and wet
weather overflows from the sewers to the storm drain system should be implemented
to protect stormwater quality. These procedures could include, but ~re not limited
to, quick field response to overflows, fo~low-up testin& and complaint investigation.

When sewage spills do occur, they must be contained and collected for proper
disposal Individual permittees my need to modify their sewage overflow response
procedures. The field personnel should also have procedural training for field
screening, sampling, smoke/dye testing, and TV impection, if appropriate, to be able
to properly investigate any suspect connections or cross connections to the storm
drain system.

Los Angeles County has a number of programs aimed at preventing sewage spills
from entering the storm drain system. Tuese include the following:

¯ Sewage Overflow Response Procedures Revision/Root Control Review - "Unis
involves improvement of procedures for containment and cleanup of spilled
sewage resulting fa-om overflow.

¯ Reline Sewer Lines - Two locations will undergo relining of existing sewer
lines to prevent infiltration and e.xfiltmtion.

¯ Sewer Pipeline Reconstruction - One hundred and twenty-seven miles of
cement pipelines w’ifi be analyzed and replaced or rehabilitated within 5 ye.mz.
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Seating of Manhole Covers - This program has sea/ed manhole covers and bar
holes in areas subject to flooding.

s Expansion of Emergency Call List - Beeper numbers of all supervi.~ors,
superintendents and stand-by crews were added to emergency ca//list.

CORPORATION YARDS

Corporation yards include any area or facility that is used for vehicle maintenance
or washin~ other maintenance, chemical storage, paint facilities, and ~upportive
activities for field crews. Permittees will need to incorporate pollutant control
measures ¯t these facilities and develop ¯ plan for each facility outlining the
me~ures to be implemented. Since these are industrial type activities, the corporate
yards would need to implement measures as desmbed in the Industrial/commercial

L STORM WATER POLLUTION PREVENTION PLANS (SWPPP)

Though not re~ulred, pennittees may elect to use mine form of SWPPP at ¯
compliance. Any BMP~ to be implemented m~t be part of ¯vehiclefor

�omprehen.~ive plan designed to addre~ the variota pollutant ~ources at ond~
corporate yard. To achieve ~ goal, the municipalities thould tint identify
the potential pollution murces and who is ge~pon.~ible for implementing the
storm water management measures. Based on the facility type, management
prac~ce~ and schedule of implementation will be developed. BMI~ that ~a
be ~ to improve the quality of runoff include, but are not limited to,
housekeeping practice~, material storage conu~ol, vehicle le~ and ~pill control,
and i~egnl dumping control.

Los Angeles County ha~ incorporated the following measm~ intended to
control pollutants from entering the =torm drain at County-o~ned airpom:

¯ Airport Runoff Structural Controh - A number of structural controh
including fuel pumps located under ¯ roof, storm water diversion
system with clartfien, concrete beams for secondary containment of
waste oil. oil and water separator at floor dra~ retention pondt,
infiltration basins and ~amd filters have been implemented at County

Airport Cleaning and Maintenance - A number of non-structural
controls including washing of aircrah in designated areas with oil and
water separator, aircra~ maintenance performed indoors and waste o~
recycling have been implemented at Count~ airports.

Vo2
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Airport Materials Handling and Storage Controls - Measures to
prevent spills of polluting materials have been in effect at ~unty

¯ State Approved NPDES Industrial Activity Pcrafit - This program
requires all airports to ensure compliance with State Water Resources
Control Board.

Caltrans will develop a priority list of dra~s and pump houses requiring
cleaning. Open storm channels in two City of ~dna parks are cleaned
monthly and before predicted storms. The City can also require the cleaning
of privately owned storm drains.

OUTDOOR LOADING~JNLOADING OF MATERIALS

Municipal employees who handle potentially harmful materials should be
trained in good housekeeping practices to prevent or reduce the discharge of
pollutants to storm water from outdoor loadingJunload~ng of materi’ts.
Materials spilled, leaked or lost during loading/unloading may collect in
soil or on other surfaces and be carried away by runoff or when the area is

Applicable BMPs should be selected based on tho following four factors: 1)
Extent of exposure of material to rainfall, 2) preventing storanvater run-on,
3) checking ~quipment regularly for ie~, and 4) containing spills dudng

ow.miom.

3, MATER/AL STORAGE CONTROL

A program shonld be developed to prevent or reduce the discharge of
pollutants to Storm water from outdoor container storage areas using
measures such as installing s~feguard again accidental releases, secondary
containment, conducting regular inspe~oas, and training employees in
standa~’d operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation. Employees should
trained in emergency spill cleanup procedure.
To fimit the possibility of storm water pollution, containers used to store
dangerous waste or other liqnlds should be kept inside the building unless
is impractical due to site constraints. Storage of reactive, ignit~le, or
flammable liquids must comply with the fire and California OSHA codes.
Practices such as placing container~ in a de~gnated area should be employed
to enhance such require.m u.
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4. VEHICLE AND EQUIPMENT WASHING AND MMN’rENANCE

Washing vehicles and equipment outdoors or in areas where wash water flows
onto the ground can pollute storm water. For municipalities that wash
vehicles or pieces of equipment on-site, it should be performed in ¯
designated area equipped with an oil/water separator.

Vehicle or equipment maintenance is ¯ potentially significant source of storm
water pollution Pans axe cleaned with solvents. Many of these cleaners ar~
harmful and must be disposed of as ¯ hazardous waste,, Appropriate BMPs
are waste reduction, use of alternate products, recycling, and spill leak clean
up control

The C/p/of Covina is expanding its efforts to recycle materials and inter~p~
debris from i~s own vehicle maintenance program.

& WASTE HANDLING AND DISPOSAL

Proper waste management is possible by tracking waste generation, storage,
and disposal; reducing waste generation and disposal through sou~
reduction; and preventing run-on and runoff from waste mana~ment areas.

AND

involve the use of chemicah, w~te management, and non.~torm water di.udmrget.
In addition nutintenanco of swimming pooh requires the periodic di,vcharge of large
quantities of swimming pool water.

1. l~irrlLIZF.RS/I’F.SIl~DgS

Municipal facilities should develop controh on the application of
pesticides, berbicides, and fenilizen. Control may include:

¯ Lht of approved pesticide~ and selected me;
¯ Product and application information for userg
¯ Equipment use and maintenance procedureg and
¯ Record keeping.

Employees can be educated about environmentally sensitive alternative
products by using information developed by various public agencies
and other environmental organizatiom.

V-4
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Improper storage of fertifizers and pesticides can lead to potential
groundwater,soil. and stormwater contamination. To prevent or
reduce their impact on storrnwater pollution, material storage areas
must be designed and maintained to reduce exposure to storm water.
The following BMPs can help to achieve this goal:

:,
¯ Store materials inside or under cover on paved surfaces,

’: ¯ Use secondary containment.
i ¯ ~ storage and handfing of hazardous materials.
. ¯ Inspect storage ~ regularly.

~ 2. FACILITY MANAGEMF.NT

Ws~ Wst~

Wash waters cannot be discharged into the storm dmim untreated.
The storage area should be slightly doped for wash water collection.
If the water is not discharged to the sanitary or process waste sew~,
or to a dead-end sump, the outlet should be equipped with an
oil/water separator or other u’eatment systems.

Landscape maintenance involves the use of pesticides and fertilizers.
Proper use of these mterials will reduce the risk of loss to storm
water. Whenever possible, leave or plant native vegetation to reduce
water, fertilizer, and. pesticide needs. Integrated pest management
should be employed where appropriate. The Park Departments should
also establish a schedule for irrigation and fertilization. The chemicals
will be car~ed from the site by the next storm if they are applied
during the wet season. Overwatering leads to discharge of water that
my have become contaminated with nutrients and pesficide~.

Storm water from parking lots may contain undesirable concentrations
of oil, grease, suspended particulates, and metals as well as the
petroleum byproducts of engine combustion. Possible maintenance
BMPs include periodic sweeping and cleaning catch basin~

The ~ty of Covina has modified handling of its own green waste to
that it is less fikely to be scattered by the wind.

V-$
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V
The drainage of swimming pool water mu~t insure that chlorine
residual is below allowable water quality linxits. The potential for
recycle/reuse for irrigation of law~ and landscapes may be
investigated. Swimming pool filter backwash waters should not be
discharged to the storm drain, but should be allowed to settle and then
disposed to the sattita~ sewer. Other po~ble alternative Ineasm~
would be to use the backwash for irrigation or disposal on ¯ dirt area.

STORM DRAIN SYSTEM OPERATION AND MANAGEMENT
7

The ma~tenance and operation of the storm drain system has an impact on storm~"
water quality and must be addressed. Material dogging storm dra~m ~annot be
dhcherged into drtim. It must be disposed of properly.

Regulm" maintenance of public and private catch basim and inlets is
to ensure their proper function. Maintenance wifi remove poUutan~ reduee
high poUutant concentrations during the first fiush of storms, prevent dogging
of ~ downstream �onveyance tystem, and restore the retch basin’s functional
~:apacity. Key~ to effe~ve catch ba~ deaning include the following:                ~ ,.~-~

¯ All basim d~eld be cleaned mmually prior to the onset of the rainy

¯ Clean ~at~h ba.~a ia knovm problem areas more frequently to remov~
tediments and debris accumulated during the d~ weather months;

¯ Keep records of the number of retch basins �leaned; and
¯ Track the amount of w~te collected.

Twenty-seven jurisdictions dean their catch basins at least annually. Tbe

Open chtnnel storm drains should be cleaned at least annually prior to the
rainy season. Problem areas should be cleaned more frequently as needed.
Channels should also be monitored during the rainy season for any debri~
buildup and cleaned where needed.

Los Angeles County field personnel inspect open channeh and sumps to dean
debris and prevent them from enterin~ the ocean.

V-6
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Calu-am will develop ¯ prioritT ~ of drai~ and pump hours ~¢qui~ing

monthl~ and before predicted $~orms. The City of Covixta can also ~¢qtfire the
cleaning of privately owned s~orm draim.

WASTE MANAGEMENT

Excessive waste buildup will decrease the capacity of the chanael, it b
therefore crudal to reduce pollutant levels in storm water by ~egularly
removing illegally-dumped items and material from storm drainage channeb
and creeks. A program should be developed to identify problem
illegal dumping so regular inspection and clean up can maintain the
optimum capaciW and prevent the discharge of contaminan~

4. NEW SYS’I~ DESIGNS

Current design standards for the �omtrucfion of new storm drain systems will
be evaluated in light of currently available pollutant control measures. Design
standazds may be mod~ied to incorporate measures deemed appropriat~ for

providing i~� opportunity for cost cffe~ve retro-fittins. However, currently
available polJutant control measures ~ be reviewed for their effoctiveness
and possible use.. This may include pilot studies to evaluat~ the
of management practic~ under local conditions.

Construction, operation, and n~intenance of roads has an impact on s~m water
quality and will be addressed in the management plan.

Street sweeping can collect refuse on street surfaces to preyer it from
entering the storm drain system through catch basins.

In order to effectively implement the sweeping program, the pennitt~s
should keep aco~rat¢ operation logs to track the program. Areas
generating excessive refuse should be swept mo~ frequently.
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V
Sweeping frequency may also be increased before the rainy season to
reduce the amount of refuse entering the storm drain system. Parking
on sweeping day~ should be regulated to facilitate the operation.

Twenty-nine jurisdictions sweep their street surfaces at least one time                L
monthly. Some of these jurisdictions perform street sweeping once per
week. Caltrans sweeps its roadways on a regular schedule determined
by observable debris. The City of Long Ikach sweeps its alleys on ¯

k Waste Msugemeat
7

Vehicles transporting waste should have ~pill prevention equipment
that can prevent spills during transport. The refuse collected will be
tra~poned to the appropriate disposal facilities.

The City of Pico Rivera provides trash receptacles at all but stops.
They are emptied daily. I.akewood’$ roadside trash receptacles are
emptied every other day. Seventeen jurisdictions provide weekly
tegvice of roadside trash receptacles while 6 jurisdictions segvice them
every other week The City of Covina requites covers on all refuse

Wash watch from street/pavement washing may be contaminated and must
be managed as non-storm water disdmrges.

MMNTENANCg

F.xhting saw-cut management and paving practices conducted by the
Perminees will be evaluated and appropriate control measures
developed. Possible control measures to be considered that would
help reduce the impacts to ston~ water:.

¯ Avoid paving during wet weather;,
s Regularly repair potholes and worn pavement to ~hu:e

sediment loading;,
¯ Store materiah away from drainage �ours~ to prevent pollutioa

of storm water run-on; and
¯ Follow the storm water permitting requiremen~ for indu~uial

activities when mixing concrete with an on-~ite plant.

~
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Waste Managen~

Good h~usekeeping practic~ will be implemented to insure proper
manage,hens of any waste producu that may be generated during
mainte,,mce activities. For example, to prevent concrete wa.~te from
enteri,tt the storm drain system, washout of concrete trucks should be
conducted off-site or on-site in designated area. Excess concrete
should trot be dumped on site. Employees and subcontractors should
be train=d in proper concrete waste ma gement.

The following steFn will help reduce storm water pollution from

¯ fitore ~ and wet materials under cover, away from drainage

¯ ~void mixing excess amounts of fresh concrete or cement

¯ I)o not wash out concrete trucks into storm drain& open
ditches, streets, or stregxng

¯ I)o not allow excess concrete to be dumped on4tte, except in
d=signated aress;

¯ ~void paving during wet weather;,
¯ geguiarly repair potholes and worn pavement to reduce

i~diment ioadi~, and
¯ (~)ver catch basins and manholes when applying seal mat, tack

Empioye.e/.subcontractor training to insure implementation of good
housekeeping measures should be based on four obj--:

¯ promote ¯ clear identification grid understanding of tbe
problem, including activities with the potential to pollute storm

¯ I’romote employee/subcontractor ownership of the problems
~td the solutions; and

¯ Integrate employee/subcontractor feedback into traini~ and
DMP implementafi~

The Cily of Irwindale will develop contract specifications intended to
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e. Medians/Landscaped Right-of.Way

Overwatering of landscaping produces runoff. A properly timed
irrigation schedule should be set up to min~nize overwatering.
Drip irrigation system should be used when feasible in new
installations.

Ik Fertlllze~fl’estkld~ -                                 ]

The handling, storage, and usage of fertilizers/pesticides are
addressed in Chapter V, Section C-I.                                 ~

Caitrans has an existing Right-of.Way Maintenance Vegetatioa
Control Program which ensures that the Right-of-Way areas are
properly maintained and erosion free.

F. FLOOD CONTROl,

Common municipal practices, such as construction and operation and maintenance
of the flood control system, may have a potentially adverse impact on storm water
quality. Consequently, these practices shall be coordinated to the extent of
preventing pollutant~ from impacting the water quality.

COORDINATION WITH NE~ PR~

Current design standards for the construction of new storm drain systems will
be evaluated in light of currently available pollutant control measures. Design
sttndards may be modified to incorporate measures deemed appropriate for
local conditions. During construction, all appropriate BMI~ will be u~
to control po~utant~ during the constru~en of the facility.

Current maintenance activities with regards to desilting/sediment removal,
vegetation management, and waste management shall be reviewed to insure
that appropriate management measures are developed to comply with the
storm water regulations.

3. OPERATION OF FACIL/TIES

Flood control facility operations will be reviewed to identify where
appropriate management measures could be incorporated. However, pdma~

V-IO
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�onsideration will need to be g~ven to the flood control function of the facility
to protect heaJth and safety.

4. RETROFIT OPPORTt~TITIF.~

’T’ne majoriw of the existing storm drain systems are in highly ~ areas
providi~ I/tale opponunJW for cost effective retro-fittin~. However, currently
ava~able pollutant control measures will be reviewed for their effectiveness
and possible use. This m~y include pilot studies to evaluate the performance
of man~ement practices under local coMition~.

G. PUBUC FAClLITI~

Stormwater runoff and non-storm w~tter discharges from other public facilities must
be addressed, including chemical u~ by the~e facilities, pressu~

~ L PARKING FA~ILITIF~

| Storm water from parking lou may contain unde~ab|e concentratiom of oil,

i periodic g~eeping and �le~ming catch basins gd~)uld be implemented, ~
need fog more advanced structu~ controls would be evaluated through tl~
pollutant tom’ce identification program. Pilot studies would be conducted on
candidate su~ctural controls to evaluate tbeiz effectiveness prior to large scale

Golf comses require the use of larse amount of water, feru’Iizers, and
pesticides. Field personnel should be trained on the proper handlin&, storage,
and usage o~ these cbemic~/s (Refer to Chapter V, Section C-I for detail).
To prevent excess irrigation water from enterin& the storm drain system.
proper man~eznent of watering schedules d~ould be required.

’l’ne m~ntenance of playwounds and athletic fields at schools require
fenifizers and pesticides. Their safe storage and use affect not only
stormwater qualit~ but also the health of the students and the ~
Therefore BMPs under Chapter V, Section C-l-b should be implemented.
Each municipality should develop a prozr~n to encourage these schools to
use environmentally sensitive products for fenifizers, pesticides, detergents,

Voll                                                     ’~

R0060796



The use of chlorine for disinfection should be controlled. High dosage o~
chlorine may be harmful to the aquatic habitats. Dechlorination of pools and
other water bodies would be required prior to drainin~
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Each municipality should develop BMPs to prevent and control trash, debris.
and other pollutants from entering water bodies. These measures could
include routine trash collection along and on water bodies, public outreach to
educate the public about the impac,.s of illegal dumping, and
enforcement for violations.
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V

INTRODUCTION
L

Residential activities including private vehicle washing and maintenance; use of chemicals
such as pesticides, herbicides, and paints; private swimming pool maintenance; and other
household and landscape maintenance can contribute to storm water pollution. These are
all. examples of non-point source pollution, a significant impact on water quaJity. Measures
that can be taken to improve the quaJity of the runoff from residential area all require ,,~
active public participation. Feasible BMPs to mitigate the smrmwater pollution problem
should include prancing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water conservation. Development
of the residential stormwater program will be completed by December 1996.

A. HOUSEKEEPING PRAY’rICES

This BMP involves the development of ¯ program to promote efficient and
housekeeping practices (storage, use, and cleanup) when handling materiah which
may pollute stormwa.~er/urban runoff. This could include, but are not limited to,
fertilizers, pesticides, cleaning solutions, paint products, ¯utomotive produm, and

A public education program will be developed to pro~de information on stormwater .... ."~
pollution and the beneficial effects of proper disposal on water quality; reading
product labeh; safe storage, handling, and disposal of hazardous products; list of
local agencies; and emergency phone numbers. The above information can be
disseminated through brochures or booklets rode available at places such as public
information fairs, municipal ol~ces, and household hazardous waste �ollection events
and facilities. City newsletter to residents is another means to inform the public,
especially for those who do not participate or vitit any offices or events.

addition
watershed Co-Permittees have targeted activities occurring in and around the home
that tend to contribute to degradation of storm water runoff quality. A practice that
carries on-the-ground pollutants directly to storm drains is misuse of exterior water,
namely the overwatering of landscaping, the hosing of driveways/sidewalks and the
washing of cars in driveways-all of which allow water to run down the street into the
nearest storm drain.

This situation can be addressed in two ways: 1) either reduce/prevent pollutants from
being placed in areas where they may be carried by water into the streets or 2)
minimize the amount of water allowed to flow on impervious smfaces that are
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V
¯ Ik ENVIRONMENTALLY SENSITIVE ALTERNATIVE PRODU~"I’S

This BMP, promoting the use of less envimnmenta~y sensitive products, can be
implemented in conjunction with housekeeping practices. Alternatives exist for mo~t
product classes including fertilizers, pesticides, cleaz~g solutions, and automotive and
paint products. The key to success will be to promote a willingness to try alternativ~
and to modify old habits.

General information will be developed and made available to the public on such
alternatives. The emphasis may be placed on the need to ~presezve the natural
environment of the receiving waters (ocean, bay, stream, wetland, etc..) with the tz~e
of alternative products because of their less toxic nature and proper disposal after

VEHI(~L~ LEAK AND SPILL ~-"ONTROL

This BMP prevents or reduces the discharge of pollutants to storm water/urban
runoff from vehicle leaks and spilh by reducing the chance for spills, stopping the
source of spills, containing sad cleaning up spills, and properly disposing of spill

Vehicles wiltleak and spill fluids. The key to successful pollution management is to
reduce the frequency and severity of leaks and spilh; and when they do o~ur, to
prevent or reduce the environmental impacts. Through education, the public should
be encouraged to regularly inspect and maintain their vehicles. Guidelines should
be developed to inform the public on spil/containment and cleanup procedures such           ~m~
as having absorbent materia/on hand and disposing the material properly.                 ~m~

D. WA’IT..R L’~NSERVATION

Water is a scarce resource, especially so in Southern California. Wasteful use of
water could channel pollutants into the receiving waters. Practices such as hosing the
driveway and overwatering the landscape contribute not only to stormwater pollution.
but also to the depletion of our natural resource, in order to prevent stormwater
pollution, the public has to be educated on the mechanics of our storm drain system -
discharges into the system will flow unu’e~ted into the receiving water. They have

to know that the lawn clippings they wash down the road will end up in the ocean.
Public awareness of ~ function of the storm drain system, of the important of
environmental health, and of our necessity to slow down the depletion of water
resources will be a long way in reducing the pollution of stormwater/urban nmof~

Ordinances could be use to endow the related officials with legal authority to enforce
water conservation. An ordinance prohibiting ~ wasting of water is one way of
enforcement.
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V
Water conservation measures can be designed to address the issue of impervious
surface ~ater flow. While conservation has historically been used to �onser~
domestic water, many jurisdictions are now recognizing the additional benefit of
prohibiting water flows from private properties onto the street system. Most Co-
Permittees witl~n this ~tershed implement or plan to implement water conservation
programs. Most prograxns are supported by ordinance, although a few jurisdictions
rely on voluntary compLiance. PubLic outreach is a component of all programs, many
of which carry fines for water wasting practices. Most jurisdictions encourage water
efficient landscape, with several agencies noting that lo~tl parks and other publk
landscapes are designed to be water conserving. The I.~ Habra Heights Water             ,,~
District conducts workshops on irrigation.

While some ordinances were established speci6cally to conserve water durin~ periods
of drought, several jurisdictions are keeping such ¢ontroh in place at all times as
measures to control nowstormwater nmoH.

VI-3                                                                              t
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V
VIL pUBLIC INFORMATION AND PARTICIPATION                 .~.

It is necessary to involve the public in the stormwater program for it to be effective. The "r
outreach program sbo,ld be focused on the specific needs of the individual cities. Due to
the inter-relationship t~mong the stormwater hsues, the public information and participation
program should be re,’ogmzed as a whole, rather than a number of ~eparate outreach
program~ All public ~arene.~ efforts should cla~fy to the public that they are the ultimate
beneficiaries of a suc¢�~tsful stormwater management program.

A. GENERAL 7
The targeted atjdiences of a general outreach will include municipal cmployee~, local
gonstrtlction t.otltractor~ businesses in the area, and the general public. They should
be made awar,, of their responsibility for both the problems and the solutions to
stormwater po]JtttiOn- in order to effectively communicate the stormwater pollutiot~
abatement me~age throughout the watershed; written, audio, and visual mteriah
should be utllt~ed. The actual level, priority, and r~zhedule of public informatkm
activities must be ~ on the community’t needs and resoutce~ to maximim
program effecUvenett. A watershed-wide concept will be developed by December
1995.

All ~.PermitCJet within the watenbed have or are planning active, multi-media

Co-Permittee~ ~o supply the public with information on a hill range of storm wateg
quality activitlt~* with the intention of achieving ¯ high level of pubfi¢ �ooperatioa
and particlpatt~tn. While many juriufictious are in the early pha~e~ of program
participation, tltere gppe~ to be little betitancy to implement the major gugge~ted

Co-Perth/trees should produce a variety of written materials to inform the
residen~t within the watershed. Materiah can include, but are not limited to,
the folh~ving: flyers, brochures, door-hangers, newspaper articles, mail-insem,
banners, and posters. When ~, these materiah should be translated
into a variety of foreign languages to reach minority residents in the

About bah of the jurisdictions within this large w~tershed presently have
printed outreach materials available. City newsletters and brochures em
various progran~ are the most frequently used methods. Most of the
remaining jurisdictions are developing or plan to prepare and distn’tmte ¯
variety of general outreach matesia/s. Utility bill inserts, door hangers

Vii-1 ._ _
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re~germor magnets ~e o~her forms of primed materia~ Hawa~i~ Gardens
plans to produce materials in both English and Spanish.

2. AUDIO MATERIAL

Similarly, Co-Permittees my utilize audio materials to convey information
regarding stormwater management. Examples of audio materiah include
radio advertisements/public service announcements and informational
cassettes. Los Angeles County uses radio outreach.

VISUAL MATEiUAL3.

Catch basin stenciling program is an excel/cut means of educating the public
on the mechanics of the storm drain system. The intent of the program is to
enhance public awareness of the impact of stormwater pollution on receiving
waters and to discourage improper waste disposal practices. Another effective
medium for communicating the importance of stormwater manngemem is
through television. Possible measures include producing ¯ public sesvice
announcement, cable access programs, and/or an informational video.

Catch basin stenciling is receiving widespread cooperation throughout the
watershed. Many jurisdictions have implemented their stenciling progrmn.
With the exception of Santa Fe Springs, all other jurisdictions have plans to
complete the sten "offing of all catch basins. Some jurisdictions are receiving
assistance from the Boy Scouts, Cub Scouts or other local volunteer groups.
Some jurisdictions are using ~mtomized stencil designs, although most use the
pattern developed by Heal the Bay and the City of Los Angeles.

With cable television service available throughout the watershed, eleven
Permittees use this medium for public service announcements and special
programmln~_ Los Angeles County uses television for outreach. Several
other jurisdictions are planning to include this public outreach component in
their progralm.

Other visual materiah such as billboard and bus stop shelter advertising are
used by Los Angeles County. The City of Walnut is preparing multi-lingual
"No Dumping" signs to educate its minority residents.

4. DISTRIBUTION PLAN

General outreach efforts must be conducted throughout the entire watershed.
Materials should be available at all public counten and distributed at public
events such as environmental fairs and contests. A city newsletter is another
effective method of conveying the pollution abatement message..

VII-2
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V
FOCUSED OUTREACH

Efforts ~ould be made to target special groups. Focus could be on specific
pollutants, practices ~nd/or a~dvide.,~ or businesses. A watershed.wide concept will
be developed by September 1996.

The varied sources/causes of storm water pollution have resulted in implementation
activities that target specific types of pollutants, activities and land used/types of
businesses. Within this watershed most co-permittees implement or plan to
implement public information and participation programs specifically aimed at
preventing improper disposal of hazardous household products and encouraging
actions that keep general wastes out of the storm drain system-such as recycling
program& use of public trash receptacles and the cleaning of sidewalks, alley~ and            ~"
vacant lots. lllegal dumping and discharges are also specific targets; Downey
provides cash rewanh for the reporting of illegal di.~charges/dumpin8 into the storm

L POLLUTANT SPECIFIC

For ¯ particular water~hed, there may be priority pollutant~ which are of more
�oncern than others. The reduction of these pollutants may be addretted in
¯ more focu~d public education and outreach program. Any of the metbo~
used in the general outreach program may be utilized in ¯ pollutant specific

2. PRACTICE/ACTlvrrY SPKClFIC

£veq~one who lives or works in ¯ particular watershed must realize that
actions have ¯ direc~ affect on the quality of stormwater. These special            ~’~
groups mus~ be made aware that their current practices/activities my be
�ontribuxing to stormwaxer pollution. Practice/acxivity specific outreach
prognum should be developed and implemented throughout the watershed.
The use of written, audio, or visual materiah should convey t/u’ee primmT
messages: (1) what activities can cause stormwater pollution, (2) bow Best
Management Prances are used to prevem pollution, and (3) bow one can
report occun’ences of stormwater polluting activities.

Practice/activity specific outreach should promote, publicize, and facilime
public reporting of illegal dumpings, illicit discharges, or water quality impacm
associated with discharges fi’om municipal separate storm sewers. An
effective program should include the establishment, operation, and promotiom
of a reporting botline. T’,,~ely reporting by the public of improper disposal
and illicit discharges are mdcal in controlling such sources of s~ormwater
pollution. Increase in public involvement may be achieved by sending ¯

R0060804



follow-up letter to callers or providing callers with some type of reward.
Educational efforts throughout the watershed should inform the public about
the exhtence of the Lo~ Angeles County-wide hotline and any other local
hotlmes; provide them with information regarding what to look for, and
guidelines/procedures on how to report inciden~

Another critical component of practice/activity outreach is the development
of a program to facilitate the proper management and disposal of u.wd oil and
to~c mater~ah. An effective program could include, but are not limited to,
the operation of recycling facilities and the conduction of ~ld
hazardous waste round-ups. The program could also include information
about alternatives to toxic materials. Educational efforts throughout the
watershed should provide the public with detailed information regarding the
los Angeles County-wide Hou.whold Hazardma Waste Round-up~ and any
other local prograna.

The County of ~ Angele~ has an outreach program f~ on ahem
operation~, which will have handouts for tenants and usen of County ai~orta
explaining the problems and prevention of non-point ~ource pollution. "I’ae
County also has a wide range of foct~ed progrmm that can be tailored
~ecial exhibits and interest group~ including elementary tchook.

.~,~      3.
BUSINESS .~II’gClFIC

Due to the fact that tome tmtine~ operation have a higher potential d
discharging poUutants into the storm drain ty~tem, ¯ more focu.wd pubik
education and outreach program thould be developed for them. Employe~
of these busine.~ should be educated on the i~ue of non-point mume
pollution and the effectivene~ of Best Management Pracfice~ in reducing
pollution. Besides written, audio, or visual materiah that focns on ~pecifi~
businesses and their practice~ ~ mailings or artide~ in ¯ trade/indumy
magazines are other possible means of focused outreach.

The City of Covina notifie~ contracton about construction debrh mntalnmet~
proper disposal practice~ and distributes equipment management brochure~
to developer~ and construction crew~.

C. EDUCATION PROGRAM~

Increasing awareness is the major goal of the Pubfic Information and Participation
Program. An ideal means of accomplishing this task is through educational
programs. Programs should be developed for a variety of audiences, including lmbik
employees and school children. Educational programs can also be an important part
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V
of a general or focused outreach. A watershed-wide concept will be developed by    ,.-,
September 1996.

I. PUBUC EMPLOYEES

It is important to educate all of the public employees about the stormwater
program so that they do not continue with any prances that are ceumer
productive. Furthermore, they can participate in the implementatkm and
enforcement of the program. Ideas and suggestions of employees can be used
to modify the program for improved effectiveness. The outreach must involve             ,,~
employees on many different levels - from program managers to f�eid
personnel Educational programs for public employees may include, but are
not limited to, articles in City newsletters, training classes, checklists for field
personnel, and interdepartmental forum or committee. Any of the materials
utilized in an outreach program - written, audio, or visual materials - may b~
used in a public employee educational program.

Formal tralaiag/educatioa is also conducted by Caltrans and the Coaaty of
Los Angeles. Caltrans personnel are educated on highway mainteaaa~ -
~>ecifically oo such subjects as Hazardous Substance Spill Awarene~a sad
Pesticide Safety and VegetatiOn Management. County personnel
regularly to disctm development of and evaluate storm water quality

School children can play an important role in ¯ public iaformatioa aml
participation program. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Se.condiy, school children can convey the stormwater pollutioa
prevention messages to the members in their family. School programs mint
include information on the storm drain system, stormwater quality awarene~
and may also include, but are not limited to, illegal dumping awarene~
source minimization, and pollution prevention. Written material ~
assembly programs, and field trips are examples of effective componenm of
a K-12 educational prooam.
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V
Educational programs can also be developed for professionals and techniciam
who are not public employees. Agencies should include public outreach             L
material for business license renewal or outreach effort through professional
and tmsine~ asso~iatiom.

D. CITIZENS PAlrrlCIPATION

The residen~ of the watershed should not only be made aware of the stormwater
program, they should be encouraged to participate in its implementation. Specific
outreach programs should be developed to allow the public to participate and to
inform them of available means for providing ide~ and comments regarding the
stormwater program. A watet~hed-wide concept will be developed by September
1996.

L VOLUNTEER MONITORING

Volunteer monitoring h the rmult of increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. Such involvement, which h ~ to the Neighborhood Watch
Program on crime, umaliy hat good re~du.

for reporting illegal dumping. A large number of jurisdictiola ill the

City l-Lgh, fire departments or environmental tervices depanmentt. To
increar~ the effectiveness of the hotliz~z, outreach prograna to encourage
their u~e have been established. Approximately half of the cities have
publicized the hotlines in their city newsletter. Other popular method~
include articles in local newz~pe~ pre~ release~ community meetingr~ and
announcements on local cable channel. One city ~uggested the use of cash
reward programs to encourage reporting. Downey, who has used the "WE
TIF’ system snd anonymom cash rewards, reports that it hat been success~L

La Puente publhhes notices about the Cotmty’s Hotline for the reporting of
iliega] dumping in both English and Spanish. Long Beach uses grocer7 bag
inserts as one method to inform the public of the Hotline.

COOPERATIVE OUTRgACII

In order to promote public participation, cooperative outreach progrmm
should be developed. These cooperative programs should help to create an           )
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awareness and an identification with the watershed. The catch basin
stenciling and other signing programs are excellent examples of this type of
cooperative effort. One possibility for cooperative outreach is an "Adopt-A-"

Residents can "adopt" a highway, storm drain, catch basin, stream,program.
etc. Other cooperative outreach efforts include events such as "Stormwater
Pollution Awareness Week." The purpose of any of these activities is to
inform and involve the local residents in regards to the stormwater
management program.

Residents can assist public agencies in the development and implementation
of storm water quality programs. Several watershed jurisdictions have enfisted
the assistance of such groups as the Boy Scouts and neighborhood volunteers
in the catch basin stencifing program. Caltrans’ and Los Angeles CountT’s
Adopt-A-Highway programs rely on voluntary private participation to help
with clean-up activities. Santa Fe Springs. Downey and Diamond Bar have
similar Adopt-a-Street programs; Long Beach has an Adopt-a-Gutter program.
Anesia encourages resident participation in its Clean-Up-Days, and We~t
Covina has a "Clean-Up-Saturday" program. Hotline programs also eulht the
assistance of residents in active participation.

3. COMPLAJNT PROCED~

l’ubli¢ comments/complaints are important to the success of a stormwater
program. A bothne is an excellent mechanism for allowing the public to
provide information. In Section B, "Focused Outreach - Pracfice/Acth, ity’, the
variou.~ aspect of outreach effort is dimmed.

~ EVALUATION

Permittees should develop ¯ process to evaluate the effectiveness of their prograna.
Methods such as surveys and focus groups can be used to assess program’s
effectiveness. Results should gauge the community’s level of awareness. Surveys and
focus groups can a/so be used to provide insight into the program’s direction and the
formulation of attainable goaLr,. A watershed-wide concept will be developed by
September 1996.
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VlIL PROGRAM EVALUATION

The effectiveness of the storm water programs developed under the Municipal Storm Water
Management Plan (hereinafter called the Plan) must be assessed on a regular and consistent
basis. The Plan for this evaluation must include a schedule for evaluation, a methodology
for the evaluation, a discussion of who will carry out the evaluation, and what will be
evaluated. In addition, there must be a mechanhm to follow up on the information
generated by the evaluation The Plan should be adjusted based on the program evaluation.

The Permittees will develop stand~,rds to judge the effe~veness of the activities and
control measures proposed under each chapter of the Plan. The standards will serve
as minimum performance levels to evaluate the implementation of control measures.
The subsequently developed performance evaluation procedures/methodologies will
be the tool to determine if a particular BMP has an impact on stormwater quality.
In developing these procedures, we resolve to ensure that each BMP is implemented
to the maximum extent practicable, The targeted completion of this phase will be

DEVELOPMENT OF I~OCEDUP.ES

General performan~ standards for evaluating the effectiveness of ",be B~           ~~ ""~.
Management Practices (BMPs) will be developed for all the BMPs proposed
in the Plan. The Watershed Management Committee will be responsible for
developing and adopting these evaluation criterion- The Management
Committee my elect to establish subcommittees to develop performance
standards for specific program areas. The area-wide Executive Advisory
Committee will then review and endorse the stmulards. Standard recording
format and implementation schedule will be developed for each BMP by the
Management Committee for use by all Permittees. The Permittees will be
required to document BMP implementation using the standard format
according to an established schedule. The utilization of quantitative
approaches in measuring effectiveness will be used whenever possible,
Methods that would yield comparable results for year to year evaluation will

2. A~/SOURCE/AC’flON AREA SPECnqC

Program effectiveness will be performed based on the information generated
by the performance evaluation procedures. Using street sweepin8 as an
example, the Plan will propose a method of determining if street sweepin8 has
an impact on water quality. This could include determining what kind of

vm-i ........
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V
pollutants are removed by the sweeping, measuring the size of the pollutants~-~ Oand the amount removed. Methodologies would be developed for each BMP,
which wig assure that each control measure or action is implemented to the
maximum exlent practicable. For street sweeping; this may include the
frequency of sweeping now, the method of sweeping, the equipment used, how
the equipment is cleaned and maintained, and the method of disposal for the
material collected. A schedule and format of evaluation shall be developed
for al/the BMI~

The California Regional Water Ouality Control Board (Regional Board) has
recommended 13 Baseline BMPs, to be developed and/or implemented by all
Permittees by the end of the current NPDES Permit. Existing Permit Task
5.2.5 requires an evaluation of the need.for additional BMPs, source control,
and/or structm’al control measures.

BMPs have only been implemented for a short time period by Phase I and
Phase II cities. Phase HI, which �ontains 30 new �ities, has not yet
implemented any BMPs. Therefore there is little or no data available to
adequately assess effectiveness. In lieu of recommending any changes or
additions to BMPs currently being implemented or propmed by the
Permittees, a uniform data collection methodology will be established for each
of the 13 baseline BMPs. This methodology would be used by all Permiuees
to compile data on thek BMP implementation to allow for ¯ uniform
Countywide evaluation of BMP effectiveness. Priority will be given to the
development of ¯ uniform data collection methodology to document the
succe~ or effectiveness of these 13 BMPs. Upon reorganization of the
NPDES Permit Program, ~ described in Chapter I, this will be the fn~t task
addressed by the Watershed Management Committee. The Uniform data
collection methodolo~ will be developed by January 15, 1995 for the Santa
Monica Bay watershed and by July 1995 for all other watenheds with
sutnequent implementation by al/Permittees in each watershed.

An annual report for each watershed w~ be submined to the Regional Board not
more than 45 days after the end of each permit-year. Each annual report will
inciode a summary on the programs implemented during the previous year and plan
activities that will be implemented during the current year. Any revisions to the Plan

t.

In order to insure uniform annual reportin8 by all watersheds, the Executiv~
Advisory Committee wig develop a uniform annual report outline for use by

~
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each watershed. Each Watershed Management Committee will develop ¯
standard format to be used by a/l the permittees in its watershed in reporting
the progress and the status of aft stormwater programs implemented in its
jurisdiction The Principal Permittee will utili,e this information to develop
the annual report for the watershed. Upon approval by the Management
Comn~ttee, the annual report will be provided to the Executive Advison/
Committee which will compile the annual reports from all watersheds for
~ubmittal to the Regional Board.

Under Chapter VII1, Section A, the permittees will have developed
performance standards for each BMP. These performance standards will be
used to asse~ the effectiveness of the BMI~ By the end of each permit year.
the findings of the previous program yeas will be evaluated and ~ to
suggest changes that are appropriate for implementation during the next year.
Focus should also be given to the use of empirical studie~, in ¯ control ~ettin&
to more fufiy ~ the ettectivene~ of BMPg.

CONTglCg

The annual report will include ¯ mtrix illustrating the levels ot
implementation for all permittees. Tables will be developed for each BMP
Listing all the participating Co-Pennittees, describing the status o~
implementation by each Co-Permittee of the BMP, and documenting any
modifications of the BlVl]~ from the standard program. The effectiveness of
each program area will be assessed using the performance standards
developed under Chapter VIII, Section A. For effectiveness measures, the
findings should be presented graphically /’or ease of comparison with the
established levels of effort. Fiscal budget for all the BMPs implemented
should also be prepared, grouped by programs. An analysi~ and evaluation
of the results of the past year’s monitoring program data will also be included
in the report. Any revi~ons to the Plan should be addressed here, with all the
elements affected discussed in their entirety. All relevant information, such
as water samples analyses and evaluation, should be included in the

A semi-annual progress report will update the Regional Board on Permit compliance
activities six months into each permit year. The seml-annual report will be provided
to the Regional Board within 30 days after the end of the six-month period.
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L PURPOSE

The semi.annual report will serve as a status report on the progress of the
implementation of the P~m.

In order to insure uniform semi-annual reporting by all watersheds, the
Permittee$ wifi use the standard format developed for the annual report in
reporting the progress and status of all the BMPs implemented in their
jurisdictions. Toe Principal Permittee wifi utifize this information to develop
the semi-annu~ report for the watershed for submittal to the Regional Board.

& CO~

The semi-annual report will include a matrix illustrating the levels
implementation for all permittee~. Table~ will be developed for each BMP
~ting the participating Co-Permittce~, describing the status of implementatio~
by each Co-Permittce of the BMP, and documenting any modificatiom o~ the
BMP h’om the standard program. The Permittee.~ will describe the proble.ms
encountered during implementation and ~ the modificatiom to th~
program in order to solve these problem~.

¯

In order to fa=ilitate the preparation of semi-annual and annual report~ standard
internal formats for use by all Permitte~ will be developed. The internal reporting
procedure~ will be completed for all Plan chapter elements by December 1997.

The Water-~d Management Committee will be responsible for developing
standard fonm for use by each Permittee. Standard forms will be developed
for each BMP to monitor its progre~ Some Permittees may have to
o~tomi~ the standard forms in order to reflect their programs’ additional
feature~ The forms will collect all the information essential to the
preparation of the annual and semi-annual reports. In developing the
standard report form~ information that i~ quantifiable and specific for ~
program area and/or BMP will be collected.

Co-Permittees wifi submit all the BMP report forms to the Principal Pennince
at the end of the six-month period and the permit year, respective.
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The Regional Board does not need to see all of the extraneous information.
but the records will be retained by the Princil~l Permittee for 2 years. ~
Permittee w~l keep a permanent copy of its reporting forms in case they are
needed.

STORM WATER MANAGEMENT PlAN REVISIONS

There will be an annual review process that will allow the peru~ittees to revise the
Plan for the next year and for the rest of the permit period. The utrgetod completion
date for this phase is Decemb~ 1997.

L PROCESS

In the annus] repor~ Permittees wfl] compare the progress made on all the
BM~ with the established level of effort. If the level of implementation is
inadequate, the program should be adjusted to accelerste the progress. If the
progress made to date shows that the program ~s ineffective or ~efficient in
protecting the stormwater quality, ¯ new program should be developed and
implemented for the next fiscal year and the r~t of the permit period.

All refinements or revisions to be made in the fiscal year will be doo.tme~
in the ~znua] report, with the dates of implementation proposed.
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¯ IX. MONITORING ~-" 0

Monitoring Program is a critical element in the Stormwater Management Plan. It will
.L

The
provide important data for use in characterizing existing stormwater/urban runoff quality,
guiding future development, and modificatious to the Plan and also to assess it~
effectivene~,. A watershed wide monitoring program shall be developed by December 1997.

A. SYSTEM CHARACTERIZATION

The existing Permit ~ubdivided the County into fix drainage basin.~ with information ]
to be collected to characterize each of tl~ ~

L WATERSHF.D 5

Each drainage basin has been subdivided into numerous drainage are~ based
on an evaluation of the existing drainage system and sudace flow parterre.
For each drainage are~, the following information has been �ompil~l: size;
breakdown of existing land use; imperviousness; description of soils; location
of waste disposal facilities; and the location, type, and number of ~
by Standard Industrial Classification (SIC) Code. This information has been
submitted to the California Regional Water Ouality Control Bo~’d, Los
Angeles Region, for Phases I and II. Phase [] watershed characterization is~,~
in progress and will be completed by the end of December 1994. Due to theC’
volume of the watershed characterLzation data, this information has not been’
included herein, but is available for renew at either the Regional Board or

~the Los Angeles County Department of Public Works.

This information will provide a basis for developing other monitoring program ~
elements such as pol/utant loading astimates from major land uses and
watersheds; pollutant source identification, and identification of illegal
discharges/illicit dispo~ practi�~ q

all major outfalls has been identified. Within each drainage area, the
tributary storm dra~ system is being identified and mapped. Key information
such as the size of the storm drain facifities, locations of manholes and inlets,
and storm drain connectious is being compiled. This information will be vital
in conducting storm drain inspections to identify and eliminate illegal
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RECEIVING WATERS

Due to the extent of urbanization in Los Angeles County over the past
decade~ most of the stre.~ns designated as receiving wate~ in the Los
Angeles basin have been replaced with man-made storm drainage systems to
provide flood protection to the urbanized areas. These streams have been
mapped as pan of the storm drain system mapping done under A.2. above.
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Works (Department) has been
performing surface water quality monitoring on a voluntary bash since the late
1960s. Samples have been collected and analyzed from various receivin~
water sueams and channels throughout the County to mUect general
information as to the quality of the surface runoff within our storm drain

The program in existence at the time the current Permit was hsued wm
established in the mid 1980s. Twenty-eight tires are sampled monthly for d~
weather flows. Twenty-one of the 28 sites are sampled for storm flows up to
five times per year. The collected samples are analyzed for general minerals,
piL total dis.solved solids, specific conductance, biochemical oxygen demand,
bacteria, heavy metals, pesticides, I’CBs, total organic carbon, volatile organk

The sample collection at these sites will continue while the new National
Pollutant Discharge Elimination System (NPDES) Permit monitoring stations
are established. Once all NPDES Permit monitoring stations are operational,

In order to provide an initial assessment of the water quality in the major
streams and channels in the County, an analysis has been performed on the
data collected through the existing surface water monitoring program. The
analysis has been done on a Countywide bash and also by major drainage
basin. The repon ~an be found in Volun~ &

To better assess the receiving water impacts of stormwater the Department
will be developing a program to further study stormwater impacts on selected
receiving waters, including conducting toxicity studies. Initial efforts will foem
on the Santa Monica Bay Watershed. A Request for Proposal for the
development of such a program will be adverfized by Janumy 15, 199~.
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V
The water quality data collected by the new NPDES Mon;toring Program will
provide more detailed data to better assess in upcoming yeats the quality of
our receiving waters. Ten monitoring stations have been proposed along the
major streams in the County. A description of these site locations can be
found in the monitoring work plans for Phases 1, H, and I]1. previously
submitted to the Regional Board, see Volume &

4. lAND USE

As descn’bed under Section A.I. above, the existing land use categories within ,,/
each drainage area have been identified. This information has been used to
select drainage areas comprised of a single homogeneous land use for land
use specific monitoring,. A total of 14 land use monitoring sites 8re being ~’
established in the County. Five sites are being inst~lled in the Santa Monica
Bay Watershed with the remaining nine to be selected from within the Los
Angeles, San Gabriel. and Santa Clara River Watersheds. For a description
of the sit~, please see Volume 8. These sites will provide v~usble
information as to the types and lm, els of pollutants found in runoff from
various land uses. This information can then be used to refute the
Stormwat¢r Management PLtn to develop specific management measures to
target identified problems.

Identifying the sources of stormwater pollutant~ from both specific land uses and
specific activities will provide the ~fom~ttion needed to identify problem ~reas and
allow specific man~ement measures to be developed to address these problems. U

L SPECIFIC LAND U~

AS descn’bed in Section A.4. ~x)ve, major land use cl~.uificadom will be
subject to individual monitoring to determine the types and levels of           ~’~

2. SPECIFIC ACTIVITIES

Os. A pollutant source identification program will be designed to identify
significant pollutant sources (i.e., parking lots, indusuial activities, etc.),
with the hope that remedial action can be undertaken to reduce any
significant impacts so identified. It will focus on mon;toring very small
areas (i.e., less than five acres) where a specific and/or interrelated set
of pollutant generating activities are occuning. Its objective is to
provide d~ta for selecting BMPs for specific activities rather than
characterizing discharges for long-term pollutant loading estimates.

IX-3
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Identification of pollutant sources can be done using ¯ number of
methods. Potent/a] sources of storm water pollutants can be identified
by records of chemical use and/or storage, by studies of specific
activities which lead to the deposition of pollutants throughout the
watershed, and by field inspection or monitoring. Watersheds which
may contain significant pollutant sources can be identL6ed through hind
use information or by mass loading estimates.

By mid .lanuary 1995, the County will begin targeted monitoring of ¯
municipa] �orporation yard in the Santa Monica Bay watershed. A full             ,’~
program for pollutant sources identification will be developed by
December 1996.

b. A storm drain inspection program has also been developed and it
being implemented. The first phase of the inspection program will
target the open channel storm drains to identify illegal discharge.

The open chaanel inspectiom will also be used to green outfalit from
underground storm drains for the presence of dry weather flow~. Th/s
information will be used in the next phase of the storm drain
impection program to prioritized the und~rgrotmd storm drain system
for further field tcreening and inspection of problem ares&

C, COICFROL MEASURg ~

It it unli~ly that t.:e effectiveness of the various control measures implemented by
the storm water management plan can be determined solely throu~,h the data
produced by monitorin~ the quality of storm drain flows, because it it diHicult to
obtain statistically si~tificant comparisons of watershed-wide control measure
performance with such data. For this reason the effectiveness of control measures

Two seneral types of methods are 8vzilable for assessment of control measure
effectiveness: direct wirer quality (conventional) monitorins and indirect (non-
conventiona]) monitorin~ Direct water quality monitorinS can be used to determine
pollutant reduction by a specific facility or devise. This technique it commonly used
for structural or treatment controls, such as detention basins and constructed
wetlands, where there is an accessible inflow and outflow. Inflow and ou~ow results
are �ompa~d to determine pofiutant removal and effectiveness.

Direct water quality monitorin~ of site nmoff before and aher implementation of
non-structural control measures is also poss~’ble. However, it it difficult to
demonstrate effectiveness at a statistically significant level be.cause of the high d¢~ree
of variability in stormwater pollutant concentration and mass loadin~ data. The
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water quality improvement due to non-structural control measures is generally
expected to be less dramatic tha~ that ackieved through structural controls. A larger
number of ~,amples is therefore required to produce a statistically significant resulL
This is especially difficult in relation to the monitoring of the pre-control measure
condition. Collection of adequate basefine information is necessary prior to the
implementation of management practices. Dir©ct monitoring of the effectivene~ of
non-structural controls is feasible typically only under experimentally controlled
conditions (e.g., selection of sma~ well-defined watershed; control of man~ement
practice implementation; eHective sitting and timing of monitoring activities),
including a sufficient number of ~amples to achieve statistical ~ignificanco.

Indirect monitoring currently is the prima~ method of choice of as.~,sment of
management plan effe~venes~. A number of indirect monitoring techniques are
available for a.~.s~ment of management pLm effectiv~n~a.

Verification of program implementation is an indirect monitoring method that can
be used to determine how a management plan is being implemented. Another
indirect monitoring method, pollutant removal inventories, can be m, ed to asse~
amount~ of pollutant~ that have be~n prevented from entering the muaidpal storm

The 13 BaseLine BMP~ recommended for implementation by the Regional Board plus
other BMPs proposed by the vario~ Co-Permittee are in general all non-~tructural
control measures. In the t, hon-term, ¯ uniform data collection methodology will be
developed for use by all Permittees to compile information on the level of
implementation of the 13 Baseline BMI~. This will allow for a uniform water, hod.
wide evaluation of BMP eHectivenes~. For the Santa Monica Bay water,bed, this
uniform data collection methodology will be developed and begin implementation by
Januan! 15. 199~. For the other wa~ implementation would begin July
1995.

For the long-term, as the varions chapten of the Plan are more fully developed,
pos.sibifities for the use of dire~ water quality monitoring for control meamre
~.ssment will be ~aluates as opportuaities

One of the objectives of the monitoring program is to estimate the annual pollutant
load/rigs from each watershed. Knowing the types and quantities of pollutamz
discharged into receiving waters are important in assessing the impacts of stormwater
and, in turn selecting appropriate control measures to addre~ problem arem.

The 24 permanent monitoring nations that are being established Permit-wide will be
utilized to estimate pollutant loads f~’om each watershed and also from variom land
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uses. For st description of the methodology to be used to estimate pollutant loadings,
please see Volume 8. For the Santa Monica Bay Watershed, the pollutant loading
model will be tested and operational by Janua~ 15, 1995. Actual pollutant ioadings
~ be calculated subsequent to storm events occurring for which water quality data
has been obtained. For the other watersheds, st schedule for pollutant load
model/rag will be provided by January 15, 1995.

To more closely model pollutant Ioadings and evaluate control measure impacts, ¯
more detailed dynamic modelling Hill be undertaken on ¯ smaller, representative
sub-watershed. The EPA-SWMM model has been selected for use in our dynami�
model/ing efforts. For the Santa Monica Bay Watershed, the Kenter Canyon Drain
sub-watershed has been selected for this modelling efforts. This sub-watershed is
typical of the urbanizod areas in the Santa Mort/ca Bay Watershed. It is comprised
of multiple land uses, has well-definod boundaries, and has no upstream fiow
regulation. We are reviewing and identifying the existing drainnge system, defining
current and future land uses, and conducting field checks. The model will be tested
and operational by ,lanuaty 15, 1995, with actual modelling results to be available
later when local water quality data from our monitoring stations becomes available.
Based on the results of the dynamic modelling of the Kenter Canyon sub-watershed,
other sub-watersheds may be s~lectod from the other major *.stersheds in

COMPONENTS OF A MONITORING PROGRAM PLAN

The components of the monitoring progrtm plan such as monitoring rite
dry/storm ~tmpling grcquency and methodology, constituents to be ~ampled, field and
laboratory procedures, QA/OC, etc., can be found in Volume 8, which has

The Monitoring Program elements descn’bed in Volume 8 Hill be revised to addresa
the Monitoring Program needs descnbod in Section A - D above as agreed to in the
letter from the County to the Regional Board dated September 22, 1994.

As the various chapters of the Plan are more fully developed, the Monitoring
Program will be revi.szd to address any additional monitoring needs that may ,result

For water quality data collected at the 24 monitoring stations, please see Volume 8
for data storage and reporting methods.

For each Section A - E of the Monitoring Program described above, an annual report
Hill be prepared detailing the data collected, with an evaluation and interpretafim
the data including water quality impacts.

......... R0060819



NPDES PERMIT NO. CA 00616.54

TASK ~.2

REPORT OF WASTE DISCHARGE (ROWD)

PUBLIC WORKS

LOS ANO~ COUNTY DEPARTMENT OF PUBLIC WORKS
WASTE MANAGEMENT DIVISION
WATER QU~ SECTION

R0060820



TABLE OF CONTENTS

INTRODUCTION

L Program Manageme~

B. ~ns~ An’~gemen~
C. Rsca~ Resources

C. Enforcement Pnx:eckJrel 11.4

~
D, Co<:~tllf~)n with State Non-Stomlwl~ 11-5

~ IlL Indusldal/Commetdal Soumll Ilk1

a. control Measures ~ 111-3

F. T~ II1-~

IV. New De~k~mt md ~ IV4

A. P~-r~ng Proceckne

B. Corporal~ Yards V-2
D. Parks and Recreation V4
D. Storm Drain System Operation and Management V-5

I.

F- Streets and Roads V-7~’ F. Rood ConVol V-9

! R0060821



R0060822

I



SANTA CLARA RIVER
STORMWATER MANAG~ PLAN

INTRODUCTION

On June 18, 1990, the National Pollutant Discharge Elimination System (N’PDF.S) Permit -
Order #90-079, NPDES #CA0061654-C16948 was issued to the County of Los Angeles and
17 cities tributary to Santa Monica Bay. During the subsequent years, two newly
incorporated cities, Caltrans, and the County of Ventura also became Co-Permittees. This
Permit outlined a three.year program which required each Permittee to: characterize
drainage areas; develop and schedule the implementation of Best Management Practices to
enhance the quality of stormwater/urban runoff within its jurisdictional boundaries and in
storm drains it owns and operates. On July 1, 1992, 36 additional cities were initiated into
the Permit and began their three-year program. By July 1, 1993, the remaining 30 �ities in
Los Angeles County within the drainage basin were initiated into their three year program.
The cities were grouped according to their starting dates and referred to as Phases 1, II, and
[] respectively (See Table A). In general, the boundaries of each Phase did not encompau
whole watershe~ but portions of various watersheds (see Figure 1).

The Permit has a five.year duration and although Phase [] cities have only completed year
one of their three-year program, the Permit requires the submittal of a Report of Wast~
Discharge (ROWD) which serves as an application for a subsequent NPDF_,S Permit to
replace NTDF_.S Permit @CA00616.54, which will expire on June 18, 1995. Therefore,
County of Los Angeles, the County of Venture, Caltrans, and the 85 cities are now parties
to the subsequent NPDES Permi! application utilizing the Municipal Stormwater
Management Plan (herein alter called the Plan) concept.

The Plan is based on the Stormwater Management Plan Components developed by
Cafifonfia Regional Water Ouality Control Board, Los Angeles Region (Regional Board),
and is proposed on behalf of the County of Los Angeles and the other pani�/paring
agencies, see Table B. This Plan describes the stormwater management activities to be
undertaken during the ne.xt single, five-year NPDES Municipal Stormwater Permit. The
Plan involves the subdivision of the area of the County under a singie, new Penn/t, into
sLx watersheds, each with its own stormwater management plan. For these watersheds and
the agencies in each of these watersheds, see Table B and Figm’e 2.

As required by the current Permit, all Permittees have proposed BMPs for thair
jurisdictions, described in Volume One and under prior submittals made to the Regional
Board. These BMPs have already addressed many of the program areas d/so.used undm"
the stormwater management plan. As required by the current Permit and continuing on
under the new Permit, the Permittees will continue to implement these BMPs. This
stormwater management plan wilJ involve reorganizing the individual city-based BMP
programs into a single stormwater plan for each watershed. The timeline shown in this
document reflects the time needed for the transition from individual city-based programs
to the prep,~-ation of a mutually agreed upon and coUectively developed watershed plan by
all parties of the new Permit for each of the watershed areas. The first step in begimfing
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V
this process will be the reorganization of the current three-phase program into a new~
watershed based program. A reorganization of the Phases into watersheds which are based~"
on hydrologic characteristics will allow for the consistent development and implementation
of programs among Permittees, referencing land use and draLnage inh-astructure within their T
respective watersheds. Consistency of programs throughout the watershed will be beneficial
in terms of targeting specific pollutant problems and areas.

This specific Plan wiU address stormwater management for the following permittees:

n
U
U
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:
I. PROGRAM MANAGEMENT

A. PROGRAM STRUCTURE

The County of Los Angeles is designated as the Principal Permittee. The other
agencies are designated a~ Co-Permittees. The following ate �onditions that
establish the responsibilities of all Permittee~.

1. RESPONSIBILITIES OF PRINCIPAL PERMrrYEE

Anticipated dude~ of the Principal Pemdttee include:

* Being the �oordiaators of permit activities and ~ the area-wide ~.~
Executive Advi~ry Committee and the Watershed Man~ement
Committeeg

¯ Providing the re,5ources necessary for doelopment o/’ the stormwater

~ ¯ Providing technical gt~d Madnbtradve support for both the F.xecudve
AdvLsory and Management Committees;

¯ Implementing the monitoring program;

¯ Providing the resources necest, ary for developin~ annual reporla
including evaluating monitoring program data and BMP effectivene~;

¯ Compb/ing with aft the r~potm’bility of a Co-Perminee as outfined
beJow.

RESPONSIBILITIES OF ALL CO.PERMrI’IgK~

Each Co-Perudttee is dedgnated ¯ number of dutie~ under the Woposed
stormwater management plan:

¯ Participate in the development of the stormwater management plan;

¯ Implement the ~tormwater management plan within their juri.~dictional
bound~ie~ and the storm dra~ th~ own and operate;

¯ Provide information needed by the Pri~dpal Permittee on program
implementation for development of the annual reporl~

The m’ea under the Permit will be subdivided into the sh watersheds m’butary
to the following waterbodies: Santa Monica Bay, which is further divided into r"~-
a) MaEbu Creek and Other Rura~ Areas, and b) Ballona Creek and Other
Urban Areas; Los Angeles River; San Gabriel River;

I-I
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Dominguez
River (See Figure 2). Managing these watersheds is a ta~k that will require
a collective and cooperative effort on the part of all governmental entitle,
named in the Permit that are within each watershed.

The management structure of the Plan con.~ts of an area-wide Executive
Advisory Committee, Watershed Management Committeet, and
Subcommittees. This particular structure is intended to provide ¯ ~uitable
program for the unique characteristic, of each watershed and thall be
developed by April 1995.

The Co-Permittee$ tributary to the Santa Clara River watershed shall adopt
this watershed stormwater management program structure as ¯ guide to allow
for an area-wide uniformity of �ompfiance of the Petmik

F-~2LrI~tg ADVISORY COMMITr[~

The area-wide Exe~tive Advhory Committee thall �omht of the
Lot Angeles, as Chair, and two representative Co-Permittee, from each of the
tix watershed.,. Tim Committee assume, no respontlbility for the adequacy
or inadequacy of any individual city’s program and ~houid not be viewed
the responsible agency in ~ ten, e. The Committee’s main role it to
facifitate progrttm within each watershed and to enhance mn.~tency among
all of the progrmm. Additional re*pon~ibifitie, of the mmmittee

Making recommendatiom on area-wide i~ue, to
Wsterthed Management C.tmtmitteet;

Reviewing the ttonnwater management plato as developed by each
Watershed Management Committee and provide directiom grid
guidance on the plans for mnsideration by the Wsterthed Management

cons eocy of m -wide

d. Preparing and forwarding unified submittals to the Regional Board
upon receipt of information and materials submitted by the Watersbed
Marmgement Committee in compliance with Permit requirementt;

e. Scheduling and coordinating meetings and corres~ndenee to allow for
communication between the Co-Permittee* and the Regional Board;

Acting as fiaison between all Permittees and the Regional Board on
Permit issues as well as mediating conflict among the Permittee*.
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the executive committee and the management committee meetings as they are
scheduled. The lead agency is responsible for coordination of the Permit but
is not responsible for the adequacy or inadequacy of any individual "r
Permitlee’$ program. All other entities are Co-Permittees and will be
responsible for the Permit compliance of their own agency’s program. An
implementation agreement will be dr~ted formally detaili~ the
responsibilities of the Principal Permittee and the Co-Permittee~. The
agreement would also address the funding of various watershed.wide
such as plan development, annual eva~uation and reporting, and monitoring.
Execution of the agreement by all Permittees is targeted/’or December 199~.

7
AREA.WIDE INTERAGENCY

As the Plan for each watershed is more fully developed, the Watershed
Management Committee will coordinate with spe~L’tl agencies and di~trim
that also regulate and/or perform activities under di~’erent element~ of the
Plan. TI~ coordination will attempt to ensure that their functions and tbe
Plan are compatible.. A few of the,~e agencie~ include:

¯ Landscape maintenance activities at publk,-owned p~ks will be
reviewed as pan of additional plan development to ensure the use of
proper management measure.
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¯ Mosquito Almtemem

¯ Coordination with the County Agricultural Commissior~, will be done
for mosquito abatement programs to avoid adverse impact on the
quality of stormwater/urban runoff.

Water Districts

¯ Activities with regards to the Water Districts gctivifies will be reviewed
and, when feasible, comply with the watershed program regulatiom
and requirements.

Other entities, both private and pubfi¢ which have mjor land holdings and/or
authorities that impact the quality of storzmvater/urban runoff should be
initiated to participate actively in the program.

& CrFY-SPF.C’iFIC INTERAG£NCY ARRANGEMENTS

F~ch city will need to develop the institutional frmnework to addre~
operation, maintenance, construction" redevelopment, and other a~ivities
performed by city agencie~ such as Public Works, Par~ 8~d Recreation,
Plam, ing, and Public Owned Treatment Worm (POTWs). ’lhese city agencies
will need to parlicipate in the planning and implementation of relevant phut

As each of the ~ chapters are completed, etch Purmittee will develop ¯ budget
for implementing that portion of the Plan. A complete budget for the Plan will be
produced upon completion of development for 811 Plan components (Decem~ 1~;~).
The budget will provide information such as funding sources, staff resources, contract
s~rvices, and cost ~ armngemen~

1. AREA-WIDE

In implementing the Plan, the Per~ittees may elect to jointly fund ¯ single
program for �~rmin BMI~s, such as Public Education, that are area-wide in
nature. Fundix~ agreements including budgets and cost per age~ncy would be

2.    CTrY.SPF..CIFIC

Each Permittee will develop a budget detailing the cost of implementing Plan
activities within its jurisdiction. Special f3mding in the form of grants,
donations, or other forms of contribution should also be actively punued to
assist in funding special studies and/or BMP~
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D. LEGAL AUTHORITY

Each Permittee is responsible for implementing the Plan within its jurisdictional
boundaries and therefore must acquire ~ needed legal authority. Each Permittee,
being separate legal entities, are to have adopted as required by the existing Permit,
ordinances that will provide them ~th the adequate legal authority to develop,
admi~ter, implement, and enforce storm water/urban runoff management programs
within their own jurisdiction. The ordinance must provide for its enforcement and
at a minimum specify that violators may be subject to penalties including, but are not
limited to, frees and termination of the activity causing the violation. A plan for
identifying any additional legal authorities needed by the Permittees will be included
in the completed Plan for the Santa Clara River watershed (December 1~6). Upon
completion of development of the Stormwater Management Plan, enforcing
compliance with the Plan will be the responsibility of the Regional Board.

I-6
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II. ILLICIT DISCHARGES

of illegal connections and illicit disposal (IC/ID) practices is an importantTheelimination
component for any program aiming to enhance the quality of stormwater/urban runoff.

Although more information is needed to assess fully the benefits and costs of conducting
IC/ID programs, we can make logical decisions regarding application of Best Management
Practices (BMPs) to minimize such incidents. These BMPs will vary due to the jurisdictional
differences which exist within each watershed. Each jurisdiction within the watershed will
be developing and implementing those activities which adequately serve the jurisdiction and
the watershed as a whole.

IC/ID practices are intermittent discharges of pollutants into the storm drain system that
can degrade the quality of receiving waters. This can occur through catch basins, area
drains and even on gutters and street surfaces. Some illegal dumping activities are done by
individuals who do not know that such practices are illegal and can adversely impact the
environment. Yet, others may be carrying out such practices with the full knowledge that
such activities are prohibited.

A. ILLICIT CONNKCrlONS

in order to implement an illicit connection management program, jurisdictions as ¯
whole will need to develop and implement the procedures for investigating each o~
their respective storm drain systems.

Detailed procedures to eliminate illicit connections depends on the complexity of the
storm drain system. A consistent watershed wide concept will be developed to
investigate illicit connections to the storm drain system. Based on the results of field
screening activities, or other appropriate information which indicates an area of
reasonable potential of containing illicit connections, detection and follow up
procedures would be followed. Priority should be established to focus on nmjor
problem areas and allow for a �ost-effective approach to eliminate illegal
connections. This concept will be developed by December 1996.

L SYs’rgM SURVEY’

A system su~’¢y is a n¢cessa~ component of an illicit connection elimination
program. Although the basic concept is similar, the actual techniques and
methods which jurisdictions within the watershed use to conduct system
surveys can be quite different.

In conducting system surveys, the intent is to avoid cosily investigations within
areas not suspected of containing illicit connections. Field screening, map
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research, and land use investigation activities will be done initially to identify V
potential problem areas. Public outreach efforts will be used to inform
citizens in the area about the problem. Enforcement action will be taken to
terminate such illegal connections, it should be noted that more detailed and~"’
sophisticated techniques such as televised inspection and dye testing will only T
be used in special situations as needed.

Presently, Los Angeles County has undertaken such a survey. Maps detailing
the location of each storm drain, its manholes and catch basin connector pipes
are being prepared to facilitate monitoring of illegal connections and
discharges. The location and source of discharge for connections b being
inventoried. A GIS system to allow for the management and analysis of thi~
data is also being developed. This information will be used in the storm �lr~n
inspection program which is ongoing. The program is targeting open channel
storm drains. All open channels will be inspected for evidence of illegal Ddischarges. The open channel inspection will also be used to collect
information on dry weather discharges from underground drains for use in
pdoritizing future underground drain inspections,

ONGOING SYSTEM INSPECTIONS
,!
¯ Ongoing system inspections for illicit connections will involve the techniquea
¯ ~ identified in Section I above., along with some additional activities, in smaller

systems where the storm drain goes into several pumping stations, a regular

Fr

inspection of the pumping stations for, among other things, evidence of lllidt -..-~
’ discharges will be sufficient. ""

In larger and more compl~ systems, a program of field screening will b~
used. Evidence of pollution will be categorized and prioritized. The storm
drain alignment tributary to the suspect illegal connection can then be further
investigated for illicit connections, if a discharge can be traced to a particular
facility, the facility will be investigated to identify where exactly the pollutanta
are coming from and efforts needed to stop the dischar~.

Another means of detecting illicit connections may be to rely on reports of
illicit discharge from the public. This will utilize the County’s or another
agency’s establisbed "hotline" number that the public can call and report such
observations.

A consistent recording system will be established to track report of illegal
connections. This recording system will be used by the Permittees within the

11.2

.- . ¯ ~       " ..       _ ¯ _ __:’~ ~-mP’?.-~_~"~~ ~’-~v_~.,, ~ "~-_~i ~ " ~-~ ~,             ~ " ~’ ~ -- ~

R0060836



B. ILLEGAL DUMPING

Due to the intermittent and unpredictable nature of illegal dumping, apprehension
rate of violators could be quite low. The first course of action is to develop an,area
wide educational and reporting system along with prompt response procedures. This
will be accomplished by December 1996.

to OUTREACH

See Chapter VII: Public Information and Participation of this report for a
detailed discussion of the outreach program.

SYSTEM SURVE! LJ.ANt~E

Measures that may be used for this aspect of the program may include, but
are not limited to. regular inspections of vacant facilities, street use inspection
programs to detect illegal discharges and dumping into the street system, and
a public complaint and reporting system.

For example, Caltrans has established a system surveillance program for
investigation, identification, and remediation of hazardous waste and debrb

SPILL RESPONSg

The Health Hazardous Materials Division (HHMD) of the Los .Angeles
County Fire Department is generally the prima~ spill responder, if the
material is found to be hazardous, the cleanup and disposal of the material
will be done under the supervision of HHMD. If the material is non-
hazardous, the responsibility will fall on local agencies to coordinate cleanup,
disposal and attempt to identify and prosecute the violators. Cooperation
among all agencies will be needed to allow for prompt action and joint effort
to deter such violators. All agencies will have local authority against such
illegal dumping activities.

To increase efficiency, Los Angeles County has evaluated the latest
developments and equipment regarding improved containment procedures.
Though their procedures were found to be adequate, new procedures are
being developed. The County has also established a tracking system for
complaints. While hotline complaints are registered, minor dumping
violations will be followed up with a letter.

R0060837

!



4. t_"OMPLAI NT RESPONSE

The County and some local agencies have established a stormwater telephone
"hotline" that can be utilized by all citizens. Public complaints are generated
through these "hotlines" and also through regular channels such as calls to
Fire or Police agencies or to public works or legislative offices. Although
responses to these complaints will vary depending on the nature of the
complaint, action shall be taken.

COORDINATION OF ALTERNATIVE DISPOSAL

Alternative disposal is one way of reducing non-stormwater materials that can
potentially find their way into the storm drain system. Recycling programs are
one of the most effective ways to reduce waste material. The recycling
program can either be at the curbside or through drop-off centers. Household
hazardous wastes can be dropped at mobile collection centers or at fixed sites.
Co-Permittees in the basin generally participate in the County’s Household
Hazardous Waste collection program. Effectiveness of those programs may
be enhanced by a public outreach program that will inform the public of the
Iocatiom and/or schedules for such events. Technical assistance or
information may also be provided to businesses that want to develop ¯
pollution prevention, waste minimization or alternative disposal program.

One example of alternative disposal is the Household Hazardous Waste
Roundup events sponsored by the Los Angeles County Department of Publk
Works and the County Sanitation Districts. Rather than participating in the
roundups, Caltram recycles its used oil, anti-freeze, and other wastes. In
addition, Los Angeles County has established a curbside recycling program for
various materials including, aluminum, newspaper, glass, metal, and plastic.

& REPORTING

Incidents involving a hazardous material entering the storm drain system am
to be reported by the respomible party, or, if not known, the responding
agency, to the California Regional Water Ouality Control Board, Los Angeles
Region (Regional Board). Complaints received through the County wide and
local city hotlines will be tracked and reported to the Regional Board.

C, ENFORCEMENT PROCEDURES

Enforcement actiom against discharges are done through either state hazardom and
toxic materials statutes or through municipal ordinances that are already in the mdm
of the Permittees. Industrial Waste Ordinances may be used in enforcement actions
against illicit connections. Furthermore, anti-littering, health codes, plumbing codes

114
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and fire codes may be utilized for dumping or spill incidents. Enforcement actions
can be taken by different municipal agents, including but not limited to, Industrial
Waste lnspecto~ Building or Plumbing Inspectors, Fire Department Inspectors, Park
Rangers, Street Use Inspectors, Health Inspectors, Police Officers, Community
Services Officers, Animal Control Officers, Code Enforcement Staff or Public Works
lnspecto~ Some of these agents are empo~’ered to either issue citations, issue
notices of violations, issue cease and desist orders, or even make arrests depending
on the type of violation and the code provisions that they are enforcing. Some of
these agents are also empowered to enforce not only municipal ordinances but also
state iaw~. A review of the various enforcement tools used by the Permittees will be
performed. A recommendation will result on a consistent enforcement approach for
the watershed for consideration by all Permittees in their own enforcement programs.
This recommendation will be developed by December 1996.

Both the Los Angeles County and C.altrans has regulations prohibiting improper
disposal. The County regulations are enforced by Health Department, Fire
Department, and Animal Control inspectors. Caltrans posts "No Littering" signs and
t"mes violators. Santa Clarita has property maintenance inspections and ¯
Beautification Committee that reach out m the community to discourage improper

D. ~ORDINATION WITH STAYI~ NON-STORMWATI~R PF..RMIT~

In order to characterize the nature of the existing non-storm discharges in the
receiving waters within the watershed, ¯ list of NPDES Permits issued by the
Regional Board will be obtained. This will help in determining unexpected discharge
during dry weather and to allow enforcement actions to focus on illegal dumpin~

There is also a need to coordinate with other environmental agencies to ensure that
requirements imposed by these agencies do not conflict with stormwater regulations.
Requirements of many agencies do complement stormwater regulations. These
agencies, include but not limited to, Fish and Game, DTSC, USEPA, and the Coastal
Commission. Coordination with these agencies will help minimize overlapping
investigations and result in a more efficient use of resources. A watershed wide
concept will be developed by December 1996.

IDF..NTIFICATION OF P£RMISSIBLEfl~ERMITrABLE DISCHARG~

A list of non-stormwater discharges that can he allowed to discharge into the
Waters of the State will be establi.~ed by the Regional Board.
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APPROPRIATE MANAGEMEN’r PRACTICES

Continued communication with the Regional Board will allow current
information to be circulated among all agencies.

REPORTING

Any conflict in requirements of other environmental programs/agcncies must
be reported immediately to the Regional Board for ruling as to which one
should take precedence.

R0060840



¯
!11. INDU~rRIAL~COMMERCI~L SOURCES

Each Permittee shall develop and implement a program that focuses on the identification
and control of storm water pollutant discharges from industrial/commercial facilities within
their jurisdiction. This program shall provide for the inspection of a facility’s compliance
with storm water regulatior~ as well as general outreach for all facilities that are potential
industrial and commercial dischargers.

Each Permittee is responsible, under the requirements of the Municipal Stormwater Permit.
for all discharges from commercial and industrial facilities within its jurisdiction. Many
industries are also required to be permitted under the State General Industrial Activities
Stormwater PermiL Enforcement of the spe~dfic provisions of the State General Permit is
the responsibility of the State.

A. IDENTIFICATION OF SOURCES

As required under the current Permit, the Permittees have produced a listing of
industries by SIC category for each drainage area. Also a breakdown of major land
use types was also performed for each drainage area.

A pollutant source identification program will be designed to identify significant
pollutant sources (i.e. parking lots, industrial activities, etc.), with the hope that
remedial action can be undertaken to reduce any significant impacts so identified.
It will focus on monitoring very small areas (i.e. less than five acres) where a specific
and/or interrelated set of pollutant generating activities are occurring. Its objective
is to provide data for selecting BMPs for specific activities rather than characterizing
discharges for long-term pollutant loading estimate~,

Identification of pollutant sources can be done using a number of methods. Potential
sources of storm water pollutants can be identified by records of chemical use and/or
storage, by studies of specific activities which lead to the deposition of pollutants
throughout the watershed, and by field impection or monitoring. Watersheds which
may contain significant pollutant sources can be identified through land use
information or by ma~ load estimate.

By mid January 1995, the County will begin targeted monitoring of a municipal
corporation yard in the Santa Monica Bay watershed. This will provide data on
industrial activities which can take place at such a facility such as vehicle
m~intenance and repair, materials storage, equipment storage and repair. A more
comprehensive program to identify various pollutant sources will be developed by

m-t
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C~TEGORI~.~L USY

Source~ identified as a categorical industry regulated by the U.S.
Environmental Protection Agency (EPA) will be grouped into a categorical
listing of industries. The categorical list provides an organized overview of
the target facilities that, based on land use, operation, and activities, could
potentially contribute significant amounts of pollutants into storm water
runoff. Some of the industrial categories regulated by the 13.5. EPA include,
but not limited to:

¯ Aluminum Forming ¯ Metal Finishing
¯ Asbestos Manufacturing ¯ Metal Molding
¯ Battery Manufacturing & Casting
¯ Canned & Preserved ¯ Oil & Gas

Fruits & Vegetables ¯ Organic ChemicaLs
¯ Cement Processing & Plastics &
¯ Cz~per Forming Synthetic fibers
¯ Electroplating ¯ Paint Formulating
¯ Glass Manufacturing ¯ Pesticides
¯ Grain Mills ¯ Plastic Molding
¯ Machinery Manuf~ & Forming

& Rebuilding ¯ Rubber Manufacturing
¯ Soap & Detergent ¯ Sugar Processing

RANKING

Industrial and �ommercial facilities identified as pollutant sources shall be
ranked in order of priority for development of management measures.
Facilities considered to be high priority are those whose operations and
activities are determined to potentially contribute the most significant
pollutant impacts to storm water discharge.

UPDATE PROCEDURg

Each year the Co-Permittees will evaluate the results of the monitoring
program, the illicit discharge investigation program, and other available
information . to identify fikely sources of specific pollutants. The annual
report to the Regional Board will recommend a strategy for pollutant source
identification du~ng the following year, including specific sites and/or

111.2
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CONTROL MEASURE8

Specific urban runoff control programs for major potential pollution sources shall be
developed by March 1997. Within these programs storm water pollution control
measures shall be developed for various pollutant sources. Control measures such
as source control and treatment control offer different, but complimentary
approaches to storm water pollution control

Source control measures focus on good housekeeping practices, pollution prevention
and minimization, and education. They are ~ less �ostly than treatment controls.

Treatment controls involve physical treatment of the runoff, usually through
structural means. Also treatment controls will not remove all pollutants and their
removal efficiency is difficult to predict given the limited understanding of the
relationship between facility design criteria and performance.

The initial focus will be on the development of source control measures. As
information is collected under the pollutant source identification program regarding
specific pollutant sources, specific control measures, including structural, will be
evaluated as to their effectiveness in addressing these sources.

L POLLUTION PREVENTION MEASUIgg~

Source minimization and education are the f~t steps in
control Other activities that contribute to source control are:

¯ Site design alternatives (i.�. roof over fueling stations and carwash
provide spill containment curb around stored material, etc.)

¯ Good housekeeping pragticea

A variety of treatment control measures have been utilized throughout the
country for storm water quality. However. the effectiveness of these controls
are highly dependent on local conditions such as climate., hydrology, sort,
groundwater conditions, and extent of urbanization.

Some of the more common ueatment controls are:

¯ Oil/water separators - Oil/water separators are designed to remove
one specific group of contaminants: petroleum compounds and grease..
However, separators will also remove floatable debris and settle.able
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s Infiltration - A family of systems in which the majority of the runoff
from small storms is infiltrated into the ground rather than discharged
to a surface water body. Infiltration systems include: ponds, vaults,
trenches, dry wells, porous pavement, and concrete grids.

¯ Wet ponds - A wet pond has a permanent water pool to treat incoming
storm water.

¯ Constructed Wetlands - Constructed wetlands have ¯ significant
percentage of the facility covered by wetland vegetation.

vegetated channel that treats concentrated flow. A .~trip treats sheet
flow and is placed parallel to the contributing

¯ Extended Detention Basins - Extended detention basins are dry
between stornu. During a storm the basin fills. A bottom oudet
releases the storm water slowly to provide time for sediments to settle.

¯ Media Filtration - Media filtration consists of ¯ zetding basin follow~l
by ¯ filter. The most common filter media is sand; rome us~
peat/sand mixture.

¯ Multiple Systems - Multiple systems are ¯ �ombination of two or mob
of the preceding controls in

OWllC.KACll

General outreach for all facilities that are potential industrial and commercial
dischargers shall be set up area-wide by the Management Committee., to provide
general guidance in complying with the storm water program by March 1997. It shall
also serve as a reminder of pollution prevention measures mad keep facilities
informed of their obligations to the storm water program.

Subcommittees may be established to develop specific outreach materials for
industrial and commercial categories and specific activities tl~t are identified as high
pdodty.

For additional information on outreach, refer to (~lmpte~ VII: Pabik laformatlza
gad Partkllmtioa of ~ report.



- V
D. INSPECTIONS

0
Most municipalities have existing programs such as industrial waste, f’Lre, and health T
in which industrial and commercial facilities are inspected on a regular basis. E~chLPermittee may elect to have inspections for the storm water program incorporated
into these existing inspection programs, or be done as a completely separate program,
depending on the needs of the Permittee.

The purpose of these inspections is to ensure that facilities are in full compliance
with the storm water regulations and to ensure that control measures are being            ’~
implemented. The frequency of inspection of facilities will be prioritized based onJ.
the operation and categorization of the facility.

Inspectors consisting of public Personnel will be trained adequately to recognize and
handle problematic activities concerning storm water pollution that may be existing
or potential; and inspect for the deterioration of the storm drain system and
illegal/improper connections. Training programs will be developed through the
Watershed Management Committee and po~ibly specific Permittees for use by all
Permitteet.

Procedures for the identification, investigation, enforcement, and prmecution m the
full extent of a jurisdiction’s legal authority will be developed.

For example, Los Angeles County issues permits to all commercial and indtatrial
facilities that generate industrial wastes. Included within this program are auto
related busin~ gas stations, and restaurants. Facilities with industrial waste
permits are regularly inspected, in addition to those businesses in the
unincorporated areas, the County Department of Public Works also pr.ovide~
industrial waste inspections, under contract, for Santa Clarita. The City is m the
process of developing an inspection program in which facility inspections are
performed in response to complaints.

throughout an inspection. It may also serve as a general guide for the public,
providing information about the requirements necessary to comply with the
storm water regulations.

SCHEDULg

The inspection program shaft be developed by March 1997. The frequency
of inspections shall be scheduled according to the type of operation and the
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categorization of the facility. Revisit inspections shall be done on an as
~ndnd ~

~,~PORT~

Inspectors shall report on all activities related to and/or violating the local
¯ storm water ordinance to the local governing agency. Standard reporting

procedures will be developed.

FOLLOW.UP PROCEDURES

Individual Permittee review and assessment of the reports may result in the
need for follow-up procedures, such as reinspection or legal action, provided
the jurisdiction has the adequate legal authority to do so. Follow-up
procedures will be developed to insure a uniform and consistent approach.

IL LOCAl, INCENTIVE PROGIIAM~

In developing the industrial/commercial program, the Permittees may consider
development of optional measures such as clean business incentive progran~ that
may offer more focused control on industrial and commercial sources. The targeted
completion date for this program is March 1997.

IP, TilAINING

Development of training progrmm for industrial +form water inslg~on staff is
projected to I~ completed by March 1997.

I. PUBLIC £MPLOYEU

All public employees shall be trained in the storm water regulations so thal
they abide by the regulations in the cours¢ of their work day. Also they
to be able to recognize and distinguish between legal and illegal activity so as
to administer the proper protocol in handling the situation.

For example, the Los Angeles County Department of Public Works has
requested all employees to report any observed water quality problems.
Caltraxm employees have received education in hazardous substance spill
awareness, pesticide safety, and vegetation management.

2. INSPECTOi~

Inspectors who visit industrial and commercial facilities shah be adequat~y
trained to determine compliance with the storm water regulations and nducat¢
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¯
the facilities about the requirements of the program. In addition, they should

~               be able to recognize and handle immediate problems as they are encountered.
during an inspection; and inspect for the deterioration of the storm drain
system and illegal/improper connections. Citation training will be necessary
for inspectors in agencies that have the citation authority,

G, COORDINATION WITH STATE INDUSTRIAL STORM WATER PERMrg

The Permittees have existing local ordinances governing industrial dischagges and
other non-stormwater discharges that require compliance activities ~imilar to these
in various State Regulations. Because coordination between the Permittees and the
Regional Board is anticipated concerning the regulation of industrie~ a mutual
agreement may be required regarding industrial inspections and enforcement.
Additional issues could also be addressed. Federal stormwater regulations hold local
municipalities responsible for stormwater discharges from all industrial/commerdal
facilities, including those covered by General Permit.

1. MEMORANDUM OF UNDERSTANDING

A Memorandum of Understanding (MOU) may be used to fornudlze the
agreement between municipaliti~ and the Regional Board on ind~trial
compliance program issues. A MOU among all local agencies may also be
needed to ensure cooperation between aft the agencies. The need for and
specific requirements for such agreements would be developed upon
completion of development of the industrial]commercial program by March

The MOU discussed above may include the exchange of information between
the Permittees and the Regional Board. Appropriate formats for such repom
would be developed as required.
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IV, NEW DEVELOPMENT AND REDEVELOPMFdCT

stormwater and runoff from both new construction and redevelopment, wifi
reduce pollutants from entering the storm drain system and subsequently the receiving

A, PLANNING PRO(~,~

(~Juality of stormwater ~ion should be included in the Oeneral Plan and the
Zoning ordLnance$. F..ffom to enhance the quality of storm water can filter into the
Subcfivi~ion actior~. Much of the storm w~ter �oncern~ can be channeled through
the �ompfiance effort of the California Environmental Quafity Act (CEQA). A
water~hed wide ~oncept will be developed by Jmze 199"/,

1. WA’IT.RSl4~D PROTECTION POH~21~

An integrated strategy will be developed for the watershed. Pollution control
efforts should be prioritized. A variety of statutory and regulatory
requirements could be used for this watershed oriented program. Watershed
protection policies need to be adopted by the local jurisdictiom whi,:h �ontro/

Both Caltram and the City of Santa Clm’im have regulations for watenl~l
protection. Caltram has established a requirement for water pollution �onu’ol
for ~onsttuetion projects. Construction may be halted if inadequate provMom
have not been made for water quality. ,Santo Clarim, in November 1992,
adopted ¯ Hillside Development ordinance that contains provisions for
drai~e., erosion control, runoff, and landscaping. Los Angel= ~ounty

The ~urrent ~QA =Environmental C~:klist Form
studi~s ~sn~nt indirectly ~ potenti~! ~ to stonnw~t~.
Addifion~ ~ould be made to the Form to directly ~ ~ormwater

~r=~A r~lui~ agen~es to u.~ f~:~’ble ~lternafives or n~fig~tion
to less~n potentially ~ignificant eff~s. The abi~ty to id~nfif~
effec~ i~ s~gn~ficant, and b) which mitigation mea.~-~s could be
reduce the effect, is ~ifical to the C~.~A proce~ A de~r a.~s~nt of ~ny
development, its potential adve~s~ impa~ on stormwater qualit~

IV-I
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¯ for a determination of "significance" which will enable the decision maker to
make development decisions upon full disclosure of possible adverse impacts.

SITE PLANNING PRO4:T:.SSES

All development will require the review and approval of a site/plot plan or
development drawings prior to issuance of a building permit.
the consideration of potential water quality impacts including croydon and
sedimentation during the early stages of the planning process will allow these
issues to be addres~d before substantial investments in engineering and
design have been made_

4. GENERAL PLAN CHANGES

The General Plan is the legal backbone of the plannLng proce~ All
development ~oprovals, zoning ordinances, subdivision approvals and public
works projec~ must be consistent w~th the policies, objectives, and principles
set forth in the General PLtn. l)iscu~on of stormwatcr issues in the General
Plan could g~tly enhance the aw~rene,u o~ the L~sues ~nd encourqe full
assessment of IX~ble adven~ impacu on ~tormwater quality ~ tbe rmlt of

USE OF MAS’I’EIt PLANS

For qencies which utilizes master pLt~ to gtdde their development acti~dm,
stormwater b~es can be out,ned in such documents. This will
etforu to fury ~ the po~ble ~dver~e impacu o,, stormwater query
the results of" ~j development witl~ the mnster plan ~

Numerou~ other policies or ~ could be used to incorporate
stormwater management goals into the planning]development proces~ Other
concepts will be evaluated for theb fea~bifity during the more detailed
development of this Cbq~.r.

PIANNING-PUBLIC WORKS IN’IT.RFACE

A variety of mechanLmu for coord~ting platm~ ~d public wodm activiti~
e.x~t. ,~m example could be some form of ~ (c~piud improvements
prog~). Ideally, any pla,m~tg documents which target or pro~ect populatio~
growth are coord~ted w~th CtP. Integrat~g stormwater management into
CtP ~ ~ow for m~tigntion of major adve~ impacts on the quatity
stormwater prior to any actual construction.
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V
!~ll~MI~.AI~ AND WAS’rE MANAGEMENT REQUIREMENTS

O
(::heroical and waste handling activities are also currently subject to ¯ variety            L
of regulations. BMPs to address this pollution source are largely centered
around "good housekeeping practices’. It involves storing, handling, using, and
disposing of these potential pollutant sources in ways that restrict
opportunities for unintended introduction of the materials into site runoff.
Proper chemical and waste management will reduce any accidental
into the storm drain system.

INSPF.,~’rlONS

mmtruction activity. Its purpose is to ensure that construction site runoff
�ontrol measures are being implemented. Existing practices should be
examined and modified accordingly to satisfactory uormwater/urbu nmoff

A checklist would encourage pore’hie streamlining of any requirements.
It �ould be eumt~rsome if an ovzrly rigid approach were taken which
mult~d in unne.cessmy administrative burden Howe’er, careful           :
dm~gn of the checklist could avoid this pitfall

Inspection schedules will depend upon e~isting praedce.s. It my be
desirable to have several schedules, depending upon the types of
activities/permits and/or the timing of activities.

A standardized reporting format is needed to allow for consistency
among all jurisdictions. Furthermore reports are also a useful tool foe"
future refinement of pollution �ontrol reg~atiom.

d. Follow.up Procedures

A format will be developed to do follow-up inspections on problem
facilities. Its frequency wifl greatly depend on the land use and the
degree of non-compliance of each facility.

IV4
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Permits are a form of "cross checking" by local agencies to ensure that regulations
arc ~ng implemented. Prior to the issuance of a pernfit, information must be
subm~zzed for review and approved A v,’atcr,,,hed v,’ide concept to provide some
con~tenc’v in local pcrm:ts will be developed by June 1997.

1. COORDINATION wI’rH EXISTING PERAIIT~

Storm ~,’ater issues should be incorporated into e.’dsting permits.

2. NE3,’¢ PERMIT ISSUES

Storm water issues should be clearly stated in new pem~ts to be issued for
new and/or redevelopment activities.

D, TRAINING

Training will enable staff to keep current of the latest storm water regulationa. A
watershed wide staff traarung concept will be developed by June 1997.

1. PLANNING PERSONNli;L

(See E..1.b. below)

2. PUBLIC WORKS PERSONNEL

(See E.l.b. below)

3. INSPECTORS

(See E.l.b. below)

E. CONTROL IM~_.A.S URES

Best management practices for the control of construction related pollution can
generally be divided into three categonea:

Nonstructural Sourc~ Controls for Reducing Urban Stormwater Pollutants:

¯ Practices that reduce the generation and accumulation of potential stormwater
contaminants at or near their source.

IV-5
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V
Development l.tyout Storm~te~ Comtm~                                         C~

¯ Practices that are directed at controlling the volume and discharge rate of
¯ runoff from urban are~ ~ well a~ reducuon of the magnitude of pollutants

in discharges through temporary storage or flow restrictions.

Erosion and Sedimeat Comtroh~

¯ Practices that can prevent or treat problems related to transport of eroded
material from construction and other land disturbing activities.

Development layout stormwater controls are of particular interest. These control
measures can be incorporated in the initial planning phase of any project. A
watershed wide concept will be developed by June 1997.

1. POLLUTION PREVENTION MEASURF~

Site

F.ffeetive implementation of urban BMPt requires integration of water
quality control elements early in the site planning and design proce~t.
Development of the water quality controls should not only achieve

This may include incorporating water quafity concerto into the rite
layout and dean (i.e.
connected impervious
proven to be cost effective for local climate, toil, and development
mnditiom.

Due to the diversity of climate and local condifiom, the development
of BMPs vary from location to location, and even jurisdiction to
jurisdiction. The selected management practices should be designed
for the local site conditions and especially seasonal ralnfafi conditions
that are experienced in Southern Cai~ornia. Suitability for the major
land use and drainage characteristics should also be fully

b,    Educ~on/Traimi~

F.~lucation/u~inin~ is imperat~.e to the success of au~ BMPs selected
for new or redevelopment projects. BMPs will fail if not properly

should be assigned to these respon.q’bilities.
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¯ V
" A program for effective education/training should be based on four

objective: ¯

¯ Promote ¯ dear identification and understanding of the
problem, including activities with the potential to pollute
stormwater;

¯ Identify solutions (structural and nonstructural BMPt);
~ ¯ Make every employee responsible for stormwater pollution and
:. its solution; and
’~ ¯ Integrate employee feedback into training and BMP
~ implementation to improve BMPt.

In many cases stormwater pollution control my already be achieved
by existing regulations or progrmm. In California. the Genera] Plan
Law and the California Environmental Ouality Act (CEQA) provide
¯ ba~ for municipalities to review and comment on all pm.je.c~ .within
their jurisdi~on. Under the General Plan Law. munic~palltie~ are

¯ ~ required to develop policies and regulations which guide developmem_
within the municipality. Each development project it then reviewed
for con~ormanc~ with the~ polici~ Under CEQA, projem are abe
subject to review and comment for any advene impact the pmjem~’             ’"~
my h~ve on the environment, including impam from stormwam

"POST CONSTitU~"rlON (I’itFAl"MEN13

topography;, pereent of impen~ious surfaces; rainfall; pollutants inherent
with the use of the development; and pollutants that may be
background to the area (existing vegetation, air fallout, etc.). The
applicability of various treatment control BMPs for use in new
development will be evaluated through the use of pilot studies and
examination of studies done on treatment control measures by other
agem:ies.

Prior to implementing any treatment control measures, they will need
to be evaluated for their effectiveness. This can be done through pilot
studies which could include elements such as: pre and po~t storm
event inspections; water quality monitoring; record keeping to
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standards. The Regional Board should resolve conflicts involving other
State and/or Federal requirements.

Fo OUTREACH

See Chapter Vii: Public Information and Participation for information.

G. ENFORCEMENT

See C3tapter Ih Illicit Discharges, Section (~ Enforcement Procedure~ for
~on~fioa.

COORDINATION wrrH STATE ~’ONSTRUCTION STORM WAFER PERMIT

L MEMORANDUM OF UNDER~ANDING

An agreement between the Regional Board and Co-Permittees may be used
to enhance compliance of construction site BMPs. The need for such as
agreement will be evaluated. If found to ,be desirable, an agreement will be
developed by June 1996.

"Une local enforcement 8gency of the State Construction Stormwater Permit.
which is the Regional Board, ~ouJd fot~vasd all information, including Notices
of Intent fil~ and any impections and enforcement actions taken, to the
Pcrmittees so that this information can be available to local municipal
construction site inspectors to alert tbe.m of any specific concerns on the job

The Regional Board should explore funding to be channelled to the Co-
Pcrmittces so the Co-Pcrmittee can be more actively involved with the State
on the Permit.
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Seating of Manhole Covers - Tlds program has sealed manhole covers and bar
holes in areas subject to flooding.

¯ Expansion of Emergency Call List - Beeper numbers of all supervisors,
superintendents and st~nd-by c~ews were added to emergency ca/l fist.

CORPORATION YARDS

Corporation yards include any area or facility that is used for veldde maintenm~e
or washing, other maintenance, chemical storage, paint facilities, and supportive
activities for field crews. Penmttees will need to incorporate pollutant control
measures at these facilities and develop a plan for each facifiw outlining tbe
measures to be implemented. Since these are industrial type activities, the corporate
yards would need to implement measures as described in the Industrial/commercial
Source Chapter.

I. STORM WAIY.R POLLtrTION PRL’VENTION PLANS ($WPPP)

Though not required, penn/trees may elect to use some form of SWPPP as ¯
vehicle for compliance. Any BMPs to be implemented must be pan o~ ¯
compreheusive plan designed to address the various poUutant sources at each
corporate yard. To achieve this goal, the mimic/parities should first ideatify
the potential pollution sources and who is responsible for implementing
storm water management measures. Based on the fac~ity type, managemam
practices and schedule of implementation will be developed. BMPs that can
be used to improve the quality of nmoiI include, but are not limited to,
housekeeping practices, material storage control, vehicle leak and spEl control,
and illegal dumping �onu’oL

2. OUTDOOR LOADING/UNLOADING OF MATERIA~

Municipal employees who handle potentially harmful materials should be
trained in good housekeeping practices to prevent or reduce the discharge of
pollutants to storm water f~’om outdoor loading/unloading of materials.
Materials spilled, leaked or lost during loading/unloading may collect in tbe
soil or on other surfaces and be carried away by runoff or when the area is

Appficable BMPs should be selected based on the following four factors: I)
Extent of exposure of material to rain.Carl, 2) preventing stormwater run-on,
3) checking equipment regularly for leaks, and 4) containing spills during
transfer opomfiom.

R0060857



MATERIAL STORAGE CONTROL

A program should be developed to prevent or reduce the discharge of
pollutants to storm water from outdoor container storage areas using
measures such ~ installing ud’eguard again accidental release~ secondary
containment, conducting regular inspectior~ and training employe~ in
standard operating procedures and spill cleanup techniques. Employee
education is paramount for successful implementation. Employees should be
trained in emergency spill cleanup procedures.

To limit the po~sibillty of storm water pollution, containers used to store
dangerous waste or other llquids should be kept inside the ouiIding unless this
is impractical due to rdte constraints. Storage of reactive, ignitible, or
flammable liquids must comply with the fire and California OSHA �od~.
Practices such as placing containers in ¯ designated area should be employed
to enhance such requirements.

4. VEHICLE AND EQUIPMENT WASHING AND MMNTENANC~

Washing vehicles and equipment outdoors or in areas where wash water flows
onto the ground can pollute storm water. For municipalities that wash
vehicles or pieces of equipment on-site, it should be performed in a

Vehicle or equipment maintenance is ¯ potentially significant source of storm
water pollution. Pans are cleaned with solvena. Many of these cleaners are
harmful and ,,,ust be disposed of as a hazardous waste. Appropriate BMPs
are waste reduedon, use of alternate products, recycling, and spill leak dean

WASTE HANDLING AND DISPOSAL

Proper waste management h posfible by tracking waste generation, storage,
and disposal; reducing waste generation and disposal through sou~
reduction; and preventing rim-on and runoff from w~te management areat.

C. PARKS AND RECREATION

l~rk Departments man~e landscapin~ and swimm~ pools. Both of these ~tiviti~s
involve the use of chemicals, waste maz~ement, and non-storm water discharges.
In addition maintenance of swimmin8 pools requires the periodic discharge of large
quantities of swimming pool water.
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Landscape maintenance involves the use of pesticides and fem’lizen.
Proper use of these materiah will reduce the risk of loss to storm
water. Whenever possible, leave or plant native vegetation to reduce
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fertilizer, and pesticide needs. Integrated pest managementwater,
should be employed where appropriate. The Park Deparunents should
aho e~tabltsh a schedule for irrigation and fertilization The chemicah
will be carried from the site by the next storm if they are applied
during the wet sea,on. Overwatering leads to discharge of water that
may have become contaminated with nutrients and pesticides.

Storm water from parking lots may �ontain undesirable �onmntratiom
of o/1. grease, suspended particulates, and metals, as well ~ th~
petroleum byproducu of engine �ombtation. Po~ble maintenance
BMPs include periodic sweeping and cleaning catch ~

The drainage of twimming pool water mu~t imure that chlorine
residual it below allowable water quality limitt. The potential for
recycle/reuse for irrigation of lawta and landu:apeJ may be
investigated. Swimming pool filter back-w~h watch thould not be
di.w.harged to the storm drain, but should be allowed to ~ettle and then
di~po~.d to the ttnitary ~ewer. Other po~ible alternative metturet
would be to tae the backw~ for irrigation or dhpotal on ¯ dirt area.

D.    STORM DRAIN SYSTEM OPERATION AND MANAGEMENT                                      ~.~

The maintenance and operation of the storm drain system has an impact on storm
water quality and must be addressed. Material clogging storm draim cannot be
discharged into drains. It must be dispoted of properly.

Regular maintenance of public and private catch ~ and irdet~ h n~
to en~ure their proper function. Maintenance will remove pollutant~ reduce
high pollutant concentrations duging the ftr~t flu~ of storms, prevent dogging
of the downstream conveyance sDtem, and restore the catch basin’s functional

~: ¯ Clean catch basins in known problem areas more frequently to remove
sediments and debris accumulated during the ch~ weather monthg

i * Keep records of the number of catch basi~ cleaned; and
!~ ¯ Track the amount of waste collected.
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The Los Angeles County deans it~ catch basins annually by hired contractor
prior to the rainy season. Data on the quantity of debm is being collected to
determine whether additional cleaning is justified.

2. DRAIN MAINTF.,NAN~

Open channel storm dra~ should be cleaned at least annu~y prior to th~
rainy season. Problem ~rca~ should be dealed more fi’¢qucntly g~ needed.
Channels should ~so be monitored during th~ rainy sea.~on for ~ d~bris
buildup ~nd cleaned where needed,

To reduce the ~mount of deb~ entering the ocean, the Lo~ Angele~ Coun~
~¢ld channels ~ to plan~ afterpump
¯nd �l¢~n ~s needed. C,~trgm is preparing ¯ priority li~t of dmim ~d pump
house~ requiring �.le.~ing, based on d~la fi’om recent ~looding.

3.    WA.~I~ M.4,,N~GEMEI~

Excessive wast~ buildup wiD de.a’e,a.~ the capacity of d~ chaz~l, it b
therefore crucial to reduce pollutant levcb in ilorm water by
removing illegally.dumped items god mgted~] from storm drayage
and creekt. A program should be developed to identify problem arem
ill¢~ai dumping so regul~r inspection and dean up can maintain the
optimum capacity and prevent the discharge of contaminants.

4. NEW SYSTEM DgSIGNS

Current ded, ign standards for the construction of new storm drain systetm
be evaluated in light of currently available pollutant �ontrol m~ Deign
standards may be modified to incorporate measures deemed appropriate for
local �onditiom.

The majority of the existing storm drain systems are in highly urbanized
providin~ little opportunity for cost effective retro-fitting. However, currently
available pollutant control measures will be reviewed for their ¢ff~
and possible use. This may include pilot studies to evaluate the perfommn~
of management practice, under local �onditiom.

STREETS AND ROADS

Construction, operation, and maintenance of roads has an impact on storm water
quality and will be addressed in the management plan.

V-6
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Street sweeping can collect refuse on street surfaces to preVhnt it from
entering the storm ~ system through catch ~

a. Storm Water Quality Based Operatios

In order to effectively implement the sweeping program, the permittees
should keep accurate operation logs to track the program. Are~
generating excessive refuse should be swept more frequently.
Sweeping ffequenc’! may also be in.eased before the rainy season to
reduce the amount of refuse entering the storm drain system. Parking
on sweeping days should be regulated to facifitate the operation.

For example, the Los Angeles County sweep its 302~ curb mile~ weekly
using vacuum and broom equipment. In response to the requirements
of California Regional Water Quafity Control Board (Regional Board),
double sweeping has initiated on selected streets. Caltraus ~weep~ its
roadways on ¯ regular schedule datermined by observable dabrit.

Vehides t~sporting waste should have ~ill prevention equipment              .*~-.~
that can prevent spills during trampon. The refuse collected wiU I~
trsmponed to the appropriate dispo~l facilities.

Caltraus, and the City of Santa Clarita for w~te management. The
receptacles are emptied either w~eidy or on as needed ~

STREET/PAVEMENT WASHIN~                            tO

Wash waters from street/pavement washing may be contaminated and must

u. Saw-cut Slurr~ Muagtmem ud Paving ~

Existing saw-cut management and paving prac~ces conducted by the
permittees wifi be evaluated and appropriate control me.~ure~
developed. Possible conu’ol measures to be considered that would
help reduce the impacts to storm water:.
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V
¯ Avoid paving during w~ wea~ ~
¯ Regularly repair potholes and worn pavement to reduce~’~

sediment loading, g
¯ Store materials away from drainage courses to prevent pollution

of storm water run-on; and
¯ Follow the storm water permitting requirements for industrial

activities when mixing concrete with an on-site plant.

Waste Maaatemeat                                                      ]

Good housekeeping practices will be implemented to insure proper
management of any waste produc~ that may be generated during           ~-
maintenance activities. For example, to prevent concrete waste from
entering the storm drain system, washout of concrete trucks should be
conducted off-site or on-site in designated area. Excess concrete
should not be dumped on site. Employees and subcontracton should
be trained in proper concrete waste management.

~ followi~ st~’~s ~ l~p r~Ju~ ~ winter pollution from

¯ Store dry and wet materi~s under cover, away from draina~

¯ Avoid mixing exce~ amotmt~ of fresh concrete or ~.ment on-/’.~.~

¯ Do not wash out concrete tr~cks into storm drs~s, open (m~

¯ Do not allow exce~ concrete to be dumped on-site, except in ~’
designated areas;

¯ Avoid paving during wet we.ath~,
¯ Regularly repair potho~ and worn pavement to reduce tl

sediment loading; and
¯ Cover catch basins and manholes when applying teal mat, tack

problem, including activitie~ with the potential to poUute storm
water,

¯ Identify solutions (BMPs selection);
¯ Promote employee/sul>mntractor ownership of the problena

and the solutions; and
~ .~...-~,
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¯ Integrate employee/subcontractor feedback into training and
~m~ BMP implementation.

e,. Medians/Landscaped Right-of.Way

L Irrigatkm

Overwatering of landscaping produces runoff. A properly timed
! irrigation schedule should be set up to minimize overwatering.;
~ Drip irrigation system should be m, ed when feasible in new

installations.

The handling, storage, and usage of fertilizen/pesficideJ are
addressed in Chapter V, Section C-I.

FLOOD CONTitOL

Common municipal practi~s, such as �onstru~on and operation and maintenan~
of the flood control ~ystem, may have a potentially adverse impact on storm watt’
quality. Consequendy, the~e practices shall be coordinated to the extent o[
preventing poUutants from impacting the water qualib,.

L    COORDINATION WITH NEW PRO,IEC’I~

Current design standards for the construction of new storm drain systen~ will
be evaluated in light of currently available pollutant control measures. Design
standards may be modified to incorporate measures deemed appropriate for
local �onditions. During ~onstruction, all appropriate BMI~ will be utilized
to control pollutants during the mnstrucfion of the facility.

Z    COORDINATION OF MM~CE AUI’IVITIE~

Current maintenance activities with regards to de.silting/sediment removal,
vegetation management, and waste management shall be reviewed to insure
that appropriate management measures are developed to comply with the
storm water regulations.

3. OPERATION OF FA~ILI’flE~

Flood control facility operations will be reviewed to identify where
appropriate management measures could be incorporated. However, primary.

~

-
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consideration will need to be given to the flood control function of the facility
to protect health and safety.

4, RETROFIT OPPORTUNII~ES

The majority of the existing storm drain systems are in highly urbanized areas
providing little opportunity for cost effective retro-fitting. However, currently
available pollutant control measures will be reviewed for their effectiveness
and possible use. This may include pilot studies to evaluate the performance
of management practices under local conditions.

PUBLIC FACILITIES

Storm water runoff and non-storm water discharges from other public facilities must
also be addressed, including chemical use by these facilities, pressure
blasting/cleaning sidewalks and other surfacer,

L PARKING FACILITIES

Storm water from parking lots may contain undesirable �oncentratiom of off.grease~, suspended particulates, and metah. Some control me~ures such m

periodic sweeping and cleaning catch basins should be implemented. The
need for more advanced structural controls would be evaluated through the
pollutant source identification program. Pilot studies would be conducted on
candidate structural controls to evaluate their effectivenet5 prior to large s~ale
implementation.

2. GOLF COUIISES

Golf counes require the use of large amount of water, fertilizers, and
pesticides. Field personnel should be trained on the proper handling, storage,
and usage of these chemicals (Refer to Chapter V, Section C-1 for detail).
To prevent exce~s irrigation water from entering the storm drain system,
proper management of watering schedules should be required.

3. SCHOOLS

The maintenance of playgrounds and athletic fields at schools require
fertilizers and pesticides. Their safe storage and use affect not only the
stormwater quality but also the health of the students and the staff.
Therefore BMPs under Chapter V, Section C-l-b should be implemented.
Each municipality should develop a program to encourage these schools to
use environmentally sensitive produc~ for fertilizers, pesticides, detergen~

V-10
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schooh should have proper material handling,and other chemicals.The
storage, and disposal procedures for chemicals used in school laboratories.

4. HOSPITALS

Each hospital should have BMPs to control the handling and storage of
medically related hazardous materials. All materials should be inventoeied
regularly, with record keeping protocols on supply and consumption. All
personnel should be trained on the proper procedures on handling these
materials, as well as emergency response. Each hospital should maintain ¯ list
of supervisors to be contacted if accident does occur. Disposal of these
materials should be contracted out to commercial specialists.

s. P~,KS/LANBSC.JJ’~

Refer to Section C Parks sad Reereatioa, of this Chapter, for in/’ormatioa,

Refer to Seetioa C-:I Parks sad Reereatioa. Fadilty Maaalemeat, of this
Chapter, for informatioa.

PONDS, FOUNTAINS, AND OTHER PUBLIC WATER BODIF~

Maintenance practices used on lmbfi¢ water bodies, including waste management and
non-stormwater discharges, must be addressed in the plan.

ALGAE CONTitOL

The use of herbicides or otber chemicah to �ontrol algae growth
should be carefully controlled and monitored to insure strict adherence
to manu~cturer~’ guideline~ for tire. Water sampli~ may be

The use of chlorine for disinfection should be controlled. High dosage
chlorine may be harmful to the aquatic habitats. Dechlorinafion of pooh ~
other water bodies would be required prior to draining.
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Each municipality should develop BMPs to prevent and control tra.sh, debris,
and other pollutants from entering water bodies. These measures could
include routine trash collection along and on water bodies, public outreach to
educate the public about the impac~ of illegal dumping, and increase
enforcement for violations.

I
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DRAFT 0

VI. RESIDENTIAL

INTRODUCTION

Residential activities including private vehicle washing and maintenance; use of chemicah
such as pesticides, herbicides, and paints; private swimming pool ma3ntenance; and other
household and landscape maintenance can contribute to storm water pollution. These are
all examples of non-point source pollution, a significant impact on water quality. Measures
that can be taken to improve the quality of the runoff from residential area all require
active public participation. Feasible BMPS to mitigate the stormwater pollution problem
should include practicing good housekeeping and the use of environmentally sensitive
alternative products, vehicle leak and spill control, and water conservation. Development
of the residential stormwater programs will be completed by December 1996.

A. HOUSEKEEPING PRACTI~

This BMP involves the development of a program to promote efficient and safe
housekeeping practices (storage, use, and cleanup) when handling materials which
may pollute stormwater/urban runoff. This could include, but are not limited to,
fertilizen, pesticides, �leanin8 ~olutiom, paint product& automotive products, and

A public education program will be developed to provide information on stormwater
pollution and the beneficial effects of proper disposal on water quafity;, reading
product labels; safe storage, handling, and disposal of hazardous products; list of
local agencies; and emergency phone numbers. The above information can be
disseminated through brochures or booklets made available at places such as public
information fairs, municipal offices, and household hazardous waste collection events
and facilities. City newsletter to residents is another means to inform the public.
especialb, for those who do not participate or visit any offices or events.

B. ENVIRONMENTALLY SENSITIVE ALTERNATIVE PRODUt£’I~

This BMP, promoting the use of less environmentally sensitive products, can be
implemented in conjunction with housekeeping practices,. Alternatives exist for most
product classes including fertilizers, pesticides, cleaning solutions, and automotive and
paint products. The key to success will be to promote a willingness to u7 alternatives
and to modify old habits.
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General information will be developed and made available to the publi� on such
alternatives. The emphasis may be placed on the need to preserve the natural
environment of the receiving water~ (ocean, bay, stream, wetland, etc.) with the
of alternative products because of their less toxic nature and proper di=p~al after
its

VEHICLE LF.,AK AND SPILL ~’ONTROL

Thh BMP prevenu or reduces the discharge of pollutants to storm water/urban
runoff from vehicle leak~ and =piil~ by reducing the chance for spill~ stopping the
murce of =pill~ containing and cleaning up =pill& and properly dhposing of =pill
material=.

Vehicles will leak attd =pill flukh. The key to =ucce~ful pollution management is to
reduce the frequency and teverity of ieal= and =pgh; and when they do occur, to
prevent or reduce the environmental impacts. Through education, the public thould
be encouraged to regularly inspect and maintain their vehicles. GuideLine= thould
be developed to inform the public on spill containment and cleanup procedur~
as having atnorbent material on hand and di~ix~ing the material properly.

WATF, R CONSF.,RVATION

Water i= a tcar~e ~ especially to in ~outhem California. Wasteful
water could channel pollutants into the receiving water=. Practices =uch as hor=ing the
driveway and overwatering the landscape contribute not only to stormwater pollution,
but also to the depletion of our natural resource. In order to prevent stormwater
poliution, the public has to be educated on the mechanics of our storm drain system -
discharges into the system will flow untreated into the receiving water. They have

to know that the lawn clippings they wash down the mad will end up in the ocean.
Public awarene= of the function of the storm drain system, of the important of
environmental health, and of our necessity to slow down the depletion of water
resources wig be a long way in reducing the poliution of stormwater/urban runoff.

Ordinanc~ could be use to endow the related off~ciah with legal authority to enfome
water conservation. An ordinance prohibiting the wasting of water is one way of
enforcement.

~     r~=
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VII. PUBLIC INFORMATION AND PARTICIPATION

It is necessary to involve the public in the stormwater program for it to be effective. The
outreach program should be focused on the specific needs of the individual cities. Due to
the inter-relationship among the storrmvater issues, the public information and p~tion
program should be recognized as a whole, rather than a number of separate outreach
programs. ALl public awareness efforts should clarify to the public that they are the ultimate
beneficiaries of ¯ successful stormwatcr management program.

A, GENERAL OUllW.ACH

The targeted audiences of ¯ general outreach will include municipal employees, local
construction contractors, businesses in the area, and the general pubfi¢. They should
be made aware of their responsibility for both the problems and the solutions to
stormwater pollution. In order to effectively communicate the stormwater pollution
abatement message throughout the watenhed; written, audio, and visual materials
should be utifized. The actual level, priority, and schedule of public information
activitie~ must be based on the eommtmipfs needs and resources to maximize
program effectivene.ra. A watenbed-wide concept will be developed by December
199~.

I. WIUIq’EN MA’r~IUAL

Co-Permittees should produce a variety of written materials to inform the           ~’~
residents within the watershed. Matet~tls can include, but are not limited to,
the following: flyen, brochure& door-hangerz, newspaper an/de.t, mail-imerlz,
banners, and posters. When nece~aty, these mterials should be translated
into a variety of foreign ttnguag~ to reach minority residents in the
mmmunity                                                          ""

A diversity of print media has been used, particularly by the Los Angeles

I County. County publications include specific information on various storm

,. water programs. The County ~ uses billboard and bus stop shelter
¯ ~ advenhin8. Door hanger~ and rebigerator magnets are also distributed by the

AUDIO MA’rF.RIAL

Similarly, Co-Permittees may uti]ize audio materials to convey informatiou
regarding stormwater management. Examples of audio materiah include
radio advertisements/public service announcements and informational
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3. VISUAL MATERIAL

Catch basin stenciling program is an excellent means of educating the public
on the mechanics of the storm drain system. The intent of the program is to
enhance public awareness of the impact of stormwater pollution on receiving
waters and to discourage improper waste disposal practices. Another effective
medium for communicating the importance of stormwater management is
through television. Possible measures include producing a public se, tvice
announcement, cable access programs, and/or an informational video.

Catch basin stenciling is receiving full cooperation throughout the watershed.
Portions of the catch basins within each Co-Permittee’s jurisdiction have been
stenciled, with plans by all to stencil the remainder. In terms of the use of
public media, the Los Angeles County has used television to promote its
activities through public service announcements and special programming.

4. DISTRIBUTION PLAN

General outreach efforts must be conducted throughout the entire watertbed.
Materials should be available at ais public counters and distributed at pub~
~vents such as environmental fairs and contests. A city n~’~vsletter is anothm’
effective method of conveying the pollution abatement

Efforts should be made to target special groups. Focus could be on specif�c
pollutants, practices and/or activities, or businmsm. A watershed-wide concept will

L POLLUTANT SPF.CIFI¢~

For a particular watershed, there my be priority pollutants which are of more
concern than others. The reduction of these pollutants may be addressed in
a more focused public education and outreach program. Any of the methods
used in the general outreach program may be utilized in a pollutant specif�c
outreach program.

2. PRACTICE/ACTIVITY SPF, CIFIC

Everyone who lives or works in a particular watershed must realize that their
actions have a direct affect on the quality of stormwater. These spedal
groups must be made aware that their current practices/activities my be
contributing to stormwater pollution Practice/activity specific outreach
programs should be developed and implemented throughout the watershed.
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The use of written, audio, or visual materials should convey three primary
messages: (1) what activities can cause stormwater pollution, (2) how Best
Management Practices are used to prevent pollution, and (3) how one can
report occurrences of stormwater polluting activities.

Practice/activity specific outreach should promote, publicize, and facilitate
public reporting of illegal dumpings, illicit discharges, or water quality impacts
associated with discharges from municipal separate storm sew~rt,. An
effective program should include the establishment, operation, and promotion
of a reporting hotline. Timely reporting by the public of improper disposal
and illicit discharges are critical in controlling such sources of stormwater
pollution. Increase in public involvement may be achieved by sending m
follow-up letter to callers or providing callers with some type of reward.
Educational efforts throughout the watershed should inform the public about
the existence of the Los Angeles County-wide hotline and any other local
hotlines; provide them with information regarding what to look for, and
guidelines/procedures on how to report incidents,

Another critical component of practice/activity outreach is the development
of a program to facilitate the proper management and disposal of used oil and
tozic materialg. An effective program �ould include, but are not limited tO.
the operation of re.cycling facilities ~ tbe conduction of houseboM
hazardous waste round-ups. The program �ould also include information
about alternatives to toxic materials. Educational effom throughout tl~
watershed should provide the public with detalle~l information regarding tl~
Los Angeim County-wide Household Hazardous Waste Round-ups and any
other local progrmm.

Within this watershed, Co-Pcrmittees take pm’t in ouu-e.ach progrmm
specifically aimed at preventing improper disposal of hazardous household
produc~s and encouraging actions that keep general wastes out of the storm
drain system. Examples of these programs include recycling programs, public
trash receptad~ and the cleaning of sidewalks, alleys, and vacant lots.
dumping and disch,~es are also spec~ically targeted.

BU$1NF~ SPF~

Due to the fa~ that some b~ operation have a hi&her potential
d~schazging pollutants into the storm dra~ system, a more focused public
education and outreach program should be developed for them. Employe~
of these b~e~es should be e, ducazed on the issue of non-point ~our~
pollution and the effe~vene~ of Best lvlanagement Prances in reducing
pollution. Besides w~tten, audio, oz visual materials that focus on specific
busine, sses and their prac1~ce~ mas~ z~gs or as’tides in a trade/industry
magaz~es are other possible means of foc~ out~
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EDUCATION PROGRAMS

Increasing awarene~ is the major goal of the Public Information ~nd Participation
Prog~m. An ideal me~.~s of accomplishing th~ task is through educational
progran~ Programs should be developed for a variety of audiences, including public
employees ~nd school children. Educational programs can also be ~n importam part
of a general or foc~ed outr~ch. A watershed-wide concept will be developed by
September 1996.

1. PUBLIC

It is important to educate gll of the public employees -bout the stormwatm’
program so that they do not �on~ue with any practices that are counter
productive. Furthermore, they can participate in the implementation and
enforcement of the program. Ideas and suggestions of employees �~n be used
to modify the progrtm for improved effectiveness. The outreach must invoiv~
employees on ma~y d~ferent levels - from program managers to field
penounel. Educational programs for pubfic employees may include, but am
not limited to, articles/- C~ty new~letten, trotting classe~ checklists for field
personnel, ~ad integt~epartmenud forum or committee. Any of the materials
utilized in a~ outreach program - whtten, audio, or visual materiah - may be
used in a pubfic employee educational program.

More formal traini-g/educatioo of employeesconductedor provided
all thrv¢ Co-Permittees. The City of 5unta CIarita has implemented a program
to educate City st~ while Caltrans personnel is educated on highway

Z,

participation pmgrLm. First, children are generally more easily motivated and
the behavior changes made at that point in life tend to stay with them through
adulthood. Secondly, school children can convey the stormwater pollution
prevention messages to the members in their family. School programs must
include information on the storm drain system, stormwater quality awareness,
and may aho include, but are not limited to, illegal dumping awarene~,
source mirtimi:’~tiol~ gild pollutiOn prevention. Written material, videos,
assembly programs, and field trips are examples of effective components of
a K-12 educational program.

Educational progr-4ms can a/so be developed for professionals and techniciaus
who are not public employees. Agencies should include public outreach
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material for business license renewal or outreach effort through professional~              ~d busine~ associations.

D, CITIZENS PARTICIPATION

The residents of the watershed should not only be made aware of the stormwater
program, they should be encouraged to participate in its implementation.
outreach programs should be developed to allow the public to participate and to
inform them of available means for providing ideas and comments regarding the

stormwater1996, program. A watershed-wide concept will be developed by September

VOLUNTEER MONITORINO

Volunteer monitoring is the result of increased public awareness and
participation. The public can utilize the hotline for reporting suspected illegal
practices. Such involvement, which is similar to the Neighborhood Watch
Program on crime, usually has good r~ults.

The Los Angels County has established an S00 hotline number that is
available to all County residents for reponiag illegal dumping. Outreach
programs to publicize the hotlin¢ include advertising in newspap¢~ and
distributing of literature at various even~

In order to promote public participation. �ooperative outreach programs
~hould be developed. These �ooperative programs should help to create an
awareness and an identification with the watershed. The catch basin
stenciling and other signing programs are excellent examples of this type of
cooperative effort. One possibility for �ooperative outreach is an "Adopt-A:
program. Residents can "adopt" a highway, storm drain, catch basin, stream,
etc. Other cooperative outreach efforts include events such as "$tormwa~r
Pollution Awareness WeeL" "l’n¢ purpose of any of these activities is to
inform and involve the local residents in regards to the stormwater
management program.

The following are two examples of residents assisting public agencies in the
development and implementation of storm water quality programs:

¯ The City of Santa Ciarita has enlisted the assistance of the Eagle
Scouts in its catch basin stenciling program.
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¯ ¯ Caltra~s and the Los Angeles County both have Adopt-A.Highway
programs that rely on voluntany private parti�ipation to help with
clean-up activities.

3. COMPLAINT PROCEDURES

Public comments/complaints are important to the success of a stormwater
program. A hotlme is an excellent mechamsm for allowing the pubU¢ to
provide information. In Section B, "Focused Outreach - Practice/Activity’, the
vasious aspect of outreach effort is discus,seal.

EFFEC’HVENESS EVALUATION

Permittees should develop a process to evaluate the effectiveness of their progrtms.
Methods such as surveys and focus groups can be used to assess program’s
effectiveness. Results ~hould gauge the community’s level of awareness. Surveys and
focus groups can also be used to provide insight into the program’s direction and the
formulation of attainable goah. A watershed-wide concept will be developed by
September 1996.
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Viii. PROGRAM EVALUATION

The effectiveness of the storm water programs developed under the Municipal Storm Water
Management Plan (hereinafter called the Plan) must he assessed on a regular and consistent
basis. The Plan for this eva]uation must include a schedule for evaluation, a methodology
for the evaluation, a discussion of who will carry out the evaluation, and what will be
evaluated. In addition, there must be a mechanism to follow up on the information
generated by the evaluation. The Plan should be adjusted based on the program evaluation.

A. PERFORMANCE STANDARI~

The Perndttee~ will develop standards to judge the effectiveness of the activiti~ and
control measures proposed under each chapter of the Plan. The standarcb will serve
as minimum performance levels to evaluate the implementation of control measureJ.
The subsequently developed performance evaluation procedures/methodologies will
be the tool to determine if a particular BMP has an impact on stormwater quality.
In developing these procedures, we resolve to ensure that each BMP is implemented
to the maximum e~tent practicable. The targeted completion of thi~ phase will be
December 1997.

1.    DEVELOPMENT OF PROCEDURF~

General performance standards for evaluating the effectivene~ of the Beat
MaJutgement Practices (BMI~) will be developed for all the BMI~ proposed
in the Plan. The Watershed Management Committee will be responsible for
developing and adopting these evaluation criterion. The Management
Committee may elect to establish subcommitte~ to develop performance
standards for specific program areas. The area-wide Executive Advisogy
Committee will then review and endorse the standards. Standard recording
format and implementation schedule will be developed for each BMP by the
Management Committee for use by all permittees. The permitte~ will be
required to document BMP implementation using the standard format
according to an established schedule. The utilization of quantitative
approaches in measuring effectiveness will be used whenever possible,.
Methods that would yield comparable results for year to year evaluation will
be developed.

ACTIVITY/SOURCE/ACTION AREA SPFA~IFIC

Program effectiveness will be performed based on the information generated
by the performance evaluation procedures. Using street sweeping as an
example, the Plan will propose a method of determi~ng if street sweeping has
an impact on water quality. This could include determining what kind of
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pollutants are removed by the sweeping, measuring the size of the pollutants
and the amount removed. Methodologies would be developed for each BMP,
which will assure that each control measure or action is implemented to the
maximum extent practicable. For street sweeping; this may include the
frequency of sweeping now, the method of sweeping, the equipment used, how
the equipment is cleaned and maintained, and the method of disposal for the
material collected. A schedule and format of evaluation shall be developed
for all the

The California Regional Water Ouality Control Board (Regional Board) has
recommended 13 Baseline BMPs, to be developed and/or implemented by all
perrnittees by the end of the current NPDES Permit. Existing Permit Task
5.2.5 requires an evaluation of the need for additional BMPs, source control,
and/or structural �ontrol measures.

BMPs have only been implemented for a short time period by Phase I and
Phase I! cities. Phase II1. which contains 30 new cities, has not yet
implemented any BMPs. Therefore there is little or no data available to
adequately assess effectiveness, in lieu of recommending any changes or
additions to BMPs currently being implemented or proposed by
Permittees, a uniform dam coile~on methodology will be established for
of the 13 baseline BMPs. This methodology would be used by all Permittees
to compile data on their BMP implementation to allow for a uniform
Countywide evaluation of BMP effectiveness. Priority will be given to
development of a uniform data collecxion methodology to document tbe
success or effectiveness of these 13 BMPs, Upon reorganization of tbe
NPDES Fermit Program, as described in Chapter !, this will be the f’u’st task
addressed by the Watershed Management Committee. The Uniform data
collection methodology will be developed by January 15, 1995 for the Santa
Monica Bay watershed and by July 1995 for all other watersheds with
subsequent implementation by all permittees in each watershed.

An annual report for each watershed will be submitted to the Regional Board not
more than 45 days after the end of each permit year. Each annual report will
include a summary on the programs implemented during the previous year and plan
activities that will be implemented during the current year. Any revisions to the Plan
would be addressed in the report.

1. FORMAT/STRU~

In order to insure uniform annual reporting by all watersheds, the Executive
Advisory Committee will develop a uniform annual report outline for use by
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each watershed. Each Watershed Management Committee will develop ¯
standard format to b~ used by all the permittees in its watershed in reporting
the progress and the status of all stormwater programs implemented in its
jurisdiction. The Principal Permittee will utilize this information to develop
the annual report for the watershed. Upon approval by the Management
Committee. the annual report will be provided to the Executive Advisory
Committee which will compile the annual reports from all watersheds for
submittal to the Regional Board.

2. EFFECTIVENESS MEASURES

Under Chapter VIII, Section A, the permittees will have developed
performance standards for each BMP. These performance standards will be
used to assess the effectiveness of the BMPs. By the end of each permit year,
the findings of the previous program year will be evaluated and used to
suggest changes that are appropriate for implementation during the next year.
Focus should also be given to the use of empirical studies, in a control setting,
to more fully assess the effectiveness of BMPs.

3. CONTENT

The mmual report will include ¯ matrix illustrating the levels of
implementation for all Permittees. Tables will be developed for each BMP
listing all the participating Co-Permittees, describing the status of ’~"
implementation by each Co-Permittee of the BMP, and documenting any

j~modifications of the BMP from the standard program. The effectiveness of
each program area will be assessed using the performance standards U
developed under Chapter VIII, Section A. For effectiveness measures, the
findings should be presented graphically for ease of comparison with the ~
established levels of effort. Fiscal budget for all the BMPs implemented
should also be prepared, grouped by programs. An analysis and evaluation
of the results of the past year’s monitoring program data will also be included ~m
in the report. Any revisions to the Plan should be addressed here, with all the
elements affected discussed in their entirety. All relevant information, such
as water samples analyses and evaluation, should be included in the dml
appendices.

SEMI.ANNUAL REPORTS

A semi-annual progress report will update the Regional Board on Permit compliance
activities six months into each permit year. The semi-annual report will be provided
to the Regional Board within 30 days after the end of the six-month period.
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I. PURPOSE

The semi-annual report will serve as a status report on the progress of the
implementation of the Plan.

2. FOR~D,T/STRUCTURE

In order to insure uniform semi-annual reporting by all watersheds, the Co-
Permittees will use the standard format developed for the annual report in
reporting the progress and status of all the BMPs implemented in their
jurisdictions. The Principal Permittee will utilize this information to develop
the semi-annual report for the watershed for submittal to the Regional Board.

listing the participating Co.Permittee~, describing the status of implementation
by each Co-Permittee of the BMP, arid documenting any modifications of the
BMP from the standard program. The Permittees will describe the problems
encountered during implementation and discuss the modifications to the
program in order to solve these problena.

n. INFERNAL REPORTING

In order to facilitate the preparation of" semi-annual and annual reports, standard
internal formats for use by all Permittees will be developed. The internal reporting
procedures will he completed for all Plan chapter elements by December 1997.

: L STANDARD FORMS

The Watershed Management Committee will be responsible for developing
standard forms for use by each Permittee. Standard forms will be developed
for each BMP to monitor its progress. Some Permittees may have to
customize the standard forms in order to reflect their programs’ additional
features. The forms will collect all the information essential to the
preparation of the annual and semi-annual reports. In developing the
standard report forms, information that is quantifiable and specific for each
program area and/or BMP will be collected.

PROCEDURF~

Co-Permittees will submit all the BMP report forms to the Principal Permittee
at the end of the six-month period and the permit year, re~.

VIII-4

R0060879



The Regional Board does not need to see all of the extraneous information.
but the records will be retained by the Principal Permittee for 2 years. Each
Permittee will keep a permanent copy of its reporting forms in case they are
needed.

E. STORM WATER MANAGEMENT PLAN REVISIONS

There will be an annual review process that will allow the Permittees to revise the
Plan for the next year and for the rest of the permit period. The targeted completion
date for the phase is December 1997.

I. PROCESS

in the annual report, Permittees will compare the progress made on all the
BMPs with the established level of effort, if the level of implementation i~
inadequate, the program should be adjusted to accelerate the progress. If the
progress made to date shows that the program is ineffective or inefficient in
protecting the stormwater quality, a new program should be developed and
implemented for the next f~:al year and the rest of the permit period.

REPOIrrlNG

All refinements or revisions to be made in the fiu:al year will be documented
in the annual report, with the dates of implementation p~
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IX. MONITORING                             L
"r’ne Monitoring Program is a critical element in the Stormwater Management Plan. It will
provide important data for use in characterizing existing stormwater/urban runoff quality,
guiding future development, and modifications to the Plan and also to assess its
effectiveness. A watershed wide monitoring program shall be developed by December 1997.

1A. SYSTEM CHARACTERIZATION ,,

The existing Permit subdivided the County into six drainage basins with information          ~
to be collected to characteriz~ each of the b~im.

1. WATF.RS H~..D

Each drainage basin has been subdivided into numerous drainage areas, based
on an evaluation of the existing drainage system and surface flow patterns.
For each drainage area, the following information has been compiled: size;
breakdown of existing land use; imperviousness; description of mils; location
of waste disposal facilities; and the location, type, and number of industries
by Standard Industrial Classification (SIC) Code. This information has beon

~ submitted to the California Regional Water Ouality Control Board, ~ "~ ".
Angeles Region, for Phases i and Ii. Phase III watershed characterization it
in progress and will be completed by the end of December 1994. Due to the
volume of the watershed characterization data, this information has not been
included herein, but is available for review at either the Regional Board or
the Los Angeles County Department of Public Works.

This information will provide a basis for developing other monitoring program
elements such as pollutant loading estimates from major land uses and
watersheds; pollutant source identification, and ’identification of illegal
~es/itticlt disposal practices.

2. STORM DRAIN SYs’rKM

In subdividing each basin into drainage areas, the drainage area tributm), to
all major outfa~s has been identified. Within each drainage area, tbe
tributary storm chain system is being identified and mapped. Key information
such as the siz~ of the storm drain facilities, locations of manholes and inlets,
and storm drain connections is being compiled. This information will be vital
in conducting storm drain inspections to identify and eliminat~ illegal

I
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RECEMNG WATERS

Due to the extent of urbanization in Los Angeles County over the past            L
decades, most of the streams designated as receiving waters in the Los
Angeles basin have been replaced with man-made storm drainage systems to
provide flood protection to the urbanized areas. These streams have been
mapped as part of the storm drain system mapping done under A.2. above.
The remaining natural streams are also being mapped.

The Los Angeles County Department of Public Works (Department) has been
performing surface water quality monitoring on a voluntary basis since the late           ~"
1960s. Samples have been collected and analyzed from various receiving
water streams and channels throughout the County to collect general
information as to the quality of the surface runoff within our storm drain
system.

The program in existence at the time the current Permit was issued was
established in the mid 1980s. Twenty.eight sites are sampled monthly for dry
weather flows. Twenty-one of the 28 sites are sampled for storm flows up to
five times per year. The collected samples are analyzed for general minerals,
pH, total dissolved solids, specific conductance, biochemical oxygen demand,
bacteria, heavy metals, pesticides, PCBs, total organic carbon, volatile organic ,~ ,~. A ."~compounds, and total petroleum hydrocarbons.

The sample collection at these sites will continue while the new National
Pollutant Discharge Elimination System (NPDES) Permit monitoring stations
are established. Once all NPDES Permit monitoring statious are operational,
sampling at these 28 sites will be discontinued. o
In order to provide an initial assessment of the water quality in the major
streams and channels in the County, an analysis has been performed on the
data collected through the existing surface water monitoring program. 1"he
analysis has been done on a Countywide basis and also by major drainage
basin. The report can be found in Volume &

To better assess the receiving water impacts of stormwater the Department
will be developing a program to further study stormwater impacts on selected
receiving waters, including conducting toxicity studies. Initial efforts will focus
on the Santa Monica Bay Watershed. A Request for Proposal for the
development of such a program will be advertized by January 15, 1995.
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The water quality data collected by the new NPDES Monitoring Program will
provide more detailed data to better assess in upcoming years the quality of
our receiving waters. Ten monitoring stations have been proposed along the
major streams in the County. A description of these site locations can he
found in the monitoring work plans for Phases I, 11, and 111, previously
submitted, to the Regional Board, see Volume &

4, lAND USE

As described under Section A.I. above, the existing land use categories within
each drainage area have been identified. This information has been used to
select drainage areas comprised of a single homogeneous land use for land
use specific monitoring. A total of 14 land use monitoring sites are being
established in the County. Five sites are being installed in the Santa Monica
Bay Watershed with the remaining nine to be selected from within the Lm
Angeles, San Gabriel, and Santa Clara River Watersheds. For a description
of the sites, please see Volume 8. These sites will provide valuable
information as to the types and leveh of pollutants found in runoff from
various land uses. This information can then be used to refine the
Stormwater Management Plan to develop ~pocific man~ement inca.rares to
target identified problena.

SOORCE IDENTIFICATION

Identifying the sources of stormwater pollutants from both specific land uses tad
specific activities will provide the information needed to identify problem areal lad
allow specific management measures to be developed to address these problerm.

L    SPECIFIC LAND USE

As deu:ribed in Section A.4. above, major land use dassificatio~ will be
subject to individual monitoring to determine the types and levets of
pollutants present.

2. SPECIFIC ACTIVrrlF.~

a. A pollutant source identification program will be designed to identify
significant pollutant sources (i.e., parking lots, industrial activities,
with the hope that remedial action can be undertaken to reduce any
significant impacts so identified. It will focus on monitoring ven/small
areas (i.e., less than five acres) where a specific and/or interrelated set
of pollutant generating activities are occurrin& Its objective h to

IX-3
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provide data for selecting BMPs for specific activities rather than
characterizing discharges for long-term pollutant loading estimates.

Identification of pollutant sources can be done using a number of
methods. Potential sources of storm water pollutants can be identified
by records of chemical use and/or storage, by studies of specific
activities which lead to the deposition of pollutants throughout the
watershed, and by field inspection or monitoring. Watersheds which
may contain significant pollutant.sources can be identified through land
use information or by mass loading estimates.

By mid January 1995. the County will begin targeted monitoring of a
municipal corporation yard in the Santa Monica Bay watershed. A full
program for pollutant sources identification will be developed by
December 1996.

b. A storm drain inspection program has also been developed and is
being implemented. The first phase of the impection program will
target the open channel storm drains to identify illegal discharges.

The open channel inspections will also be used to screen outfalls from
underground storm drains for the presence of dry weather flows. This
information will be used in the next phase of the storm drain
impection program to prioritized the underground storm drain system
for further field screening and inspection of problem areas.

CONTROL MEASURg EFFF, C’rlVKNg~q

It is unlikely that the effectiveness of the various control measures implemented by
the storm water management plan can be determined solely through the data
produced by monitoring the quality of storm drain flows, because it is difficult to
obtain statistically significant comparisons of watershed-wide control measur~
performance with such data. For this reason the effectiveness of control measures
will be assessed through other means,

Two general types of methods are available for assessment of control measure
effectiveness: direct water quality (conventional) monitoring and indirect (non-
conventional) monitoring. Direct water quality monitoring can be used to determine
pollutant reduction by a specific facility or dm~be. This technique is commonly used
for structural or treatment controls, such as detention basins and constructed
wetlands, where there is an accessible inflow and outflow. Inflow and outflow results
are compared to determine pollutant removal and effectiveness.
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Direct water quality monitoring of site runoff before and after implementation of
non-structural control measures is also possible. However, it is difficult to
demonstrate effectiveness at a statistically significant level because of the high degre~
of variability in stormwater pollutant concentration and ma.~ loading data. Tbe
water quality improvement due to non-structural control measures is generally
expected to be less dramatic than that achieved through structural controls. A ire’get
number of samples is therefore required to produce a statistically significant fault.
This is especially difficult in relation to the monitoring of the pre-control me.~ur~
condition. Collection of adequate baseline information is necessary prior to the
implementation of management practices. Direct monitoring of the effectiveness of
non-structural controls is feasible typically only under experimentally controlled
conditions (e.g. selection of small, well-defined watershed; control of management
practice implementation; effective sitting and timing of monitoring activities),
including a sufficient number of samples to achieve statistical significance.

Indirect monitoring currently is the primmy method of choice of assessment of
management plan effectiveness. A number of indirect monitoring techniques are
available for assessment of management plan effectiveness.

Verification of program implementation is an indirect monitoring method that can
be used to determine how a management plan is being implemented. Another

¯ ~,.~ indirect monitoring method, pollutant removal inventories, can be used to assess tbe
mounts of pollutants that have been prevented from entering the municii~ storm
drain system.

The 13 Baseline BMPs recommended for implementation by the Regional Board plus
other BMPs proposed by the various Co-Perm~ttee are in general all non-structural
control measures. In the short-term, a uniform data collection methodology will be
developed for use by all Permittees to compile information on the level of
implementation of the 13 Baseline BMPs. This will allow for
wide evaluation of BMP effectiveness. For the Santa Monica Bay watershed, this
uniform data collection methodology will be developed and begin implementation by
January 1~5, 1995. For the other watersheds, implementation would begin July 1,
199~.

assessment will be evaluates as opportunities
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D. POILU’rANT LOADING

One of the objectives of the monitoring program is to estimate the annual pollutant
Ioadings from each watershed. Knowing the types and quantities of pollutants
discharged into receiving waters are important in assessing the impacts of stormwater
and, in turn selecting appropriate control measures to address problem areas.

The 24 permanent monitoring stations that are being established Permit-wide will be
utilized to estimate pollutant loads from each watershed and also from various land
uses. For a description of the methodology to be used to estimate pollutant Ioadings,
please see Volume 8. For the Santa Monica Bay Watershed, the pollutant loading
model will be tested and operational by January 15, 1995. Actual pollutant loadings
will be calculated subsequent to storm events occurring for which water quality data
has been obtained. For the other watersheds, a schedule for pollutant load
modelling will be provided by January 15, 1995.

To more closely model pollutant Ioadings and evaluate control measure impacts, a
more detailed dynamic modelling will be undertaken on a smaller, representative
sub-watershed. The EPA-SWMM model has been selected for use in our dynamic
modelling efforts. For the Santa Monica Bay Watershed, the Kenter Canyon Drain
sub-watershed has been selected for this modelling efforts. This sub-watershed is
typical of the urbanized areas in the Santa Monica Bay Watershed. It is comprised
of multiple land uses, has well-defined boundaries, and has no upstream flow
regulation. We are reviewing and identifying the existing drainage system, defining
current and future land uses, and conducting field checks. The model will be tested
and operational by January 15, 1995, with actual modelling results to be available
later when local water quality data from our monitoring stations becomes available.
Based on the results of the dynamic modelling of the Kenter Canyon sub-watershed,
other sub-watersheds may be selected from the other major watersheds in the

COMPONENTS OF A MONITORING PROGRAM PLAN

The components of the monitoring program plan such as monitoring site iocatiom,
dry/storm sampling frequency and methodology, constituents to be sampled, field and
laboratory procedures, OA/(],C., etc., can be found in Volume 8 which has been
previously provided to the Regional Board.

The Monitoring Program elements described in Volume 8 will be revised to address
the Monitoring Program needs described in Section A - D above as agreed to in the
letter from the County to the Regional Board dated September 22, 1994.



-
.M the variou~ chaptet~ of the Plan are more fully developed, the Monitoring
Program will be revised to address any additional monitoring need~ that may result

F. DATA MANAG~

For water quality data collected at the 24 monitoring station& please ~ee Volume 8
for data storage and reporting metho~

For each Section A - E of the Monitoring Program described above, an annual report
will be prepared detailing the data collected, with an evaluation and interpretation
the data including water quality impact~.
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S~ONA

Evaluation of the Stormwater and
Dry_ Weather Monitol’in~ Data

This Report as requixed by Permit Task 5.2.1, evaluates the existing data for the Stormwater
and Dry Weather Monitoring Programs. Th~ Report evaluates the water quality dam in
comparison to the 1994 California Regional Water Quality Board’s Basin Plan and the 1990
Ocean Plan. It also provides a long-term trend analyses and a comparison of water quality
data to the Best Management Practices implemented by the Permitteet.
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SECTION 1 - INTRODUCTION       O

1.0 PURPOSE
L

The Los Angeles County National Pollutant Discharge Elimination System (NPDES) Munic~l
Storm water Permit No. CA(X)61654 requires establishment of a monitoring program tO ~
the quality of storm water/urban runoff discharges and an analysis of the msultl of the
monitoring program, The purpose of this report is to provide an evaluation of surface water

"/
quality monitoring data for incJusion in ~ "Report of Waste Discharge" (ROWD), which will be
submitted by the Los Angeles County Department of Public Works (LADPW) to the California

~’~
Regional Water QualW Control Board, Los Angeles Region (Regional Board) for the renewal of
the existing NPDES permit. This repett summafizea the results of the surface water quality ,:
monitoring data collected by LACDPW from 1988 through 1994.

1.1    PROJECT OUTUNE

This project incJudea an evaluation of pertinent historical water quality monitoring data in the Los
Angeles Counly. The following i~ an outline of the general talks performed and presented in

¯ thi~ repett: ~ ....

’ 1. A description of water quality monltodng activities under both dry weather and ~

description of tt~eir tributary wal~ds, and an evaluation of the tributary barn land

3. ^ desc pt on of frequency anaVzed.

4. An assessment of applicable regulato~ guideline~ including the "Basin Plan" and
"Ocean Plan" water quality objectives.

5. A screening analysis to flag non.<~mpiian<~ with water quality objeclNes spedfled
by the "Basin Plan" and *Ocean Plan’. The "top ten" non-compliance pamrneterl
ware used in performing spatial and tx~nd ~

6. A spatial analysis to present average and maximum concentration of polutonts
throughout the Los Angeles County and its regional watemheds. ~.j ~’~,~. ~:j

1
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7. An assessment of trends over the sampling penocl$, including cletect~ng pehodl of
h~gh concentrations and reductions, The t~end analysm includes assessments of
specific monitonng stations, as well as that in the regional watersheds and the entire
Los Ange~s County.

8. A comparison of water quality condit~ns at all stations to ~at at an urK~vetoped
water~ed station (Station 28-Monrovia Creek has been selected as the baseline fo~
this study), and to the water quality objectives.                                      ,/

9. /m assessment of urbanization impacts on water quality conditions.
I

U

2

R0060895



SECTION 2 - REGULATORY OVERVIEW

2.1 NPDES PERMIT

The NPDES (National Polk~tant Discharge Elimination System) was previously required by the
federal government for sanitary sewer systems, In 1972, the federal Clean Water Act (CWA)
was amended by the EPA to IXovide that the discharge of pollutants to waters of the United
States from storm water runoff effectively be prohibited, unless the discharge is in compliance
w~h the NPDES permit. In 1987. Congress reauthorized the Clean Water Act. an edict which
provided a comprehensive natk)nwicle storm water management program under the NPDES
permit program. The federal regul~t~ns were finalized in the Federal Register on November 16.
1990.

Federal regulations mClUtm that municipal storm system oosrators prepare monitoring Ixognm~
for collection of reprasentatNe water quality data at points of outfall or field ~�~eening points.
The monitoring program is to indicate sampling frequency, constituents of ooncem, sampling
equipment, ¯nd¯ description of samples repmsantative hem. The objectiv~ m to identify the
type, magnitude (Ix~ �oncentration m:l ma~4 Ioed), and sources of pollutants in the ~m ~
systems in order to evaluate �om~ianos and prevention me¯sums.

~ ~- .~,,~

In California, EPA’¯ NPDES penni program is being ¯dministered by the State Water Rasouro~ r~
control Board (SWRCB) and on ¯ region¯l basis through the nine State Water Rasourom

U
Control Boards. The Regional Water Quality Control Bo¯rds (RVVQCB) ~m charged with the
responsibility for the pmtec~on of the waters of the State "for the use ¯nd enjoyment of the

6people of Califomi¯." The RWQCB, Los Angeles Region (4) Board oversees implementation of

On June 18, 1990, Los Angeles County was issued ¯ NPDES Municipal Storm water Pern~ by          ~
the California Regional Water Quality Control Board, Los Angeles Region, for ~ storm drain
system (NPDES Permit No. CA 0061654). The permit expires June 18, 1995, with another five
year permit to be issued at that time. One of the major mquimrnents of the NPDE$ permit is
the development and irnplementat~on of a monitoring program. On December 18, 1994, ~x
months prior to the expiration of the exist~g NPDES permit ¯ "Report of IN¯st¯ Disc~"
(ROWD) including an analysis of the results of the monitoring program, must be submitted to the
Regional Board for permit renewal consideration.

The County of Los Angeles as the "Prindpal Permittee" of this Municipal Permit is ~               ..~

3
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for administering the order and coordinating cooperation by "Co Permittees" (c~Jes and
recognized ent~es), inclucling implementation of Ioczd self.monitoring progmrns and Best
Management Pmcticos (BMP$), and PreParation/submittal of required reports. Accocding to
pern~ the cons~uentl of concern and ~gnificance in Los Angeles County are:

¯ total and fecal coliform end Entero¢occt bacteria
¯ total suspended solids
¯ biochemical oxy9~n �lemm,~
¯ oil and

nutrients (general ~
¯ /x /chkx ated

¯ pesticide~ and
¯ petroleum hyoYocarbonl

uoams snail mcluoe pro~sions to iml~ernent water quality baled o~, ~
water oualitv standards are not Provided in the D~It. The pe~-i~w;i indicates that nu,T,~itcal Wi;~,
(:luelity objectives will be develooed bv the Regiona! Board staff for con~rat~ort du~r~ ~,
permit renewal Dr0COSS and utilized to evaluate the effectiveness of Best Man~,6,,-,~,’;t ,-,"-~;~.--~.-_-~.

-,=t/o ~=,nl mr me purposes or program implementation These drainage basins have been
delineated based on hydrological characteristics of the watersheds, perceived Importance and
beneficial uses _of water bodies, and existence of adequate infrastructures for Ixogram

The SWRCB estabrmhe= water quality standards for all the waters in the State of California
through development of the "Ocean Plan" and "Enclosed Bays and Estuaries Plan." The
SWRCB adopted a Water Quality Control Policy for the Enclosed Bays and Estuaries of
California on May 16, 1974. This policy I:xohibjts discharge of industrial process watem to
enctosed bays end estuaries. However, storm runoff is not considered an industrial ptocosses
water. The SWRCB subsequently adopted a revised Water Quality Control Plan for ocean

~l~t~m .o, Ca_l_ifomi.a_ ("Ocea_n Plan") on March 22, 1990, which amended the Plan adopted on
ember 22, 1988. The Regional Board further adopted a revised Water Quality Control Plan

for the Los Angeles Region (’Basin Plan’) in 1975. and rel:)dnted it with changes in 1978. 1990,

4
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1991. an~ 1992. The .Basra Plan" was recently updated and a dralt plan was presented on April
28, 1994. AJthough the numerical water quality standards have not been assigned to LADPW
Mun~pal Storm water Permit No. CA0061654. The water quality objectives described in the
"1994 draft Basin Plan" and "1990 Ocean Plan" are used in this study to compare w~th the values
of monitoring parametem. It should be pointed out that such comparisons are strictly voluntarY
with th~ intention cf im~rovino futur~ monitohno e~ivitie:;, Therefore. the results of ~,P~ stud~,
Should not b~ interpreted el; either violahno or complying with these two

2.2 BASIN PLAN REQUIREMENTS

The Water Quality Control Plan for the Los Angeles Region (4), which includes the Santa Clam
RNer Basin Lol Angeles RNer Basin, was originally prepared in 1975 er~:l revised in
1978, 1990, 1991, and 1992. The "Basin Plan" is designed to preserve and enhance water
quality end to protect the beneficial uses of all regional waters. The "Basin Plan" delcdb~
beneficial uses and water qual~y objectives for individual streams and water bodies in the LA
Region. Beneficial use designations have been assigned to all hydrologic areal in order to
protect against water quality degradations.

The .Basin Plan" was further revised reosntJy w~th ¯ draft plan presented on AI~ 28, 1994.
Communications with the Regional Board indicated that this plan is curmntiy under review end
Is,antK:ipated to be adopted by the end of 1994. The Regional Board does not anticipate any
further mod~cations of the draft "Basin Plan."

The 1992 revised "Basin Plan" and 1994 draft "Basin Plan" beneficial uses assigned to drainage
systems associated with the existing Los Angeles County monitoring stations ere summarized
on Tables 1 and 2, mspactwely. ExhiM "B" shows the locations of the Los Angeles County

surface waters and for the coastal monitoring stations indude objectives assigned to �oastal
features. For ~ purpose of comparison, the 1994 draft "Basin Plan" ob~ectk,es were utilized
in the anelysis and evaluations of water quality data presented in ~is report. The 1992 revised
"Basin Plan" beneficial uses ere Wovided for the purposes of comparison with the new, dr~t
1994 "Basin Plan." The following is a brief deschptk)n of the beneficial uses listed on Tables 1
and2

Municipal and Domestic Supply (?,fUN) - Uses of water for community, military, or individual
water supply systems including, but not limited to, drinidng water supply.

Agricultural Supply (AGR) - Uses of water for fanning, horticulture, or ranching ~ but
not I~rr~ted to, irrigation, stock watering, or support of vegetatk)n for range grazing.

5
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Industrial Proct. Supply (PROC) . Uses of water for industrial act~.ities that depend             O

primanly on water qualW.

Industrial Service Supply (IND) . Uses of water for industrial activities that do not depend              L

primarily on water qual~y including, but not limited to, mining, cooling water suPl:)ty, hydraulic
conveyance, gravel washing, tim protection, or oil well re-pr~ssudzltiorL

Ground water Recharge (GWR) - Uses of water for natural or artificial recharge of ground
water for purposes of future extraction, maintenance of water quality, or halting of saltwater             1

intrusion ~nto freshwater a<lUifem.

Freshwater Replenishment (FRSH) . Uses of water for natural or artificial maintenance of
5surface water qualW (e.g., salinity) or quantity. .:

Water Con¢~ Recreation (REC.I) . Uses of water for recreation activffies Involving body
contact vv~th water, where ingestion of water is reasonably possible. These inctmle, but are n~
limited to, swimn~ng, wading, water-skiing, skin and scuba d~ng, surfing, white water activities,
fishing, or use of natural hot mtngs.

Non.con~ct Water Recreation (REC-2) . Uses of water for recreational activities IrtvoMng
proximity to water, but not normally involving body contact w~th water, where ingestion of water
i~ reasonal:W possible. These uses include, ~ are not limited to, picnicking, sunbathing, hiking,             ~’~
beachcombing, ceml)ing, boating, tidepoo~ and madne life study, hunting, I~ghtseeirlg, or           U
mthe~ enjoyment m conjunction w~th the above a~sa.

Co--mere/a/and Sport Rsh/ng (COMM) . Uses of water for commercial or recrealk)nal             6

�otlec~on of fish, shellfish, or o~er orgenim including, Nut not ~ to, uses involving
organisms intended for human consumption or bait purposes.                                     ,m~

Warm Freshwater Hab/tat (WARM) - Uses of water that support warn1 water ecosystems             ~including, Nut not limited to, preservation or enhancement of aquatic habitats, vegetation, fish,

Co/d Freshwater Hab/tat (COLD) - Uses of water that suplx~t cold water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats, vegetat~:)n, fish.

Wetland Habitat (WET) - Uses of water that support weUand ecosystems, inckxJing. Nut not
limited to, preservation or enhancement of wetiand habitats, vegetation, fish, shellfish, or wildlife,

f
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end other unique wetland functions which enhance water quality, such as providing flood and
erosion control, stream bank stabilization, end fiRmtion and purification of naturally occurring
~onmminan~.

Marine Hebitam (MAR) - Uses of water that support marine ecosystems induding, but not
limited to. presentation or enhancement of marine habitats, vegetation such u kelp, fish.
shellfish, or wildlife (e.g., marine mammals, shombirds).

1691dlife Habitat (W/LD) - Uses of water that support terrestrial ecosystems including, but not
limited to, preservation end enhancement of terrestrial habitats, vegetation, wildlife (e.g.,
mammals, b~rds, reptiles, ernphibmns, invertebrates), or wildlife water and food sources.

Preservation of Biological Hebit~ta (BIOL) . Uses of water that support designated ~reas or
habitats, such as Ames of Special Biologicai Significance (ASB$). established refuges,
sanctuaries, ecok)gical reserves, or other areas where the ~ or efl!l~,cenle~ of
natural resoumes requires q:~dal protection.

Estuarine Habitat (EST) - Uses of water that support estuarine ecosystems incJuding, but not
limited to, preservation or enhancement of estuarine habitats, vegetation, fish, shellfish, or wiidlifl
(e.g., estuarine mammals, waterfowl, shorebirds).                                       ~ J
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The major difference between the revised 1992 "Basin Plan" and the draft 1994 "Basin Plan" is ~
the addition of MUN beneficial uses to all inland surface waters (and ground waters) in the later
plan. With the adoption of the State Board Resolution No. 88-63 in 1988 (Regional Board 1"
Resolution No. 89-03), the water bodies of the region are required to be protected as potential
sources of drinking water (’Sources of Dhnking Water Policy’). The Regional Board will consider
reviewing the "Sources of Drinking Water Policy" to develop criteria to exempt a water body from
the MUN designation, However, no new implementations are implied by the new MUN
designations until the Regional Board Off’K:ially adopts criteria to exempl water bodie~. Water
quality objectives k~uded in the Basin Plan are the limits of water quality conltituantl which ire "/
established for the mason¯hie protection of beneficial uses of waters for ¯ specific area.

Comparison of overall numerical water �luality standards specified in tl~ reviled 1992 .Barn           .~"

Plan," the draft 1994 "Basin Plan," and the "Ocean Plan" to compare the Los Angeles County ..’
montto~ng mc0v~es (par¯mete¯) am summm~zed in Tab~ 3. This �omparbon revere ~K~ �4
monitoring data ~ ~e folk~ng chemk:al group~: ayn~e~c~, ch~na~d hydmca~on~, ~d~,
non-cen~nogen toxk~, cen~negen toxk~, and other n~scellaneout �ompounds. In ¯dd~on,
disso~ed oxygen (DO) was not ~dud~d in ~e mon~odng pr0gmm Wev~y �onduded (1988
to

Table 4 provides monitoring station specific numerical water quality standards limits, For coastal
monitoring stations where both "Basin Plan" and "Ocean Plan" numerical water quality objectives
spry. ~e more =ffinge~ mndard= were used.

On ~e o~er hand, ~e 1988 through 1994 water qual~y mon~odng dam exam~ed
many compoun~ w~’x)ut ~oec~ "Basin Plan" or "Ocean Plan" requ~ments. In the category
of general minerals, these include: calcium, alkalinity, total hardness, iron, manganese,
phosphate-P, ~ ¢o~uc~nce, and vo~ti~ suspended Io~ds. The ~ k~dudos
heavy metals, chromium W (disso~ed), ~on (dissoNed), and manganese
categow of pu~eab~ organk~ ~ola~e), ~em are no ~’n~ Ossodated w~h: bmmo~
bromomethane, ch~roe~ane, 2.chloroethyk~n~ e~mr, chlommethane,
dich~md~uommethane, and vin~ chkmde. In ~e cetegow of pastries, ~ese ~¢k~e:
BHC, beta-BHC, deRa-BHC, endosu~an I and II, and endosu~’an ~uffa~. Rna~, in
of m~cellaneous compounds, ne~er p~n has any mquk~ment ~r mon~d~: TP~ TOC,
o~an~ n~togen, COD, phen~, oil and grease, and silica. Howard, ~e compounds moNkxed
are ~uded in ~e NPDES Pen~ as ~e required compounds to be mord~xed.

2.3 OCEAN PLAN REQUIREMENTS

The SWRCB mvLsed W~er Qual~y Con~ol Plan f~ Ocean Wate~ of Ca~domla ~ta~h 2~ 1990)
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conta~ls water quality ot:)~::tNes for the coastaJ waters of California. According to the "Ocean
Plan," the beneficial uses of the ocean waters of the State that shall be protected ir~ude
mdusthal water supply, water contacl ~ non-contac~ recmat~n, such as aesthetic enjoyment,
nawgat~n, commercial and sport fishing, manculture, preservation and enhancement of Areas
of Special B~ological $~gnif’~.ance (ASBS), ram and endangered species, marine habitat, fish
m~raben, fish spawning and shellfish I~rvest~.

The "Ocean Plan" water quality numerical objectives are surnmadzed on Table 3. The "Ocean
Plan" object~es are e~her equal to, or rnom stringent than, the "Basin Plan" except Volatile           "~

Purgeable Organics. In add~Jon, the "Ocean Plan" contains obje(:th~s under the categories of
Tox~ce, Non-Carcinogen Toxics, ~ Cardnogen Tox~ce which are numerically absent in the
"Basin Plan." For Los Angeles County monitoring stations (discussed in Section4) with both
"Basin Plan" and "Ocean Plan" numerical water quality objectives, the morn stringent limits were
selected and used in the evaluations presented in this mpoR, Table 4 provides numerical water
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SECTION 3 - MONITORING ACTIVITIES

3.1 MONITORING PROGRAM

The LADPW has been actively monito~ng surface water quality conditions in the County’s
principal storm drains and water conservat~)n tscil~bes, on a voluntary ba~s, since the late
1960s. Since the mid.1980s, a monitonng program consisting of 28 sampling sites hea been in
effect. ~ are collected from all 28 sites on a monthly basis (or more) for dry weathar
flows. Twenty-one of the 28 sites are also sampled (gJ!~L~ for storm flows three to four
~mes per year.

The dry weather monito,~ng data aYa~uated in this report ~:~des data collected ~om Ma~ ~988

to ~pdl 1994 tot ~1~ stabons, except for staten 1~ which i’~udes data �o,ected from Jinumy
1990 to ,t~,~l 1884. The wet weather mon~oflng data ~Ya~sted for Sta~ons 1~. 1~. ~. ~0 $. and

started in October 1987; for Station 10 it started in February 1989; and for Station 13 it
in February 1990. April 1994 was the last date of saml:)ling.

la provided in Section 4. The location of the monitoring stat~ are ~hown on Exhibit *B".

¢~F.mc~. CONSmUENTS: Tal~e 3 provides a list of chern~is monitored by the Los Angel~
County. A distinction IS made between dry and storm weather samples. Flow measurements
were not available in the data set examined. The dry weather samples are generally armlyzed
for general minerals, pestic~:les, total petroleum hydrocarbons, heavy metals, ~KI bacteri~ (total
and fecal coliform, KF Stmptococd and Enterococci). Votat~e organic constituents am tested
semi-annually at selected stations. Storm water runoff is monitored for rnJnemis, pesticides,
heavy metals (total and dissolved), bacteria, total and organic suspended solids, oil and
biochemical oxygen demand, total organic carbon, and volat~e organics. Oisaolved Oxygen (DO)
was not monitored in the 1988 to 1994 perk)d. Considering the importance of this parameter in
water quality evaluation, storm weather DO data fi’om 1980 to 1988 was added to the data and
reviewed in this report. Overall, 54 additional compounds are analyzed fo~ storm weather
samples (127 compounds for storm weather samples vetoes 73 compounds for dry weather
samples).

The Method of Detection Limits (MDLs) used in the analyses for storm and dry weather sarnples
are listed on Table 3. Comparison of water quality objectives ("Basin Plan" and "Ocean I:~n’)
with MDLs indicated that a total of seventeen compounds in four chemical groups have MDLI           p

lO
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higher than the numehcal objectn~e standards. In the dissolved heavy metals category, MDLI
~-"

Ofor mercury and sih, er exceeded the "Ocean Plan" objectives. In the pesticxles category, MDL
for heptachlor exceeded both the "Basin Plan" and "Ocean Plan" o~; epoxide MDL             L

exceeded the "Basin Plan" objectwe; and aldrin, chlordane, dieidnn, pp:DDO, pp:DDE, and
pp:DDT exceeded the "Ocean Plan" objectives. Efforts should be made to ensure that MDLs are
set at or below the numencal objective standards. The MDLs for all seven PCBI analyzed
exceeded the -Basin Plan" and "Ocean "Plan" ol~e~ves. The higher MDLs used for Ihe last 5-
year mon~tonng program ware strictly adhere to the requirements of the old "Basin Plan" which
specifies the analyses be conducted using the APWA (Amehcan Public Works Association) water            1

end wastewater standard methods, a8 opposed to the Maximum Contamination Levels (MCLs)
used in the 1994 draft plan. The later has a much lower MDLI.

5The following provide8 a brief desc~ption of significant water quality parameters and their .:
importance in detecbng receNing water deterk)mtion:

Temperature: 81gnK)cant temperature changes could have severe impacts on receiving waters.
As ¯ mla of thumb, the rotes of chemical reactions am double for every 10 degree C rise in
temperature. Cooler waters usually have a wider divemity of b~ical species. At higher
temperatures, dissolved oxygen levels are uluai’y

p/£. pH is a measurement of the activity of hydrogen ions, present in water. Low and high pH
values am indications of acidity and alkalinity of the water. Values outside the 6.5 - 8.5 range
could have detrimental affects on aquatic orginisn~.

Torsi Dissolved Solids: Total Dissolved Solids (’TDS) my be organic or inorganic. The major
common ions in natural watem indudea sodium, calcium, magnesium, I:~carbonate. sulfate,
chloride. The ~¢ondary �onstituents include iron, strontium, potassium, camonate, nitrate,

equivalent bern represent "I’DS.

Totaland Volatile SuspendedSolid~. Solid content in water is measured as suspended solidi,
volatile and nonvolatile suspended solids, turbidity, and settled solids. High solid concenbalJonl
cause reduced light transmission, reduced growth, ciogging offish galas, reduced spawning areas,
rapid sedi.’~’~tation of ponds, and reduced aesthetics values.

Total solids is the sum of dissolved and suspended solids. Volatile solids am those that bum
off at a temperature of 550 degrees C and am considered to be organic in nature.

Bacteria (Fecal coliform): Fecal coliform is a pathogen indicator which may be IXesent in

,1
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elevated ¯mountz in urban runoff. These organisms am found exclusively in the intesl~al tract
of warm-blooded animals and are excreted in large numbers w~h feces.

Nub’ien~s: Nutrients ¯re cherT~als that st~rnulate the grow~ of algae and water plantz ¯s well
¯ s causing odors, algal scums, water d~:olorabon, and toxic releases. The basic macmnutrients
are carbon, n~m:)gen, and phosphomus~ Common measures include n~ates, ¯ramona, TKN
(’Total Kjek:lahl N~trogen), total phosphates, and ortho phosphates. In urban nmoff Iheses
nuthents may be present m landscaped runoff (washed or leached off fert~zem), accidental
wast¯water discharges, and animal waste. Excess n~rate levels in drinlung water can cause
health problems in humans (infants ¯m most sensitive). High levels of niVogen in surface water
also la¯ds to excess ¯qu¯bc growth and can �ontribute to high levels of NO: in ground water as

Heavy M¯~/s: A wide variety of rneta~ ¯re present in urban nmoff. Most common metals in
urban runoff include zinc, copper, and lead. Excessive concentrations of cadmium, chromium,
mercury, nickel, selenium, silver, and arsenic may also be present. Toxic metals are hannfu~ to
humans ¯rid ob’:er o~ginisms in smal quantlt~s,

O//~nd Grease: Oi~ and grease are not readily soluble in water and fo~n ¯ film on the water
surface. Oil and grease can h~v~ detmnentil implcts on bird~ ¯nd Iqult~c life, is well as cause

D/sso/ved Oxygen and Chain/ca/~ Demand:. Free oxygen is nemssary in water to
maintain life. Fsh kills and reduct~q in aesthelJc values have resulted from low-DO conditions.
Oxygen demand is estimated by ind~ct me¯sums, such as biochemical oxygen demand (BOO),
chemical oxygen demand (COD), o~1 and greases, end total organic carbon (TOC). CO0 is ¯
measure of amount of oxygen required to chemically oxidize organic matin" to carbon dioxide

DO is ¯ good indicator of overall water pollulJon because it is usually the result of an over.
enrichment by some other oxygen demanding pollutants, such as decaying organic matter. Also,
slow shallow waters sometimes become over-heated resulting in lower saturated DO
concentrations. Usually declines in DO levels are attributed to increased runoff from uft)an
construction and increased wastewater due to increased population pressures.
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�onductance, is a funcbon of its ionic strength. An approximate of Total Dissolved Solids are
often made by deterrn~ng the Specific Conductance. However, only ionized substances "r
co~tnbute to spec~c conductance. Spec~c conductance is often used in ¯ qualitative basis to
monitor changes in TDS. Also, as water temperature increases, speafic conductance raises

Pe,sli�/des/Purgeab/¯ Organ/cs: Excess uses in agricultural operations and improper
dmcharges from industrial areas may contribute these substances to receiving waters. Human
and aquatic organism tolerance level to most of these substances is usually very low. As

T~ Turbidity is ¯ measure of the extent to which I~ht is either ~bsorbed or scattered
by suspended matar~l in water. It is an indirect measure of suspended solids in warn..
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SECTION 4 - WATERSHED CONDITIONS

The Mun~pel permit divides the Los Ange~s County area and immediate vicinity into five
general regional basins. These regional basins have been delineated based on hydrological
chiractenst~::s of the watersheds, perceived importance and beneficml uses of water bodies, and
existence of adequate infrastructures for program implementation. The five drainage basins are:

I. Santa Monica Bay Dmln~ge B~sin;
II. Upstream Los Angeles River Drainage Basin, to and including Sycamore

Canyon Channel (San Femando Valley):
III. Upper San Gabriel Rlver (San Gabriel Valley) Dmlnege B~sln; "

N. Lower Los Angeles Rh~er Drainage Basin: ,:
V. Lower San Gabriel River Drainage Basin (V-south); and Santa C~rlt~ V~ley

Blain {V.florlh).

The live drltnlge basins Im Ihown on Exhibits "A" IN:I ’~’.

The principal surbce watem of the Los Angeles area flow through mostly n~uml mountalne In
lhe upstream roaches, urbanized foothill llnd valley areas, high denl~/developed �o¯Sill~ ~
and terminate It highly utilized beaches and harbom. The following pmlentl ¯ brief lummlfy

of watersheds and water quality conditions in the Los Angeles County regtorml bllina, II n
Los Angele! River Watemhe~; The Lol Angeles River is lined with corlc~te ilong the nlljodty
of its length except for the reach in the nanows am¯ where the channel is unlined. In lhe
unlined reach of the river ground water riles to the river stmambad, providing ¯ natural ~
for fish and other wildlife. The Los Angeles River Basin is highly urbanized. Urban nmoff and          ~1~
Illegal dumping are major conVilxdorl to impaired water quality in the w~terlhed. Below Ihe
Sepulveda Basin, flows Ire dominated by tertiary-treated affluent from municipal wlltewal~r

8an Gabriel River Wat~mhed; The upper San Gabriel River and its tributaries am ~ in
a relatively pristine condition. Water quality problems in the upper roaches of the river ere
caused by recreational uses, eroding sediment, and improper sediment sluicing which have In
impact on aquatic and riparian habitats and groundwater recharge areas. The middle reach
the river has been extensively modified and extensive sand and gravel operations exist along
the river. The lower roach of the river has been mostly lined and flows am dominated by effluent
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from wastewater treatment plants and urban runoff. Impairment to the beneficial uses of the ~ ~
lower reaches of the river have been evidenced by ambient toxic~y and bioaccumulation of
metals in fish t~ssue.

T

Santa ~lar~ River Watershed; The Santa Clara River coml~ses the largest dyer system in
Southern Califom~ that has remained in a relatively natural state. There am cun~ltly many
areas of high quahty rJpanan habitat along the fiver. Threats to water quality in INS fiver aystem
include increasing development in the floodplain areas and channel~zation of the dver which have
resulted in increased flows and Ios~ of natural hab/taL

7

Santa Montca Bay Waterlhed; This irel tr~udel the MalibiJ Creek and blJlonl Creek ~"
Watersheds. Both watersheds have been developed extensively; and many Of the river systems
in the watersheds have been channelized, in the Malibu Creek Watershed, the pollutants of .:
concem, many of which am discharged from nonpaint sources, inctude excess nutrients,
sediment, and bacteria. In the Ballona Creek Watershed. pollutants of concam, which may be
attnbuted to industrial and municipal effluents as wall as urban runoff, include chlorides, sulfates,
heavy metals, and bacteria. Several untreated sewage overflows discharged into Ballone Creek
during the rainy lealon have caused beach closures along the Santa Monica Bay. Long-tom1
water quality problems in the mouth of Ballona Creek and in Marina Oel Ray are Mbtbut~l to
d rga,  ntmUon  of DOT (defaced in

According to the "Salin Plan" (1994, Draft), 0enem! surface water Ixobiems in the Loe Ange~

. Poor mineral quality in some areal due to a variety of masons including geology,          j[~
~rk:ultural runoff, discharge of highly mineralized ground water, and poor quality of some

¯ Impacts from incmaled development and mcraatk)nal uses.                             B

¯In-stream toxicity from point and nonpoint sources.

¯ Channelization, dredging, and other losses of habitat.

¯Impacts from transient camps located along creeks and lagoons.
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¯ Introduction of non~atNe plants whk~ ore of ~ value to the ~ and ck)g the
T

. Natural oil

¯ Eutrophication and the accumulation of toxic pollutants in lakes.

The following provides ¯ Ixief descr~tion of hydrology, major drainage systems, beneficial
land uses, and Los Angeles County monitonng stations within each drainage basin. Tables 1
and 2 summarize the beneficm! uses for all monitoring stations based on the mvlsed 1092 and
draft 1994 "Basin Plans" respec~ely. However, the evaluations presented in this repo~ are
based on Ihe Draft 1994 *Basin Plan" and I~e "Ocean Plan" objeclNes. The tributa~ area land
usaoe at each rnon~onr~ station is summarized on Table 5.

4.1 SANTA MONICA BAY DRAINAGE BASIN (BASIN I)

Santa Montca Bay Drainage Basin (Basin I) is �omprised of approximately 410 square mJel of

majority of the area to t~e west is currently undeveloped and runoff in the natural canyons and
sttaams flow in ¯ generally southerly direction toward culverts underneath the Pacific CoaM
Highway and the Paci~c Ocean. The central (Santa Monica) southeastern portions o~the basin
are more developed and urbanized. Runoff in this area flows in I generally southw~
direction, in improved drainage facilitk~ (l.e., lined channels, and pipes) towards the Padlk
Ocean. There am currently nine monito~ stations in the Santa Idonica Bay Drainage Basin.
Dry weather flows have usually been present at eli statk)ns in 1his Basin, due to t~e sog type,

individual point source dischargem (i.e., POTW, industrial NPDES discharger, ~ soumes).
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The fol~ is a descript~ of conditions and activities at each station:

5ration I is located aq: Ballona Creek at ~:airfa~ Avenu,-~ Only dry weather samples are
at this sta~on. Runoff direct~n in this area is mostly southwesterly. The

upstream of the station is about 45 square miles, including improved drainage system laterals
which d~:harge into the Ballona Creek, a lined channel. The overall imperviousne~ of the
tnbutary watershed is about 53 percent. The land use in the basin includes 50 percent
urbanized (highest among all mon~tohng station tnbutary areas), 29 percent pa~al~ urbanized,
20 percent natural, and 1 percent industrial uses.

The benefic~l uses of the Ballona Creek at this location include: potential Munk~pal and
Domestic Supply (MUN), potential Water Contact Recreation (REC-1), existing No~.�onte~
Water Recreation (REC-2), potential Warm Freshwater Habitat (WARM), and existing

Station 2 is located at Ballone Creek at Sawtelle ~o~!evard. This station ls downstream of
Station 1. Dry and wet weather samples are �ollected at this station. Runoff directi~ in INs
area is mostly southwesterly and southeasterly. The area upstream of the station ls aboul
square rrClas, including improved drainage system laterals which d~soharge into
Creek eventually drains into the Pac~c Ocean in the Playa Del Rey area. The ¢werall
impe~ma=~ess of the ~butary watershed is about 53 percent. The land use in the basin
inctudes 46 percent urbanized, 30 percent partially u~oanized, 21 percent natural, and 3 per¢ef~
imlusa~ uses.

The be~r~ial uses of the Batlona Creek at this location irK:Jude: potential Muntci!~
Domesti� Supply (MUN), potent:l Water Contact Recreation (REC-1), existing Non-�o.eel
Water Recreation (REC-2), potent/at Warm Freshwater Habitat (WARM), and existing W~llife
I-laMer (WILD).

samples are collected at this statx)n. Runoff cllrectk)n in this area is mostly easterly and
southeasterly, via imwoved drainage systems into the Sepulveda Channel. an improved channel.
Further downstream and to the southeast of this station, Sepulveda Channel joins the Balonl
C~’eek and eventually drains into the Pacific Ocean in the Playa Del Rey area. The
upstream of the station is about 23 square miles. The overall imperviousness of
watershed is about 49 percent. The land use in the basin includes 42 percent urbanized, 29
percent partially urbanized. 26 percent natural, and 3 percent industrial uses.

The benef~al uses of the Sepulveda Channel at this location include: potential Municipal and
Domestic Sul:~y (MUN), potential Water Contact Recreation (REC-1), existing Non-�onte~    ~      ¯ .... ~
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Water Recreation (REC-2). potential Warm Freshwater Habdat (WARM), and existing Wildlife
Habitat (I/VILD).

Station :3 is located ~t Centinela Creek It Centtnela Boulev~,-~,. The Cent¯nee¯ Creek at this
Iocabon ~s an Unproved channel which is I westedy thbutary of Ballona Creek. located
dow115treim. Ballona Creek eventually drains into the Pici~� Ocean in the Play¯ Del Rey erie.
D~ and wet weather samples ere collected it this station. Runoff direction in this area is rnos~
westerly. The area upstream of this station is about 9 square miles. The overall ~
of the tributary watershed is about 51 percent. The land use in the basin includes 54 percent
partially urber,.~zed, 27 percent urbanized, 13 percent natural, and 6 percent indus~lal uses.

The beneficial uses of the Centinela Creek at this location include: potential Municipal and
Domestk: Supply (MUN), potential Water Contact Recreation (REC-1), existing Non-contact
Water Recreation (REC-2), potential Warm Freshwater Habit (WARM), and existing Wildlife
Habitat (WILD).

8tat¯on 6 Is located at Kenter Drain at PIc(> Boulevard �~,-~:;,~ 249|. Both dry and wet
weather samples are collected at this station. Kenter Drmn is aligned in ¯
d,’ecbon and collects runoff from laterals in the ires. UitJmatety, it discharges into the

Ocean, about 1100 feet downstream of the monitoring station and to the southweat of the 8ante
Monica Municipal Pier. The ere¯ upstream of the station is about 6 square miles. The overall
imperviousness of the tributary watershed is ¯bout 39 percent. The land use in Ihe ~
includes 43 percent natural, 30 percent partially urbanized, 23 percent urbanized, and 4 I)e~m~t
industrial uses. Due to its ctose proximity to the ocean. Ittis atatJon is constently under tidal

The ~:)cean Plan" water quality objec~a may have to be salaried at this station. The benelk:lal
uses of the Kenter Drain watershed have been designated as: po~nt~l Municipal and Domestic
Supply (MUN); existing Navigation; existh~ Water Contact Recreation (REC-1); existing Non-
contact Water Recreation (REC-2); existing Cornmen:ial and SPOrt Fishing (COMM); potential
Warm Freshwater Habitat (WARM); existing Madne Habitat (MAR); existing Wildlife Habitat
(WILD); ex~l~g Migration of Aquatic Organisms; existing Spawning, Rep~Kluction, and/or Eady
Devek~pment (SPWN); ex~t~o She,fish Han,~at~ng (SHELL).

Station 8 is located it Santa Monic.a Canyon Channel at Short S~-;;~ The Santa Monte¯
Canyon Channel at this location is an improved channel aligned in ¯ southwesterly fashion which
discharges into the Pacific Ocean, approximately 1100 feet southwest. Dry and w~t weather
samples are collected at this station. The area upstream of this station is about 16 square miles.
The overall imperviousrmss of the bil:xJta~ watershed is about 14 percent. The land use in the
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basin Inc~dea mostly natural (87 percent), 12 percent partially urbanized, and 1 percent "~"

Ourbanized uses.

Due to the monitoring station proxim~y to the Pacific Ocean. all "Ocean Plan" water qual~
objectives may have to be satisfied at this station. The beneficial uses of the Santa Monica
Canyon Channel in this area include: potential Municipal and Domestic SuPI~t (MUN); existing
Navigation (NAV); existing Water Contact Recreation (REC-1); existing Non-contact Water
Recreation (REC-2); existing Commercial and Sport Fishing (COMM); potentialWarm Freshwater
Habitat (WARM); existing Marine Habitat (MAR); existing !/Vildlife Habitat (WILD); existing
Migration of Aquatic Organisms (MIGR); existing Spawning, Rewoduction, end/or Eady
Developmsnt (SPWN); and existing Shellfish Harvesting (SHELL).

8Jation 10 is located at T_~_-,~_n,,a Canyon at Pacific Coast Hpc,’;-,~-~;-. Topanga Canyon b I
natural stream, aligned in a southerly direction, which crosses through ~verts under the Pacific
Coast Highway. The stream discharges into the Pacific Ocean, Just downstream of this Itatiorl.
Dry and wet weather samples ere collected at this station. The area upstream of the station is
about 19 squane miles. The overall imperviousness of the b’ibutary watershed is about 8 percent.
The land use in the basin includes moatJy natural (90 percent), 9 percent partially urbanized, and
I percent urbanized ~                                                             -,

Due to the monitoring ration proximity to the Paclf~ Ocean, el "Ocean Plen" water quality
(,Jobjectives may have to be satisfied et this station. The bener~al ~ of the Topanga Canyon

et this location Include: potential Municipal and Oomasti¢ Supply (MUN); existing Navigatk~
(NAV): existing Water Contact Recreetion (REC-I); existing Non-�ontact Water Recreation (REC-
2); existing Commercial end Sport Fishing (COMM): existing and intennillent Wartn Freshwater
Habitat (WARM); existing Estuarine Habilat (EAT’); existing end intermillent Marine Habit
(MAR); existing Wildlife Habitat (VVlLD); existing Ram, Threatened, or Endangered Spede~
(RARE); existing Migration of Aquatic Organim~ (MIGR); existing Spawning, Raprodu~tion,
end/or Ea~ Development (SPWN); end existing Wetland Habl~t (WE~

Statio~ 6 I$ locatod !| I/lalibu Creek at C ~r,~__- Creek R~;~. Malibu Creek is a natural stream
which meandem in ¯ generally southerly direction and crosses through culverts under the Cro~
Creek Road. At about 4000 f~et downstream, Malibu Creek flows thn)ugh the Makl)u Lagoon
and finally discharges into the Pacific Ocean in the Malibu Point area. Both dry and wet weather
samples are collected at this station. The area upstream of the station is about 110 square
miles. The overall imperviousness of the tributary watemhed is about 13 percent. The land use
in the basin includes mostly natural (83 percent), 11 percent parlially urbanized, 5 pen:ent
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umanized, and 1 percent Ind.sUtal ~

Due to the monitoring station proximity to the Padfic Ocean, all "Ocean F’Jan" water quality
objectives may have to be satisfied at this station. The beneficial uses of the Mal~u Creek in
this area include: potential Municipal and Oomestic Supply (MUN); existing NavJgal~n; existing
Water Contact Recreation (REC-1); existing Non-contact Water Recmat~n (REC-2); existing
Warm Freshwater Habitat (WARM); existing Cold Freshwater Habitat (COLD); exiling El~ldne
Habitat (EST); existing Mahne Hal:~tat (MAR); existing W~ldl~fe Habitat (WILD); exi~lng Rare,
Threatened, or Endangered Species (RARE); existing Migration of Aquatic Organisms (MAR);
existing Spawning, Reproduct~n, and/or Early Development (SPWN); exLsting Shellfish
Harvesting (SHELL); and exiling WeUand Habitat (WET).

Station 13 is located at Corral Canyon Cmk at Pa¢!fl¢ P__-o~_et Hk]h’,~-,.
Creek is a natural atmam which meandem in a generally southerly direction and crewel through
culverts under the Pac~c Coast H~ghway toward the Pac~c Ocean, located immediately to the
south. Both d~/and wet weather ~amplea are collected at this atation. The area up~’eam of
this station is about 4 KIuare ~ The overall imperviousoeu of the tributaw watemhed b
about 3 percent. The land use in the basin includes moaUy natural (97 percent), and 3 pament
part~,y urbanized (ve~ low denny) ~

~a r~y have to be ~at~fied at this ration. The beneficial ~ of the Corral
mt this location include: internment Municipal and Domestic SuprW (MUN), n

UNavigation (NAV); exist~g Water Contact Recreation (REC-1), existing Non-�ontact Warn.
Recreation (REC-2), existing Commercml and Sport Fishing (COMM); intermittent Warm           ~
Freshwater Habitat (WARM); existing Ma~ine Habitat (MAR); existing VVddliM Habitat (WILD);
potential Spawning, Reproduc~m, and/or Early Development (SPWN); and existing Shellfi~
Harve=~ng (SHF.LL~                                                       ~1~
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4.2 UPSTREAM LOS ANGELES RIVER DRAINAGE BASIN, TO AND INCLUDING    ~-"
SYCAMORE CANYON Channel (SAN FERNANDO VALLEY - BASIN II)

The upstream Los Angeles River Drainage Basin (Basin II) is comphsed of approximately 443
square miles of mostly natural land in its northern and northeastern areas end mixed developed
land in the remainder of its area. Runoff in Basin II is conveyed in natural �lmyons in the
upstream portions of the Basin and improved drainage facilities in the downstream poflkms, in
a generally southerly direc~on, and the Los Angeles River, a major improved river system in Los
Angeles County. The Los Angeles River flows in a mostly easterly and southerly direc~x~ in
Basin II. The Los Anoeles River enters Basin IV and flows in a southerly direction toward San
Pedro Bay and the Pac~c Ocean. There are currently only two monitoring stations in the
Upstream Los Angeles River Drainage Basin. Dry weather flows have usually been present It
both stations because of their very large tributary basins, and types of Iotll.              .:

The follo~ng is a description of conditions and m~dties It each Itition:

Station 19 Is the most uostream monltodno station In Basin II and is ._b~__.-ted at ~’-,; I_~_-
Anoeles River at the Tulunua Wash ¢onfluenc-., Hansen Basin and Seputvedl Basin Ire
located in the basin upstream of this monitorm9 station. Runoff in this area is 9eneml~ southe~

~ in a mostly easterly fashion. Only dry weather sempies are colladed It this station. The m nups~aam of this station is about 351 Iquare miles. The overall imperviousness of this stetion’l
tributary watershed is about 32 percent. The land-use in the basin inch~des mostly nituml (60 U
percent), 27 percent perkily urbanized, 6 percent urbanized, and 7 percent indusVlal trees.

D(xnes~ Supply (MUN); poten~it Industhal Service Supply (IND); existing Ground water
Recharge (GWR); existing Water Contact Recreation (REC-1); existing Non-contact Water
Recreation (REC-2); existing Warm Freshwater Habitat (WARM); existing W, dllfe Habitat (WILD);
and Wetland Habitat (WET).

Station !7’ is located at ~he Los_ Anoeles River at the Arroyo $e¢o col!flue ,neT_ _. Station 17
is downstream of Station 19 described above. Again, Hsnsen Basin and Sepulveda Basin Ire
located in the basin upstream ofthis monitoring sta~on. Runoffin this area is 9enerlly southerly
and southwesterly in the undeveloped ames upstream and southerly via improved drlkllge
fadlitJes toward the improved Los Angeles River. The Los Angeles River flows in a mossy
eastedy and southerly fashion in the basin upstream of this station. Only d~ ~ sempise
are �oilecte~l at this station. The area upstream of this station is about 443 square nvles. The
overall imperviousness of this stabon’s tributary watershed is about 33 percent. The land use
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in the basra includes mostly natural (56 percent). 28 percent part, lay ud~nized. 6 percent
urbanized, and 10 percent industrial uses,

The beneficial uses of the Los Angeles River in U~is am¯ include: potential Municipal and
Domestic Supply (MUN). potential Industrial Service Supl:#y (IND). existing Ground water
Recharge (GWR). existing Water Contact Recreation (REC-1). existmg Non-�ont~l Water
Recreation (REC-2). existing Warm Freshwater Flab~tat (WARM). existing Wddl~fe Habitat (VVlLD).

4.3 UPPER SAN GABRIEL RIVER (SAN GABRIEL VALLEY) DRAINAGE BASIN
(BASIN

The Upper Sen Gabriel River (Sen Gabdel Valley) Drainage Basin (Basin III1 is �omprised of
approximately 553 square miles of mostly natural land in its nerthem and no~theastom areas and
mixed developed type land in the reminder of its am¯. Runoff in Basin III eriginatas from the
peaks in the San Gabriel Mountains and is mostly conveyed in natural canyons in the upstream
por~ms of Ihe Basin and Improved drainage facilities in the downstream portions in a generaly
southerly and southwesterly direction. Basin III encompasses the eastern portions of the County.

and the San Gabriel River. The San Jose Creek is located to the east and is aligned in ¯
generally westerly fashion; and the Rio Hondo and Sen Gabriel Rivers ¯re alignad in ¯ generally
mathedy fashion in the central portions of this Basin. Them are many dams and flood
basins in Basin III. The largest inctude: Puddingstone Dam upstream of Walnut Creek Wash,
Sen Gabriel Dam and Sent¯ Fe Basin upstream of the San Gabriel River, end Whittier Nanows
Basin downstream of the San Jose Creek and San Gabriel River. Whiffier Narrows Basin is
final outlet from Basin IlL Downstream of the Whittier Nam)ws, runoff splits via two separato
charm¯is into two separate basins, Basin IV and Basin V (south), in the Rio Hondo Channel and
the Sen Gabdet River, respectively. The Rio Hondo flows in ¯ sou~n~stedy direction Imvard
Los Angeles RNer. which is aligned in ¯ generally southerly direction towa~l San Pedro Bay and
the Pacific Ocean. The San Gabriel River is also aligned in ¯ generally southerly direction in
Basin V (south) and finally discharges into the Pad~ Ocean in the Semi Beach area of Ihe

Drainage Basin. D~y weather flows have usually been present at all stations because of their

The following is a description of conditions and actPAtJes at each stalk:m:

Slation 28 is the most upst~am monitorin~ station In _w~_stn III and is !~,~_-ted
Creek above Saw, it Creel~ Station 28 is considered Itm only station ~hat saml:ias an             ..~_~.~.~,
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essenbally one hundred percent undeveloped watershed. Natural condition water quality is
expected at this station. The "1994 dra~ Basin Plan" states that the area is "mla~ely pristine’.
Accordingly, LADPVV has designated this station as the "natural condition" station, essentially
unaffected from urbanization impacts. In the analysis provided in Sections 4 and 6, comparisons
and conclusions from data collected at this station am made to the other 27 station¯ to identify
any noticeable diffemncas and whether they might be attributed to urbanization. Runoff in the
upatmam watershed tnbutary to station 28 is generally southerly through the natural nln~w and
steep canyon. Runoff from Monrovia Creek flows toward Sawpit Creek, which itlelf flowl in a
southwesterly direction toward Rio Hondo Channel. The Rio Hondo Channel is aligned in ¯
southwesterly direction, discharges into the Whitt~r Nan’ows Basin, and fina~ confluencaa with
the Los Angeles River in Basin IV. The Los Angeles River Ilignment ts mostly Iouthody and
finally outlets into the Pac~¢ Ocean in the San Pedro B~y area. Both dry and wet weather
samples are collected at this station. The ¯raa upstream of this ration is about 1.8 Iquara
miles. The overall impervioulrmss of this station’l thbutary wetamhed is about four percent. The
land use in the basin is entirely natural (100 percent) comprised of fairly dense traea ¯nd Ihrube
typ~l of the upper San Gabriel range.

The beneficial uses of the Monrovla Creek in this ¯re¯ include: intemttttent Municipal arid
Domestic Supply (MUN), intermittent Ground water Recharge (GWR), Intermittent Water Contact
Recreation (REC-1), intermittent Non-contact Water Recreation (REC-2), intermittent Warm
Freshwater I.~bitat (WARM), existing and intermittent Wildlife Habitat (WILD), ~ existing

Station 23 Is located at the Rio Hondo Channel at Sen Gabriel Boulevard. Station 23 is
located at the downstream end of the Basin III watemhed that discharges into B~sin IV ¯nd M
the down¯tin¯n1 end of the Whittier Nam~ws Basin. Station 28 is iocated in the upstream
eastern canyons of the watemhed tributary to station 23. Runoff in this wet¯robed flows in ¯
generally southerly direction in natural canyons upstream and improved drainage lylteml
downstream toward the Whittier Narrows Basin and the Rio Hondo Channel. The Rio Hondo
Channel is aligned in ¯ ssuthwestedy direction, discharges into the Whittier N~rrows Basin, and
finally confluences with the Los Angeles River in Basin IV. The Los Angeles River alignment is
mostly southerly and finally oubets into the Pacific Ocean in the San Pedro Bay area. Only dry
weather samples am collected at this station. The am¯ upatmam of this station is about 116
square miles. The overall imperviousness of this station’s tributary watershed is about 35
percent. The land use in the basin includes 40 pan:ant natural, 39 percent partially u~,
11 percent urbanized, and 10 percent industrial uses.

The beneficial uses of the Rio Hondo Channel in this area include: poterfdal Municipal and
Domestic Supply (MUN); intermittent Ground water Recharge (GWR); intermittent Water Contact ~,.,’       - J-
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Recreation (REC-I): ex~ and intermittent Non-contact Water Recreation (REC-2): potent~l
Warm Freshwater Habitat (WARM); interm~ent and potential W~Idl~fe Habitat (W~LD): ex~ng
Ram, Threatened, or Endangered Species (RARE): and exisUng Wetland HabPat (WET).



Drainage Basin. Dry weather flows have been usually present at all stations because of the ~"
Olarge tributary basins, the soil types, and the presence of other NPDES point source dischargem

(i.e., Burbank POTW).                                                                 L

The following is a description of conditions and activities at eac~ station:

Station 18 is located at the Los Anaeles R~vor a.t Firestone Bouleva ,rd,, Station 18 ~s
downstream of Station 17 and Basin II, described above. Hansen Basin and Sepulveda Basin,
two major flood control facilities, am located m Basin II, upstream of this monitoring statk)n. "/
Runoff in the watershed tnbutary to this station inhales from the San Gabriel Mountain Range
on the north and the runoff direction is generally southerly through natural streams upstream and
improved drainage facilities downstream and toward the improved Los Angeles River
The Los Angeles River flows in ¯ mostly southeasterly ind southerly fashion in this bairn. Just
downstream of this monitoring station, LOS Angeles River �onfluences with the Rio ~
Channel, then continues ~outherty toward the San Pedro Bay and the Pacific Ocean. Both dry
ind wet weather samples ire collected at this ~tabon. The area upstream of this ~tation b ~
567 ~luare miles. The overall lmperviousnes~ of this station’s thbutary watemhed tl about 34
percent. The lend use for the area’s tributary to this monitoring station includes mo~/natural
(52 percent), 28 percent partially urbanized, 8 percent urbanized, and 12 percent tndu~da/Ulel.

Domestic Supply (MUN), potential Industrial Service Supply (IND), exist~g Ground wate¢
URecharge (GWR), existing and potential Water Contact Recreation (REC-1),,existing Non-conta~

Water Recreation (REC-2), existing and potential Warm Freshwater HaMat (WARM), and

U

Station 22 is !ocated at the Rio .ondQ Ghannel at the Rio Hondo SDreadinu Ground.. The
runoff tributary to Station 22 ordinates from the western ridges of Basin III (San Gabdel
Mountain). Stations 28 and 23, located in Besin III, are upsVeam of Station 22. "the mn~f
tributary to this monitoring station flows in a generally southerly direction in natural canyons
upstream and improved drainage systems downstream toward the Rio Hondo Channel The
Rk:) Hondo Channel is aligned in a southwestmty directk)n and discharges into the Whiltim"
Naffows Basin upstream of Station 22. Downstream of Station 22, Rio Hondo Channel
confluences with the Los Angeles Rh~er. From the point of this confluence, the Los Angeles
Rwer alignment is mostly southerly and finally out~ets into the Pacific Ocean in the San Pedro
Bay area. Bath dry and wet weather samples are collected at this station. The area upstnmm
of this station is about 128 square miles. The overall impen~iousness of this stabon’s Idixdary
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watemhed is about 37 percenL The [and use in the basin Vibutary to this station indude~ 40
percent partially u~oar~zed. 37 percent natural. 12 percent urbanized, and 11 percent indusU~

The beneficial uses of the P, io Hondo Channel in this ema include: potentml Murddpal and
Domesbc SuPl~ (MUN). mterm~ent Ground water Recharge (GWR), potent~l Water Contact
Recreation (REC-1). exmt~ng Non-contact Water Recreation (REC-2). potential Warm Freshwater
Habit (WARM). and mterrn~ent and potential W~ldl~fe I-lab~tat (WILD).

Station 24 i~ located at the Rio Hondo Channel at SMward and Gray Road
The runoff tributary to Station 24 onginates from the western ndges of Basin III (Sen Gabriel
Mountain). St¯boris 28 and 23 located in Basin III. and Station 22 located in Basin IV. are
upstream of StatX)n 24. The runoff trC:)utary to this momtonng station flows in ¯ generally
southerly direction in rmtuml c~nyon~ upstream and bnpmved drainage systems downstream
toward the Rio Hondo Channel. The Rio Hondo Ct~nnel is aligned in ¯ ~)uthweltedy dlmd~n
¯nd discharges intothe WhRtJer N~ow~ Basin upstream of Station ~4, Down~tre¯m of Stotl~n

Psc~ Ocesn in ~e ~n Pedro Ba~ ~es. B~s ~ s~ w~ ~sther ssmples ¯re
this station. The am¯ upstmsm of b’~ station is ¯bout 139 square miles. The
intpen~m of It~ station’s l~atary watemhecl is about 39 pement, The lind use in the

percent urbaNzed, and 14 percent industrial ulee.

The benef~:ial use~ of the Rio Hondo Channel in th~ area indu~: potential Munk:ipal and
Domest~ Supl~y (MUN), intermittent Ground water I~. (GWR). potential Water Contl~
Recreation (REC-1). existing Non-contact Water Recreation (REC-2). potent~lWarm Freshwater

(typically collected from the stagnant ponding water in ttm channel as ¯ result of intennitlm~t
flows during the dry weather conditions) am oollectod at this station, The runoff direction in INs
area is mostty southerly and southeasterly via imlxoved drainage systems into the Complml
Creek, an improved ctmnnet. Further downstream and to the southeast of this station, Compton
Creek joins the Los Angeles River. From this point on, the Los Angeles River flows in ¯ southerly
direction toward the San Pedro Bay and the Pacific Ocean. The area upstream of ~ station is
about 39 square miles. The overall imperviousness of the t~:)utary watershed is
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urbanized, 17 percent industrial, and 6 percent natural uses.

The bener~al uses of the Compton Creek at ~ location include: pofential Municipal end
Domestic Supply (MUN), existing Ground water Recharge (GWR), exmting and potential Water
Contact Recreation (REC-1), ex~sbng Non-contact Water RecmatX)n (REC-2), existing Warm
Freshwater Habitat (WN~M), existing Wildlife Habitat (WILD), end ex~ng We~nd Hmbi~t
(v~-r).

Station 20 is located at the Los An~neles Rlverat Wardlow Rc~n Station 20 is located in the
southern portion of Basin IV, in the City of Compton. It receives runoff from Basin III via the Rio
Hondo Channel, from Basin II via the Los .,nmgeles River, end from a majority of the Basin N
eroa except t~e southern and southwestern ames. The major flood control facilities upstream
of this monitoring station include the Whittier Narrows Basin, Hansen Basin, Sepulveda Basin,
Rio Hondo Spreading Grounds, end Dominguez Spreading Grounds. Runoff in the watershed
tributary to this station initiates from the San Gabriel Mountain Range o~ the north and the runoff
direction is generally southerly through natural stroams upstroam and improved drainage facilities
downstream end toward the improved Los Angeles River and Rio Hondo Channel systoms.
Downstream of this station, the Los Pmgeles River flows in I southerly direction toward Ihe 8an
Pedro Say and the Pacit~ Ocean. Both dry and wet woather samples are �olleded at this
station. The eros upsl~oam of this station is about 769 S~lUaro rn~s, the largest btbutwy aroa
among ell monitoring stations. The overall impar, riousness of this statk)n’s I~ibutary watershed

mostly 45 percent natural. 32 percent partially urbanized, 13 percent Industntal, and 10 percont

Domestic Supply (MUN); potential Industhal Ser, dce Supply (IND); potential Industrial ProceH
(PROC); existing Ground Water Recharge (GWR); exis~g and potenl~ Water Conta~
Recreation (REC-1); existing Non-contact Water Recreation (REC-2): existing and potontial
Warm Freshwater Habitat (W.,M~M); existing Marina Habitat (MAR); existing and potential Wildl~
Habitat (WILD); existing Rare, Threatened, or Endangered Species (RN~); potential Migration
of Aquatic Organisms (MIGR); potential Spawning, Reproduction, and/or Early Development
(SPWN): and potential Shel~sh Harvesl~-~ (SHELL),

StaUon 4 Is located at the Dominguez Channel at Vermolr~ AvenL~ StalJon 4 IS Iocatod in
the southwestern portions of Basin IV, in the City of Gardena. It receives runoff from Basin IV’I
southwestern areas. Runoff in this area is conveyed in a mostly southerly and southeasterly
fashion via improv~l drainage facilities toward the improved Dominguez Channel. Downstream
of this monitoring station, Dorninguez Channel flows in a southeasterly and southerly direction
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toward the Long Beach Harbor and the Pac~c Ocean. Beth dry and wet weather samples are
collected at this station. The area upstream of this station is about 40 square miles. The overall
~nperviousness of this station’s tributary watemhed is about 62 percent, the second highest
among all monitonng basin tributary areas. The land use for the area’$ tributary to this
monitonng stabon in<dudes 35 percent urbanized, 30 percent industrial, 25 percent partially
urbanized, and 10 percent natural uses.

The bene~:ml uses of the Dominguez Channel in this area Include: potential Municipal and
Domestic Supply (MUN); potential navigation (NAV); existing Water Contact Recreation (REC-1);
existing Non.contact Water Recreation (REC-2); existing Commendal and Sport Fishing (COMM);
potential Warm Freshwater Habitat (WARM); existing Estuadne Hlbitat (EST); existing Marine
Habitat (MAR); existing Wildlife Habitat (WILD); existing Rare, Threatened, or Endangered
Specks (RARE); existing Migration of Aquatic Organisms (MIGR) and existing Spawning,
Reproduction, and/or Early Development (SPWN).

Station 11 is located at Torrance Lateral at Main 8t~eat ~nrolect 1252| Station 11 b loomed
in the southweatem portions of Basin IV, in the City of Torrance. It receives local runoff horn
Basin IV’s southwestam areas. Runoff in thll area is conveyed in a mostly easterly dimctJon vii
improved drainage facilities and private drains toward the Tonance Lateral, designated as project
1232, itself a tributary of ~ imwoved Dorninguez Channel. About 6,000 feel east of b’lis
monitodng station, the Torrance Lateral discharges into the Dominguez Channel. From this point,
the Dominguez Channel flows in a southeasterly and southerly direction toward the Long Beach
Harbor and the Pac~c Ocean. Both dry and wet weather samples are collected at this station.
The area upstream of this station is about 10 square miles. The overall impan~ousrmss of this
station’s Uibutary watershed is about 68 percent, the highest percent among all monitoring basin
tributary areas. The land use for the ama’s tributary to this monitodng station includes 40
percent indust]ial (the highest industhal percent among all monitoring station bibute~ areas), 35
percent urbanized, 20 percent partially urbanized, and 5 percent natural ~

The bene~al uses of the hydrologic unit associated with the Torrance Lateral indude: potential
Munk~pal and Domestic Supply (MUN); potential Navigation (NAV); existing Water Contact
Recreation (REC-1); existing Non-contact Water Recreation (REC-2); existing Commercial and
Sport Fishing (COMM); potential Warm Freshwater Habitat (WARM); existing Estuarine Habitat
(EST); existing Marine Habitat (MAR); existing Wildlife Habitat (WILD); existing R~ra,
Threatened, or Endangered Species (RARE); existing Migration of Aquatic O~genisms (MiGR);
and existing Spawning, Reproduction, and/or Eady Development (SPWN).

Station 1~ ~s located at the Wilmington Drain at Plcific C~___-~. Hklhwav l~,-~ 9813},                  ..~
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Stabon 12 is the southernmost station in Basin IV. in the Wtlrnington area. Amortg all monitoring
stabons, Stabon 12 has the smallest tnlxdary area. an area of approximately 0.6 square miles.
It receives local runoff fl’om north and east Project 9813 is aligned in a southerly and westerly
direcbon for about 4,500 feet prior to joining Project 643, which shortly downstream discharges
into Harbor Lake, located west of the Harbor Freeway (I-110). The flow out of Harbor Lake is
conveyed in a storm drain system to the West Basin, and from there into the Pacif�c Ocean in
the Los Angeles Harbor area. This stabon also contains stagnant ponding water dudng the dry
weather cond~,~ons and is subject to bdal mfluenco. Both dry and wet weather samples am
collected at this station. The overall imperviousness of this station’s tributary watershed t~ about
56 percent. The land use for the area’s tributary to this monitoring atatJon includes 68 percent
parbally urbanized (the highest percent among all monitoring stabon tributary areas), 30 percent
urbanized, and 2 percent natural

The benefic~l uses of the hydrologic unit associated with the Wilmington Drain include: potential
Municipal and Domestic Supply (MUN); potenbal Navigation (NAV); existing Water Contact
Recreation (REC-1); existing Non-contact Water Recreation (REC-2); existing Commercial Ind
Slxxt Fishing (COMM); potential Warm Freshwater Habitat (W~M); existing Eatuadna Habitat
(EST); exisbng Mldne Habitat (MAR); existing Wildlife Habitat (WILD); existing Rim,
Threatened, or Endangered Spedel (RARE); exiting Migration of Aquatic Org~nisml (MIGR);
¯nd .xisting Spawning, Reproduction, .nd/or Early Development (SPWN).

4.S LOWER SAN GABRIEL RIVER DRAINAGE BASIN (BASIN V [SOUTH])

The Lower Los Angeles River Drainage ~ (Basin V [south]) Inck~es the eastern end
southeastern port~ons of Los Angeles County. Basin IV is located downstream of Ballna III~I
central and eastern portions, immediately downstream of the Whiffier Nam)ws D~m. Them are
many darns and flood contr~ basins in Basin III (upstream) and Basin V (south). The largest
in~udes Puddingstone Dam upstream of Walnut Creek Wash, San Gabdel Dam and Santa Fe
Basin upstream of the San Gabriel Rive, Whitt~" Narrows Basin downstream of the San Jo~
Creek and San Gabriel River, end San Gel)hal Canyon Spreading Ground~. The ~
Nan-ows Basin is the final out~ from Basin III. Downstream of the ~,’~tier Narrows ~
runoff is conveyed in mostly improved drainage latemis and some natural streams into
improved San Gabriel River. San Gabriel PJver is aligned in a generally southerly dimcbon In
Basin V (south) and finally discharges into the Pacific Ocean in the Seal Beach area of ~
County. Basin V (south) is approximately 160 square miles of mostly natural land in the eastern
areas and m~xed open/developed uses in the remainder of the area. Runoff in Basin V (sou~)
originates from the peaks in the San Gabriel Mountains and is mostly conveyed in natural
canyons in the upstream porbons of the Basin and improved drainage flK:Etles in the

R0060922



e’q downstream portions and in ¯ generally southerly d~rectk)n, There are currently six monitoring
st¯bona in the Lower San Gabriel R~ver Drainage Basra. D~lf weather flows have been usually
present it ill stations because of their mostly very large tnbutary basins and types of soils,

T
The following is ¯ deschption of conditions and activities at each station:

Station ;~$ I~ located !{ the Sin Gabriel River ¯� Sa.n Gabriel Spmadine Grou;~-~-. Station
25 is downstream of Basin III, described above. The Whittier Narrows. Pudding¯tone De¯. San
Gabriel Dim, Santa Fe Basin. and San Gabriel Spreading Grounds comprise the largest flood
control facilities upstream of this monitonng station. Runoff in the watershed tributary to this
station initiates from the Sen Gabriel Mountain Range on the north; the runoff direction i~
generally southerly through natural streams upstream and improved drainage faciliti~
downstream and toward the Improved San Gabriel River. The San Gabriel River is aligned in ,:
¯ mostly southerly f~shion downstream of this station toward the outlet into the Pacif�c Ocean.
Both dry and wet weather ~mple$ am collected lit th~ station1. The am¯ ul:~t~eim of ~
StebOtl is IbOut 445 squIro rnilel. The OVerall ~SS of thle stetiorl’l btbuta~
watershed is about 23 pemenL The land use for the areas thbutary to this monitodng statioll
indudes mostly natural (65 percent), 20 percent panmny uroardzecl, ? percent urbanized,

The beneficial uses of the San Gabdel River in this erea include: potent~l Munidl:~l lind
¯ Domestic Supply (MUN); potentml Industrial Se~ce Supply (INO); potentml Industrial I=Yoce~

n(PROC): Intermittent Ground water Recharge (GWR); existing and intermittent Water Contod
U’ Recreation (REC-1); existing and intermittent Non-contact Water Recreation (REC-2); intermittent

Warm Freshwater I-~bitat (WARM); existing and intermittent WHdlife Habitat (WILD); and existing
~ intermittent Ram, Threatened. or Endengemd Species (RARE),

:

Station 26 is located ¯t the San Gabriel River at Wi!!_,,~w.. Stre~l~ Station 26 is downstream of n
station 25. described above. The Whittier Narrow~, Puddingstone Dam. San Gabriel Dam, Santa U
Fe Basin. and San Gabriel Spreading Grounds comprise the largest flood conVol facil~es
upstream of this rnonito~ng station. Runoff in the watershed Uibutary to this station initiates from
the San Gabdel Mountain Range on the north: and the runoff direction is generally south¯fly
through natural streams upstream and improved drainage facilities downstream and toward the
improved San Gabriel River, The San Gabriel River is aligned in ¯ mostly southerly fashion
downstream of this station toward the outlet into the Pac~c Ocean. Both dry and wet weather
samples are collected at this station, The area upstream of this station is about 471 square
miles. The overall imperviousness of this station’s tributary watershed is about 25 percent. The
land use for ~ areas tributary to this monitoring station inckx:les mostly natural (62 ~,
22 percent partially urbanized. 7 percent urbanized, and 9 percent industrial uses,

/
R0060923



The beneficial uses of the San Gal~iel River in this area include: potential Munidp~l and
Domestic Supl:dy (MUN); exiting Water Contact Recreation (REC-1); existing Non-contact Water
Rec~ation (REC-2); potenbal Warm Freshwater Habitat (WARM); and potential V~ldlife Habitat

Station 15 i~ located at Coyote Creek at Oranaethorpe Bouleva,,--’. Only dry weather
samples are collected at this station. The runoff direction in this area is mostly southerly and
souttwvesterly via natural streams and improved drainage systems into the improved Coyote
C~ek. Further downstream and to the southwest of this station, Coyote Creek jolnl the Sin
Gabriel River. From this point on, the San Gabriel River flows in a southerly direction toward the
Sial Beach Pier and the Pacific Ocean. The area upstream of the station is about 134 square
redes. The overall impennousness of the tributary watershed is about 42 percent. The land use
in the basin includes 35 percent natural, 30 percent partially urbanized, 20 percent industrial, and
15 percent urbanized ~

The beneficial uses of the Coyote Creek at this location include: potential Munk:~pal and
Domestic Supply (MUN); existing IndusUml Ben/ice Supply (IND); potential Industrial Prool~
(PROC): existing Navigation (NAV); existing Water Contact Recreation (REC-1); existing Non-
contm:~ Water Recreation (REC-2); existing Commercial and Sport Fishing (COMM); potential
Warm Freshwater Habitat (WARM): existing Estuarine Habitat (EAT); existing Idedne I’lllNtlt

¯ (MAR); existing Wddlife Habitat (WILD); existing and intermittent Ram, Threatened, or
Endangered Species (RARE); existing Migration of Aquatic Organisms (MIGR); existing

, Spawning, Reproducbon, end/or Early Development (SPWN); and potential Shellfish HarveMJng

Station 16 is located at Covoto Creek lit Willow Street Both dry and wet weather larn~el
are collected at this stat~)n. The runoff direction in this amli is mosily southerly ~
southwesterly via natural lUearns and improved drainage systems into the improved Coyote
Creek. Sbemy downs~eam and to the so.ttm~ast of this station, Coyote Creek joins the Sin
Gabr~ River. From this point on, the San Gabriel River flows in a southerly dirm::~n toward the
Seal Beach Pier and the Pacific Ocean. The araa upstream of the station is about 177 square
miles. The overall ~ of the tributary watershed is about 43 percent. The land use
in the basin includes 38 percent partially urbanized, 28 percent natural, 17 pen:ant industrial, and
17 percent urbanized uses.

The beneficial uses of the Coyote Creek at this location indude: potential Municipal ~
Domestic Supply (MUN); existing Industhal Service Supply (IND); potential Industrial Process
(PROC); existing Navigation (NAV); existing Water Contact Rec~eatk)n (REC-1); existing Non-
contact Water Recreation (REC-2); existing Commercial and Sport Fishing (COMM); potential
Warm Freshwater Habitat (WARM); existing Estuarine Habitat (EST); existing Marine I-labitet
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(MAR); existing W~ldl~fe Habitat (VVlLD): exiting and intem~ttent Ram. Threatened. o¢
Endangered Species (RARE): exisbng M~rabon of Aquatio Organisms (MIGR): exiting
Spawning, Reproduction, and/or Eady Development (SPWN); and potential Shellfish Harvesting
(SHELL),

~;tatior~ ~1 !~ !ocated at Los Cendto= ChannQI a~: ~;t~=m-, Both dry and wet weather lampk~
are collected at this station. The runoff direction in this area is mostJy southerly through
improved drainage systems into the improved ,Los Cerritos Channel. The Los Centtos Channel
is aligned parallel to the San Gabriel River just south of Sphng Street and collects runoff from
a number of laterals in the area. Shortly downstream, Los Cen’ito$ Channel outlet= into the
Marine Stadium of Alamitos Bay and finally the Pacific Ocean. The area upstream of the station
is about 31 square miles. The overall imperviousness of the tributary watershed is about 50

percent. The land use in the basin IncJudes 50 percent partially urbanized, 20 percent industrial,
16 percent urbanized, and 14 percent natural uses.

The beneficial uses of the Los Cerritos Channel at this location in(dude: potential Munk:ipal and
Domestic Supply (MUN), potential Water Contact Recreation (REC-1), tnte~nittont Non-contact
Water Recreation (REC-2), intermittent Warm Freshwater Habitat (WARM), and existing and
intermittent W~ldlife Habitat (WILD).

4.6 SANTA CLARITA VALLEY BASIN (BASIN V- [NORTHJ)

The ~anta Cladta Valley Basin (Basin V [north]), encompasses the northwestemmo~ ~
of Los Angeles County. Among the regional be;ins delineated in the NPDES Permit, the Santa
Clarita Valley Basin has the largest water~hed area. Basin V (north) consists of approximately
680 square miles of mostly natural land with some mixed type developed areas. Castal¢,
Bouquet, and Palmdala Reservoirs are located within Basin V (north). Runoff in Basin V (north)
odginatas from the peaks on the south, east, and west and is mostly conveyed in natural
canyons and sVearns toward the Santa Clara River, a major river system aligned in I mostly east
to west fashion in nortbem Los Angeles County and Venture County. Santa Clara dyer has
many small and large thbutaries and finally discharges into the Pacific Ocean in the City of
Venture. There is currently only one monitoring station in the Santa Clartta Valley Drainage
Basin. Dry weather flows have been usually present at this station because of the vm3t Iwge
tributary basin.

The following is a desc~ptJon of conditions and activities at this station:

.~.tat~on 7 Is at the Santa Clara River at the Old Roa,~. Runoff in this area is generally thrcugh
unimproved streams and canyons and in a northerly and southwesterly directk~ towwd the

~; .~,i
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Santa Clara P, Ner. The sediment accumulation in the Santa Clara RNer is known to be fairly high ~’~. ~’~
and runoff generated in this area usually has high sediment content. The Santa Clara River is
mi~’~ed in a generally westedy direcbon and finally discharges into the Pacific Ocean in the City

T
of Ventura. Both dry and wet weather samples are collected at this station. The area upstream
of th~s station is about 441 square miles. The overall imperviousness of this station’s tributary
watershed is about 13 percent. The land use in the basin tn@udes mostly natural (86 percent).
,5 percent partially urbanized. 5 percent urbanized, and 4 percent tndusVlal ulel.

The benef~K:ial uses of the Santa Clara RNer in this area include: potential Municipal and
Domestic Supph/(MUN); existing Industhal Service Supply (IND); existing Industrial Procosa
(PROC); existing Agriculture (AGR); existing Ground water Recharge (GWR); existing Freshwater
Replemshment (FRESH); existing Water Contact Recreation (REC-1); existing Non-contact Water
Recreation (REC-2); existing Warm Freshwater Habitat (WARM); existing Wildlife Habitat (WILD);
existing Prevention of Biological Habitats; exiting Rare. Threatened. or Endangered Spedel
(RARE); existing Shellfish Harvesting (SHELL); and existing Wetland Habitat (WET).
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SECTION 5 - SCREENING PROCEDURE

A screening procedure was util,~ed to select the chemical compounds exceeding the water             L

qualdy o~ective limits (Table 4) during the 1988-1994 ~ampling pehod for the twenty-eight
monitonng stations evaluated. This included comparing each data set with the obje¢~ limlte
and counting the total number of exceedences for the cons~uents analyzed at each monitoring
station. Tables 6 and 7 =ummanze the total number of non.compliant compounda for each
monitoring station under both dry and storm weather condibons, respectively.

Tables 6 and 7 only show compounds that exceed the objective limits. In other words, those
compounds whk:h were monitored (Table 3) and are not listed on these tables did not exceed
the water quality objecbve$ at any time during the rnonitofing period. The total number of ":
samples taken during the monitonng period are also included on these two tables. Blank spaces
in the tables indicate no analyses were performed for that perticular compound at the specified
sampling site. As can be seen, of the 127 compounds monitored during storm weather, only
17 exceeded the numerical water quality objectives during the monitoring period. For the dry
weather samples, of the 73 compounds monitored, only 23 exceeded the numerical water quality

,However, not all the exceedence= reflect a sufficient significance to be Included in the water
quality evaluations. For example, of the 28 monitoring stations and more than five years of dry n
weather monitoring, barium exceeded the water quality objectives only once (Table 6). There U
were other compounds Itmt also exhibited a ~mall number of exceedence$. Compounds with
= very low number of exceedence may reflect data outliers, which may be attributed to a number
of errors inherent in water quality data acquisition. Outliert ere values which are obviously
higher or lower than the majority of the data let.

n
The last column on Tables 6 and 7 provides the total number of limes (for al monitoring U
stations) a compound exceeded the objective limits during the monitoring period. For example,
in all dry weather monitoring data analyzed, fecal Enterococci exceeded the water quality limits
157 times. The total number of excaedencas were counted and the top ten compounds were
selected for the water quality evaluations of this repoll.

The following is a list of the ten compounds which exhibited the highest numbers of non-
compliance with the numerical objectives for both dry and storm weather monitoring data:
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TOP TEN NON-COMPLIANCE MONITORING PARAMETERS (EXCEEDENCE)
T

Com~o~d Dry W~a~her Samples Storm Woather Sam~lm

Fecal coliform 1,152 320
TOS 738 14
Ammonium 310 4

N~rite-N 276 12
pH 246 49
Sulfate 234 15
Total coliform 160 112 .."
Fecal Enteroooccl 157 60
Lead 113 10

Exhibit "C" and "D" display compounds which exceeded the water quality ~ ~t ~ live
percent of the time for dry weather samples and wet weather samples, respectiv~. These
exhibits provide, schematic summary of poten~l "pollut~ntl of �oncern" M each monitoring C

The long-term trend ~nalys~ and the evaluation of urbanization implctl presented in the U
following sections are performed on the top ten non-compliance compoundl presented ~x)ve.
In the analysis of data, ~II m~alurements ~re included. This includes the extremely high
low data which, as mentioned previously, may represent outliem in the data set. Even lhough
the accuracy of some of ~ data ouUiem seems questionable, they were included since lher~ nis not sufficient evidence to show that they am erroneous. As a result, ouUiem were included told
analyzed with Itm rest of lhe data. U
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SECTION 6 - LONG-TERM TREND ANALYSIS

A long-term trend analysis was performed for the ten water quality const~luents selected through
the sc~ening procedure from all monitoring stabons over the penod from 1988 to 1994. The
constituents analyzed include: ammonium, chlork:le, sulfate, pH, nit~te, total dmsolved
lead, total coliform, fecal coliform, and fecal Enterocoo~. An analysis was also �~:mducted to
assess the trends of these water quality parameters on a county-w~de basis and ~xl ¯ regional
basis for each of the five drainage basins w~hin the County. For compedson purpose, the water
quality objectives from the "1994 draft Basin Plan" and "1990 Ocean Plan" were used to arose
the previous monitoring data. It should be pointed out that a non-compliance parameter from
such compahson does not constitute any legal enforcement actions or require ¯.m/
actions, since cun~ntly them are no enforceal~e numerical water qual~y ob~ ~ned to
LADPW under the existing NPDES permiL                                       ""

6.1    TREND ANALYSIS FOR INDMDUAL SAMPLING 81TE

The water qual~y data of the ten pemmeter~ analyzed was provided by LADPW for sends
collected between 1988 and 1994. For each monitoring station, only the n~
parameters (parametam which exceeded the water qual~ objec~ves according to the screening
procedures) were analyzed.

Among the top ten compounds selected in ~ screening process, Iong-(erm trend ~ fix
each monitohng station was performed using only those compounds which exceeded the w~tor
qual~ ol:)ject~ves in more than ninety (90) pen:ent of samples taken. In other words, if 90
percent of the total samples taken exhJl)ked h~her concentrations thin the ~ limit value
for a particular compound (or parameter), that compound/parameter was selected fix perf~
long-term trend analysis it a particular Itation. Take Station I as an example, ~:mlpounds that
exceeded the water quality ol:~ectives 90 percent of the t~ne or more, include: Total D~4olvad
Solids (66 out of the 68 samples taken exceed the objec~ves) ~nd fecal coliform (62 out of ~he
68 samples taken exceed the object~.es). Trends for samples collected during ~ dry and
storm weather �onditions were analyzed separately. Constituent concentrations were plotl~d
against t~me for each monitoring s~te. Average concentrations over the monit~ period,
spec~c water qual~y objec~ves, and data from Station 28 (used as a background or natural
basin condition) are also provided in the graphs for comparison puq:x)set. Results
summarized in Appendix "A’.
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6.1.1 Dry Weather Analysil

Station 1: Ballona Creek a| !=~lirfax Avenue

Two parameters were found to be of signi~cance at Station 1, Total Dissolved Solids and fecal
coliform. Throughout the samphng period, TDS exhibits an initial trend of increase between 1988
and 1992, then it shows a decreasing trend from 1992 until the present Fecal coliform remains
relatively stable with maximum concentrations observed in the last quarter of 1990 and I
generally increasing trend from 1991 through rrdd-1993. The average concentrations of both
parameters exceeded those measured at Station 28 and the basin plan objective.

Station 2: Ballona Creek at 8awtolle Blvd-

TDS, fecal coliform, and pH were the non-compliant pararnstarl at StaborL2.. Both TI~ and
fecal coliform appear to be consistently above the values of Station 28 with average
concentrations above the Basin Plan objectNe. "the pH value vaded between 7.(~ and 9.0, and
appeared to be very similar to ~ found It Station 28. The above average pH value II

Station 3: Cenl~nela Creek at CentJnela Blvd-

TI~. fecal coliform, and I)1t m Ihe non-compliant paramatam It Station 3. TD8 �oncentmbons
reflect generally increasing trend from 1988 to mid-1990, a downward trend from told-1990 to
late 1993, and an upward Vend from Itmra on. "rDS average concentration
Plan objectives and ItK)se observed It Station 28. pH values indicate average pH
concentrations are below the upper limit of the Basin Plan with an upward Vend with peak~ in
1992 ; which appeara to be corm~ent w~ that analyzed at Station 28. Extmma fecal coliform
were obsenmd in 1989. Most concentrations are above the Basin Plan objectives lind tho~
observed at Station 28. The Vend seems to be a fluctuating one with a gml reduction pelt
1993.

Station 4: Dorninlauez Channel at Vermont

Parameters of pH, Chloride, fecal coliform, and TDS were evaluated at Station 4. The average
value of pH remained close to the water quality objec~ve. The pH trend shows an increase from
1988 to 1991, and a decrease from 1991 to 1994. The trends of chloride and TDS remain
relatively unchanged throughout the entire monitoring period and are similar to the water quardy
object~es, except for several isolated occasions. Fecal coliform shows more fluctuations, but ~ J
in most cases with values above the water quality objectNe and those of Stabon 28. ~!~        ~ -,~
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Station 6: Kontar Drain ¯t Pico

Fecal coliform, fecal Entero�o¢~, total co~form, lead, TDS, chloride, and ammonium were
analyzed for Station 5. Among the parameters, lead, total �oliform, fecal coliform, fecal
Enteroco~, and ammonium show wide fluctuations between 1988 and 1990. After 1990, these
parameters all became relatively steady and show ¯ Vend of reductk:.l. Additk)nally, lead, total
coliform, and ammonium are shown to approach the water quality objectives and the �onditJorm
¯ t Station 28. TD$ exhibits more vahatione with several extremes. These extremes may be
attributed to data outlier¯ (described previously) and due to effors made during sampling, data
¯ nslysls, and/or reporting.

Station e: Malibu Cmk ¯t Cro_-_s Creek R~,~

Ammonium, sulfate, pH, total coliform, fecal coliform, and fecal Entero�occi were evaluated for
Station 6. For most of the pehad analyzed, total �ol~nn and fecal coliform show ¯ hodzon~
trend and ¯m close to the water qualW objectJv~ and those of Station 28. Fecal Entl, lxx)cd
shows ¯ slight increasing Vend from 1991 to mid-1994, follows the data obeer4ed at Station 28°
end am mostly above or ¯t the Ocean Plan water quaIW objects¯, pH ¯howl ¯ slight tncmm
between 1988 and 1992, but morn fluctuating pattem~ between 1993 and 1994 ~nilar to thai
of Station 28. But in general, the average value of pH is lower than the upper limit of Basin Plan
objectNes. Sulfate shows an increasing trend from 1991 to 1993 m:l largely exceeded that of
Stat~ 28. Nevertheless, the average value of sulfate is dose to the water qual~y objed~

Station 7: Santa Clara River It the Old R_,~_

Ammonium, chloride, sulfate, nitrite, TDS, and total coliform were evaluated. The general trend~
of nithte, total coliform, and sulfate remain mlalP4ely steady throughout the years, except
fluctuations occurred for each parameter st different times (i.e., ¯ surge of coliform concenVal~
in late 1993, sulfate changes between mid-1990 and early 1993). "rDS and chlodde correspond
with each other do¯ely and both show ¯ slight deeming Vend from 1990 to 1994. AmmoNum
shows ¯ trend of constant fluctuation throughout the yearn.
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Station 8: Sent¯ Monlca Canyon at Short Sbwet
~’~ O

Fecal colifo~n, fecal Entero¢o~, total coliform, and lead were analyzed. The bacteria
consbtuent~ show two different trends. The total coliform value remains steady throughout the
years and shows very i~tt~e fluctuation, which is similar to Station 28. Fecal coliform end
Enterococ~, on the other hand, show more variation. Several extremes may be due to ~ampling,
analysis, and/or ¯porting errors. Lead concentrations appear to be high from 1988 to 1990 and
decrease to m steady level ~rnilar to that in Station 28.

Station 9: SeDulveda Channel at Culver Bird___

Fecal coliform, lead, TDS, pH, sulfate, end chloride were selected for analysis at Station 9. High
lead concentrations were observed between 1988 and late 1992. It shows a reduction trend and .:
1~ similar to those displayed at Station 28. Fecal coliform exhibits a fluctuating trend without
specie patlerns. TDS, ~ulfate, end chlohde ~K)W much more veriatio~ end ere all higher thin
those exhibited at Statk)n 28. pH follows ¯ similar pattern as that depicted at Station 28 with In
age value siighUy lower Iflan the upper limit of the Blltn Plan water quality objective.

Station 10: Tooanoa Canyon M Pacific C_~__-t H~,’:.~.-~-

Total coliform, fecal coliform, fecal Enterococct, sulfate, and pH were analyzed. The bactede "
peremetem show ¯ greater variation but similar pattern as that depicted at Station 28, with In
increasing trend between 1991 and late 1993. The pH values ~ ¯ slight lncreaq

U

Station 11: Torrance Lltoml at Ilain $ _lf~.

�orrespond well with each other and show wide fluctuations. The average values of bath
parameters are above those shown for Station 28. The trends of pH and fecal coliform ~x)w
greater ~uctumtion before 1990. and remain relat~mly close to Iho~e at Station 28.

-
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~;tat~on 12; W~lminaton Drain Itt Pacific Coast H~,,~.~:-                                        C

Fecal colJfot~n, TDS, sulfate, chiork:le, and ammonium were chosen for analys~s. Fecal coliform            L

lfld ammonium follow dosely to those values depicted at Stabon 28. TDS, sulfate, and chloride
are all show~ng similar pattern and d~piayed above the values at Stat~:)n 28.

,$~ttJor~ !3: Corral Clnyon It Pacific Coast Hh]hws7.

Fecal Enterococci, fecal coliform, and total coliform were analyzed. All of these parameters
show some variations from those ~ at Ststh)n 28. The average value of focal col.)m1

5
is less than the Ocean Plan water quality objective limits, while the average values of �oliform
end fe~..al Enterococci am ~Jigntly I~gher than the Ocean Plan ~ ~             ,:

:Station 14: Cometon Cm~k at Gme~.._~_f Bh~

.~Javnonium, Pt!, le~d, and fecslcoiifom~ were analyzed. Ammonium exldt~ts asimiar trend as
that of Station 28. pH values am geeoraJ in the more active range ~ that of Station 20, be Jr
relatively ctose to the upper limit of Basin Plan water quality objective. Several high lead
concentrations ware reported prior to 1991. Lead data between 1990 end 1994 appeam to be
consistent with that of Station 28. Fecal col~xm concentrations are slightly higher than that of
Station 28 and the Basin water plan qumlmly objecUve limit.

8ration 15: Coyote Creek at Ora~thorne ~.,~--

or)jet,yes and data observed st Station 28~

StaUon 16: Covoto Crook it ~ ~

Fecal coJ~n. TDS. nJtr~e, end ammonium were anaJyzad. TDS shorn ¯ 8~ght Jncnmmg
trend and nJU~te 8bows ¯ slight descending trend from 1992 to 1994 pemmetors. Bo(h am
~eneraJJy hJ~her tharJ those at Station 28 and the water quaJJty objective limits. Feel colifo~
Uend appears steady and almost ~ w~th the bend at Station 28. Ammonium show8 ¯
sight deueas~ng trend since 1992 and ~s generally higher then that for Stabon 28.
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Station 17: Los Angeles River at Arf~vo ~

Fecal coliform, nitrite, chloride, and ammonium were evaluated. All of these parameters depict
some fluctuabonz. ~ and ammonium am higher than those It

Station 28. However, the average value of chloride is less than the Basin Plan water quality
objective limit. Nitrite and fecal coliform appear to be close to the values shown fix ~tetion 28.

Station 18: Los Angeles River at Firestone Bird_

’ Chloride, fecal coliform, nitrite, pH, ~nd ammonium were analyzed. All of these parameters

-, del~Ct a horizontal trend with some fluctuations. Chlonde, nitrite, and ammonium am shown to
h~her than Station28data. Fecal colifomt and pH am similar to those shown for Station

~
28. The average pH value il lower b~ do~r to tl~ BIII~ Pl~rl

~ Station 19: Los Arts¯los River at T~,_,,,~,,~

Nitr~, sulfate, chlodde, fecal �oliform, and ammonium were evaluated for Stetio~ 19. The
conosf~:,a~s of niVite, chloride, sulfate, and ammonium are higher than those found at
28, w~th ¯ ~ range of fluctuations. Fecal ~ coincides with the trend depicted for
28. Sulfate shows ~n ins’easing trend from told-1990.

’ Station 20: Los Anueles River at WaP~,w R__-~

The t~tds of ammonium, totel �olifom~ chlo~ide, pH, and nitrite were irwestigated for INs
¯ stetS. There seems to be no specific trends exhibited in any of these plots. AmmoNum,

; chlonde, and nit~te show wide fluctuations and exceed the values of Station 28. Total
" and I:d-I were retatNely dose to the Vend of Station 28 and the water quality objectivee.

8tetion 21: ~ Cerrlt~ Channel at ~

The samples of pH and fecal coliform were analyzed for this staUon. Both of these paramat~
show ¯ simi~r trend to that of Station 28. The average pH remains close but below Ihe upper
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Station 22; Rio Hondo Channel at Rio Hondo Spreadin~ Ground

~wnJum, nitnte, and fecal coliform were analyzed. Ammonium shows w~de fluctuet~on$
most values exceeding that of Station 28. N~nte and fecal �ol~foffn remained ck)se to the trend
of Station 28.

Station 23; Rio Hondo Channel at San Gabdel BIVd~

Nitrite, fecal �o~)nn, and ammonium were analyzed. N~’~ta show~ ¯ slight decreasing Vend
w~ the average value slightly lower then the Basin Plan water qusl~ty objective limit FecaJ
ootiform fo~k:)ws ¯ ~nilar trend as that of Station 28. ,~J~e~ium show~ wk:le fluc~atior~ and
exceeded the v~lue$ shown for Station 28.

Station 24: Rio Hondo Channel ¯t Steward end Grr-

Fecal coliform, pH, end chlodde wer~ evaluated for Stabon 24. AJI of the~e three �ompotm~
show no particular trends. Fecal coliform and pH folk)wed do¯ely to the values measured
Station 28. Chide �onoen~tions ere higher than tho~e found at Station 28. But pH
fluctuate above and below.tho~e of Statk)n 2e.

Station 25: 8an Gabriel River at 8an Gabriel 8~,~__-~ln~

/u~wnium, n#~te, and fecal �oliform were ~ for vend an¯lye. Ammonium e~ww~ ¯
generally reducing vend but the values ere higher than those of Station 28. Nitdte
oonoentmt~orm am higher than those of Stabon 28, ¯nd it¯ average value la slightly higher than
the Baron Plan water quality objective limit. Fecal �oliform follow~ very similar trend as Ihat for
Slat~n 28.

8ration 2~: San Gabriel River at Willow

Fecal coliform, TDS, nitrite, end ammonium were evaluated. The concentm~ for ammonium,
"I’DS, and nithte ere generally higher than those at Station 28. Add~onelly, ammonium show~
a slight decreasing trend after 1992. Nitrite and fecal oo~orm have average
greater than the Basin Plan water quality objectS¯. Fecal coliform ¯re sln~lar to that of star|on
28.
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Jose Cm~k lzt~ Workmn Mill RoadStation 27: San

~S, n~e, suite, ~, a~ am~nium were ana~.
~ flu~a~ons ~ho~ ~ ~am. ~ ~n~n~ns
a~ve ~ose s~ at Sta~ 28. N~e a~ em~ium
S~ 28.

val~s am ~sUy a~ Sm~ 28.

o~ di~a~ to st~ dmln I~tems dut~O

8~on 2: ~llona Cmk at S~l~ B~

S~Uon 4: ~iniu~z CMn~I at Ve~t

Parameters of Lead, pH, and fecal coliform were #valuated for Station 4. Fecal coliform appeam
to be consistent with conditions observed at SlatJon 28. Lead shows a reducing trend with
values reaching the same level as those at Statior128. The pH values are below those of Statkm
28 and close to the lower limit of Itm Basin Pla~l water quality objectives.
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Station $: Kenter Drain at Pi¢o

Fecal coliform, fecal Enterococci. total coliform, TDS, and pH were analyzed for Station 5. Fecal
"r

coliform, fecal Enterococci, and TDS have s~milar values and follow the same trends as thole
of Station 28. The pH values are below those reported for Stat~)n 28 and are closer to the lower
Emit of the Basin Plan water queldy ol:)jeclNel.

8ration B: Malibu Creek at C _ros_s Creek R.,~.,4

Surf¯re, total coliform, fecal coliform, and fecal Enterococci were I~otted for Station 6. Total
coliform and fecal coliform ~ an ~lCraasing trend since 1990 and their �oncentrations am
above the water qualdy objectives and thole reported for Station 28 for the majod~ of the
monitoring period. Fecal Enterococci Ihowl a slight increasing trend, but remains dole to -"
values rel:K)rted for Station 28 and the Ocean Plan water quality objectNe. Sulfate Ihowl wide
fluctuations and nses on one occasion above the Basin Plan water quality objecthte, but It¯
average value doe¯ not exceed the objecth~e limit. Sulfate values are above those reported for
Station 25.

8ration ?: 8ante Clara River at Ihe Old R__~

Sulfate and total �oliform ware evaluated. Sulfate shows an lncma~ing trend
rilel above the Basin Plan water quality objective and the Station 28 data on ¯ Mw
Total coliform data remains sirni~r to those st Station 28.

Station 10: Tooanal Canyon at Pacific

Total coliform, fecal coliform, and fecal Enterococci were analyzed. These ~ parametem
show an increasing trend sirme 1991 and exceed those value~ obtained from for Stebon 28.

Station 11: Towance Lateral at Main ~

lower limit of the Basin Plan water quality objective and am less than those obtained from Statioll
28. Fecal coliform shows a s~ight incmasin9 trend after 1991, when it rises Id)ove the Station
28 data and the water quality objective.

Station 12: Wilminaton Drain at Pacific Co~__st

Fecal coliform and pit were analyzed. Fecal coliform depicts a slight increasing i].end after 1991
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and stays above values reported for Station 28. pH shows a decreasing trend after 1992 and ~ O
plunge below the lower I~mJt of the Basin Plan water quality objective.

T

Station !6; CoYot~ Creek It Willow Street

Fecal coliform, TDS, and nitrite were analyzed. TDS and nitrite show ¯ horizontal trend with
wide fluctuations. For the majority of the monitoring period, TDS and nitrate cor~ntmtione
remain below the water quality objec~ves with nitrite exceeding that of Station 28. Fecal coliform "/
values remain similar to those of Station 28.

Station 18: Los Angeles River at Firestone BIy~
5

Fecal coliform and pH were analyzed. Fecal �ol~rm follows a horizontal trend and �olncid~ ~
with data observed at Station 28. The values of pH fluctuates and remains dole to Ihe ~
limit of the water quality objectives and below thole of Station 28.

Station 20: Los Anaele~ River at Werdlow R__,~d

The bends of Total coliform and pH ware plotted at this station. Total coliform folmm ¯

¯
horizontal bend ¯lid coincides with the data obtained from StatJoll 28. The values of pH F~. ,~’. "~
Iluc~uates and ren~nl dose to the lower limit of the water quality objective and below
obosfl/ed at Statk)n 28.

U
station 21: Los Cenltos Channel at S_~_.,,m

~,~

pH and fecal coliform trends ware investigated at this station. Fecal coliform follows ¯ hodzonlal
trend and coincides with that observed ¯t Stal~on 28. The values of pH fluctuates ¯round
lower ~ of the water quality objective and remains below those observed at Station 28.

Station 22: Rio Hondo channel at Rio Hondo Sm~__-dtno Grou _P~.

Fecal coliform and pH were analyzed. Fecal coliform follows a horizontal trend similar to Ihat
of Station 28’s. The values of pH fluctuate and stay close to the lower limR of the water quardy
objecbves and below Station 28 reported values.

Station ;24: Rio Hondo Channel at Stm~ard and Gray

Fecal coliform and pH were evaluated for Station 24. After 1991, fecal coMonn shows an
increasing txend as it rises above the Station 28 data. pH shows an increasing lTend from 1988
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to 1992 and then a descending Vend thereafter. After 1992, pH values drop below the lower
I~m~ts of the Basin Plan water qualRy objectwes.

Station ;~$; ~;an Gabriel River at San Gabriel Soreading Grou,-,-~--

Fecal coliform was investigated at this station. The data shows some fluctuations. Ix~ generally
w~th concentrations higher than those of Station 28.

Station 26: San Gabdel River at Willow Steer

Fecal coliform, TDS, and nitrite ware evaluated. TDS and nithte depict a slightly increasing Vend
from 1991. TDS generally remains below the water quality objective. NRdte fluctuates and ~
above the Station 28 data. The �oncentration average of nitrite is dose to the water quality
objective. Fecal �oliform appearl to follow a horizontal trend and very close to that of Station
28.

Station 27: San Jose Creek st Workman Mill R~,~

The Fecal coliform trend was investigated and The values ¢olndded with thole of 8tat~ 28.

6.2    TREND ANALYSIS ON A COUNTY-WIDE BASIS

The Vend snalym performed for individual monitoring stations described above and pc~ented
in Appendix "A’, were integrated for the entire Los Angeles County to identify the long-term trend
for the County as a whole. The analysis presented hem, incorporates all reported data
throughout the County and for the entire monitoring pedod. Again, the Vend analysis
pedormed for the ten �ompounds identified in Secbon 5 (non-�ompllanos �ompour~).
Construes concentrations mm plot~d against time for the enbm Los Angeles County. Average
concentrations over the monitoring period end water quality objectWes mm ~ provided in the
graphs for comparison purposes. Results am summarized in Appendix "B’.

peaks throughou~ the sampling pedod. These peaks may be attrilx~ted to sewage
discharged to storm drain systems during flooding events. The following relxesents a summary
of water quality Vends throughout the Los Angeles County:.

Total
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0Storm weathermonitom~. The total coliform concentration does not show any particular trend.
However, a slight increase of coliform concontmtion is observed in 1994 but higher

T
concentrations were obsen~l in 1987 and 1988.

For both dry and storm weather conditions, the total coliform concentrations largely exceed the
basin and ocean plan ol:)jecth~.

1
D~ and storm weather monitoring: Higher fecal coliform concentrations are obseNed for both           ~"
the dry and storm weather samples late in the 1980s. The trend shows ¯ decreasing pattern ~
thereafter, and then slightly increases in 1994.

Dry weather monitoring: The data ~ a trend of reductions from 1988 to 1991, and generaly
exceeded the Basin Plan and Ocean Plan water quality objecth~. From 1991 to 1994, lead
concentration remains essentially constant and �ompilad with the Basin and Ocean plan

generally complied with the Ocean and Basin Plan objectives, except Itmt high concentrations
of lead m oblerved in 1~8.

1994, and the values exceed the water quality objective throughout the entire pedod.

Storm weather monitork~. Nitrite concentrations show a trend of increase linoe 1990 with the
highest concentrations detected in early 1994. The data also indicates that nitrite concentrations
are mosUy, but not always, in compliance with the Basin Plan ObjedJv~.

Total Olasolved So!k~

Dry weather monitoring:. The average total dissolved solid concentrations are lower between
1988 and 1991 than those between 1991 and 1994. Additionally, a significant number of ~_~         j

R0060940



samples exhibit concentrations above the Basin Plan o~

Storm weather monitoring: The total dissolved solids concentrations show an increasing trend
and the data am mostly complied with U~e upper limit of the Basin Plan obj.

Dry weather monitonr~. Sulfate shows a trend of slight increase from 1988 to 1994, with the
ma~-ity of the vslues exceeding the Basin Plan obje¢l~.

Dry weathermoni~oring: The chloride concentrations stay constant between 1988 end 1991 and
~l~ghtly thereafter. Most of v~lues ex~sed the upper limit of the B~sin Plan objedtv~

am mostly in compliance with the lower limits of Basin Pl~n obJectlvee.

Dry and storm weather mondOdng: The ~rnmonium concentratk)ns does not show any change

above the upper limit ofthe Basin Plan objed~l,

S/otto weather monitoring: pH stays mostly l:)e{ween U1e limits listed in the Basin Plan without
any significant change between 1988 and 1994. The average pH concentmbons are Migh~
acidic for storm- than for dry-weather monitoring data.

6.3    TREND ANALYSIS ON A REGIONAL BASIN-WIDE BASIS

~    As mont~oned in Section 4, the entire Los Angeles County and adjacent areas have been divk:led ~m.-~ ,
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into five regional drainage basins (Exhiluts A and B). The graphs, showing the water quality    ~"
trends for indNidual monitonng stations of each regional basin, were integrated to show the
overall water qual~y trend in the five basins. Basin-wide water quality tmncl cunms were

gdeveloped for the ten compounds selected in the screening process and are presented in

The graphs in Appendix "C" were carefully examined in order to identify any Ipecifi¢ water
�lual~ty Vends that might have occurred dunng the monitoring podod. Spec~c Vends m
observed for a few compounds in each basin. In general, lead concentrations in all basins have
shown to decrease since 1988, except that them am reoccurrences of elevated lead in the 1993
water samples. Most bacterial indicators, such as fecal Enterococoi and coltforml, apcear to
have been reduced between 1988 and 1993, but their populations increase again in 1994.
Storm weather Vends tndicate extreme bacteria concentrations throughout the samrding period.
These peaks may be attributed to sewage overflows discharged to storm drain systems dudn0
flooding events. The following represents I luminary of Total Dissolved Solids (’rDS), ctdodde,
and sulfate con~ntrabone, have shown ¯ gradual increase in Basin II. Sulfate ~
have increased in Basinl IV and V (both North and South). A similar Vend his also been noted
for n~ite in Basin V (North). The following pmvk:les I general dalcdptlon of spedflc trends
observed in each b~

,6.3.1 Basin I - Santa Monica Bay Drainage Basin

Dry ~mather rno~ork~. The highest lead corot.s occu~ in 1988, with molt of the data
exceeding the Basin Plan and Ocean Plan water quality objectives. Between 1988 w~l 1993,
them was a significant reduction of lead in dry weather samples and most of the data obtained

temporary and lead concentmtk)ns again dropped below the objecth~e limits for the mmainin9

from 1988 to 1994. Most data obtained in 1988 exceeds the Basin Plan objectNe and some am
above the Ocean Plan objective. AAer 1988, lead concentrations am in complianoe w~h 14
water quality objective iknita.
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,’% Total Coliform
0

D~y weather monitoring: Peak coliform concentrations were observed in 1988. AIb’x)ugh them
ghas been a drastic reduction in total �oliform smce 1991, its populatk~ns st~ll exceed the Basin

Plan and Ocean Plan objec~ limits.

Storm weather monitoring: Peak concentrations we¯ observed in 1987 and 1988. l~e blnd
seems to follow a gradual but increasing pattern from 1987 to 1988. A sharply decreasing trend
is noted between 1988 and 1993, then total coliform concentrations
Throughout U~e rnonitoting pe~l, most data have been shown to exceed ~ Basin Plan and
Ocean Plan objecbve limits.

Fecal Coliform and Fee.el

~torm weaU~er monitoring: The �oncentrations of beth baderlal indiceto¢l exhibit ¯ rapidly
dec¯¯sing trend from 1987 to 1993. Howev~, an escalation in bactorlal �oncentmtion~
noticed between 1993 end 1994. Overall, the o~mceNm~ of both indic¯tom exceed the

6.3.2 Basin H - Upsb’eam L~s Angeles River Drainmgo Basin

Orgy ~ weather mcmlt~ng was performed M Balm IL

Chkxide concentrations exhibit an increasing trend from 1988 to 1992, and ¯ dec¯¯sing trend
thereafter. Most data, except for some obtained in 1990 and 1992, ere in co¯p/lance
Barn Plan

Significant reduction in lead concentrations is noted fnxn 1990 to 1994, with a few isolated peaks
occurring in 1993. The data obtained after 1990 generally falls below the limit of the Basin ~ ~ J "
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" ° V

Total Coliform                                                               L

Since the late 1980’s, them has been a rapid decrease in total coliform �orK:efltmtions.
However. elevated coliform populat~.~$ were noted again in 1994. Throughout the entire
monitoring period, rno~ coliform data exceed the Basin Plan objec~ve limit.                          1

5
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Total I:,ssolved So,~                                                             O

Although there is an increasing trend in TDS concenVatJons over the monitoring pedod, most of            L

the existing TDS data am well below the Basin Plan objective limit.

6.3.3 Basin III. Upper San Gabdel River Drainage Basin

Dry weather mort/toting. There is a very slight reducing trend detected for ammonium over the

5monitoring pedod. The rnajohty of the data, however, am it~ll above the Basin Plan o~

Dry and stonn weathermonltedng: Peak lead �oncenVatJons are found In 1988 and 1989. Then
¢oncentratk)ns decrease rapidly fronl 1989 to the end of the monitoring period, The ~ after
1989 are below the Basin Plan objecthm limit.

¢ol,~n~__ln total ¢olif..on~ c,o, ncenUat~on$, However, such trend was reversed In 1994 end the
ltm"~an~sinc p°~nlan tra..~~k~Lagein In 1994. Mo~t data acquired throughout the yearn are above

6.3.4 Basin N. Lower Los Angeles River Drainage Basin

D~y weather monitoring: Them seems to be a gradual increase in sulfate �~l¢~atkms over

objective. Beyond 1991. a significant number of data escalates above the lower limit of the
Basin Plan objective.
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Dry weather monitohng: There is a decreasing t~nd in the lead concentrat~¢~ from 1988 to "r
1994, w~h a slight surge observed in 1993. Since 1991, mo~ lead concentration~ are in
compliance with the Basin Plan

Storm weather mort/tom;g: Starting in 198g, a decma~ng trend is obeetved in lead
concentrations. After 1989, all lead data are below the Basin Plan objective limit.

Totol Coliform 1

Dry end Monn wea~er mon~Yodng: The �o~entrltk)ns of total coliform appearl to fo41ow a
5decreasing trend over the monitoring perk)d, with a sbght irK:mase in 1994. Neve~lheless, molt .:

data am above the Basin Plan objective limiL

Storm weather mon/t~. Phor to May 1990 and after 1994, them seems to have been an

¢oncentmtion~ become rela~ely atoady ~oughout the remaining monitming perk>d. Mo~ ~
Ucoliform data, however, exo~ad the Baain Plan ~ limit.

Fecal Entorocom:l                                                                   ~

decreasing trend after 1990. However, a dramatic increase in fecal Entero¢occi �oncs~-4
is noted in 1994. Most data obtained dudng the monitoring pedod are above the Basin Plan

6.3.5 Basin V - (South) Lower San Gabriel Rivor Drainago Basin

Dry weather monitoring: Sulfate �oncerdmf~o~ have shown to gradually increase over
monitoring period. Most measurements are below ttm upper limit of the Basin Plan objective
limit; and during about half of the monitoring perk)d, sulfate concentmtk)ns remain below
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,~ lower limit of ~ B~n Plan objective liml.
~

To~I Diss~ S~s
T

Dry and storm weather monitoring: There is a clacmas~ng trend in lead concentrations over the
monitoring perkxl for both dn/and storm wealJ~r condO. After 1990. most data plunges
below the Basin Plan objective limit. In both ca~es, lead begins to show a decreasing trend
~ December 1~88 and ~ concentrations am all below the Basin Plan objective limit. A
¯urge of lead concentrations in water is noted between May and June 1994. However. this m~y
be due to sampling/analytical errors or caused by other possible outllers,

Fecal Colifomt

1989 and 1993; however, concentrations increase again in 1994. Most fecal �olifoml data
collected from the last 5 yearn am above the Basin Plan objecl~ limit.

Fecal Entm’oco~l

Dry and Morro weather monitod~. Initially, a ~ trod for fecal Enterococd is notlcad
under storm weather conditions. Then. ~ concentration increases between 1993 and 1994.
Over the monitoring period, most fecal Enterococci data are above the Basin Plan objective Emil
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6.3.6 Basin VI - North Santa Cladta Basin

Chloride

LDry weather mon#odng: Chlohde concentrations display a slighUy decreasing trend between
1991 and 1994. with the major~ of data below the Basin Plan objective limit.

concentrations between 1991 and 1994. However. all measured data are below the Basin Plan ,’/

5
Storm ~mathermon#od~: Sulfate concentrations exhtM an increasing trend from 1991 to 1994.
Alter 1991, some ~dfate data exceeds the Basin Plan objective knlL

Storm m~ather ~: Nitrite concentrations show I ~ltght incma~ing Vend between 1991
and 1994. w~ n~tdm belowthe B~n Planobjed~ limlL

Storm rather ~: Them is ¯ trend of ~Ight increase in TD$ �oncentration for Ihe I~
5 years. High TDS fluctuation is also noted in recent years (1993 and 1994). Nevertheless. II

with ¯ slight surge ~ in 1993. Beyond 1988, all lead data are in comprmnce ~ the

Storm wea/her mon~: Lead concenimbon~ ~m reduced ~ignific~ntly over the monltodng
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Tot~! Collf~1!1

Dry and storm weather mon~ohng,: The trend can be deschbed as fluc~a~ng, w~h no change
unb11994, when escalated �oncentratK)ns are observed. Most cot~form con~entrat~-~s are above
¯ e Basin P~n ob~ve ~

Fecal Coliform and Fecal

Storm weatherrnoniforing: Concenb-atK)ns of fecal Enterococd leem to fluctuate in ¯ hohzon~l
paHem un~l 1994 when ¯ sharp k~crease ~ noted. Most data c(fl~c~ed duhng ~e ~ 5 years
lm ibove ~e Bairn PIIn ob~ec~ve

C;

........ R0060949

!



SECTION 7 - URBANIZATION IMPACTS

7.1 IMPACT OF WATER QUALITY DUE TO URBANIZATION AND
INDUSTRIALIZATION

A land use analysis was performed to identify existing land use categories for the mJb-basins ,’/
tributary to the twenty-eight surface water qual~ monitoring sites and to amsa the impact of
land use on water quality. The analysis included identifying the areas tributary to the ~es and
estimating the land use percentages upstream. The land uses ware grouped into four general /~
categories: natural, partially urbanized, urbanized, and industrial. The results of the ~ is
summarized on Table 5. .:

In order to evaluate the impact on water quality as a result of the urbanization of the areal,
monitoring sites with the highest percentages of industnal and urbanized upstream land uses
ware selected. These monltohng sites ir~uded the highly induathalized watarlhecla of Station
4 (30% industrial), Station 11 (40% industrial), Station 15 (20% industrial), and Stat~n 21 (20%
industrial), and the highly urt)anized watarlJleds of Station 1 (50% urbanized), Station 2 (4~4

¯ urbanized), Station 4 (35% urbanized), Station 9 (42% urbanized), and Station 14 (37%

Tables 8 and 9 present the average and maximum concentration values of the water ~
parameters for the 28 sampling sites for dry and storm weather cono~on|, mspedMlty. The
analysis included evaluating and comparing water quality data from the highly urbanized and
highly industrialized stations with that at Station 28, e 100% natural basin. Plots Itmmmtzed
in Appendices A, B, and C compare water quality trends observed at Station 28 to water qualily
trends 8t individual monitoring stations throughout Los Angeles County and on a ~
level, respectively. Tables 8 and 9 summahze and group the water quality results kx" the
regional Los Angeles County Basins, and from upstream to downstream. The ~
included an assessment of the water quality conditions at individual monitoring stations, from
upstream to downstream, incorporating changes in land use between stations. The folowing is
a summary of our findings and a preliminary assessment of water quality impact assodated wilh
urbanization and industrialization of Ihe watamheds:

R0060950



V
Industrialization Impact (~

Parameters with Hiah Concentrilti~l ~ T
Chloride. suffate. TOS. lead Yes
Total ~oliform. fe~l colifon11. ~ No
Chlori~. TD~. lead. iotal ~rm. fecal ~oliform y~
Chlonde. TD$. lolal col~otm, fecal ~ N~

Urbenizltlon Iml~,~                                    ~

Plmmet~r! with Hiuh ~on~nlm~:~ ~ J~’
8ulfale, ni~e, levi. TD~ y~
Ammonium. le~d. lot~l ~oltfocm y~ ~
~hlorR~. ~ulf~. "I’D~. ~ y~

Levi. ~o~1 ooltfo~n, fe~:~l ~                    y~

As mentioned above, Tables 8 and 9 group Ihe waler qual~y parameters for e~:h monltod~
station within the sLx regional drainage basins. The sites am listed in lhe order of most upstream
tO most downstream within each basin. The most ul1:~nized balins m Bisinl IV llld V SOU~
shown on Exhil~t B. In Basin IV, the �oncentralJons of chloride, TDS, lead, total �oliform, and
fecal Entero¢occi increase from upstream to downstream, which may be due to incmamld
urbanized uses of the tributary areas. In Basin V South, sulfate, TDS, nitrite, and lead show an
increasing trend from the upstream to downsU~m, which again may be attrilxAed to increased
urban ~ses of Ihe areas. The patterns in these two basins indicate that water quality conditions

7,2 POTENTIAL POLLUTANT SOURCE8

; residential and commercial areas, vehicte exhaust, and agrk:ultum. High ¢�~enb’e~m of
~ ammonium and nitrite can be attributed to agricultural and landscaping activities, including the

use of fertilizers and pestic~s. High chloride, sulfate, TDS, and lead concentrations are usury
detected in n~ncff generated from industrial areas. Variation of lhe pH value is an indicator of
the industrialization of the tributary watersheds. The pH levels monitored from Ihe stofTn weather
data, for most sites, exhibited greater acidity than the dry w~ather data. This may be atlnbutml
to higher acid levels in rain storms developed from indust~M air pollution. The increased

........ R0060951



dec~ying l~nts or snin~Is, mineral sources, and fec~l excmmenL ~

0
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SECTION 8 - BEST MANAGEMENT PRACTICES EVALUATION

This section briefly desc~bes the Best Management Practices (BMPs) implemented by the c~es
(Municipal Permit, Co-Perm~ess) located in the watersheds thbutary to the monitoring ~tatior~
evaluated. It is of particular importance to show whether any of the constituent reducl~orm over
the monitonng period desc~bed in the long-term trend analysis deschbod in Sectk~ 6 are
att~buted to BMP implementations. The BMP information utilized in evaluations presented in thla
section ware obtained from the Report entitled: "Summaries of Storm water/Urban Runoff
Qual~y Management Programs Questionnaire (Draft)" prepared in August 1994, by the
Department of Regional Planning for the Los Angeles County Department of Public Works Waste
Management Dtviskm.

A rating criteria was used to rate the implementation of thtrtoen BMPa by the Co-Permittes dries.
The BMPa implemented induce¯ a variety of non-~tructural measures. The ~ng is ¯ list of
th~ BMPa:

2. Develop Prograrn~ to Promote Public Reportln~ of IIk~¯l D~ctmrges/Dumping
3. Adopt Runoff Ordinan~
4. Devak)p Public Educ~on and Outre~:~ Progr~
5. Clean Cetch Basins Regulady
6. Increase Roadside Trash Recept~de U~ge
7. Increise S~eet Sweeplrtg
8. Discourage Imlxoper D~lx~at of Litter, Lawn Clipping, Pet Fm
9. In~)ect Automobile Uses And Resteumnt~
10. Encourage Removal of Dirt, Rubbish, and Debris From $ldewalkWAIMy~
11. Promote R~
12. Motivate Residents to Properly Dispose of Household Hazardous Waste
13. Encourage Conservation of VVatm

Four criteria were used in evaluating the BMPs listed above at each city. The fou~ criteria end
codes used to desc~’ibe them by Los Angeles County include: Fully Implemented (10), Partially
Implemented (5), Planned/Proposed (P), and Not Implemented (X). Append’a( ~ ~ ¯
list of all co-permittees’ BMP implementation ratings. Los Angeles County has indicated that the
majority of these BMPs have been implemented in the near past and/o¢ are planned for
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V
The long-term trend analysis for the twenty-eight monitoring stations is discussed in Section 6. -" ~)
Cons~uent reduct;,on over the mon~tohng period (or inorements of the monitoring period) were
observed only for a few compounds at eight mon~tonng stations. Table 10 provides a summary T
of the monitonng stabons exhibiting any reduced compound concentrations over the monitoring
penod, as well as a summary of upstream c~es and their effectNe BMP implementation.

Table 10 also indicates that the majority of c~es have fully implemented BMPa such as: cleaning
catch basins on a regular basis, increasing street r, veeping, and motNating residentl Io I~
dispose of household hazardous waste. Other BMP$, such as: Iten~ing catch basins, adol~Jng
runoff ordinances, discouraging improper disposal of I~er, and encouraging �onservation of
water, am partially implemented or planned to be implemented.                                  ~’

The most ~Ign~ficant reductions have been observed in TDS, fecal coliform, lead, ammonium, ,..

and nitnte concentmtiona. Stations 25 and 26 (downstream of Station 25) with over fifteen
upstream cities implementing or partmlly implementing varloua non-~tn~tural BMP programe
have expehenced a reduction in the total ammonium levels. Station 16, located in Ihe lame
basin, has also expehencad lower ammonium levels. A reduction in the nitrate levels was
otnerved in the dry weather flow~ of Station 23. TD$ level~ have decreased in the dry weather
flow~ of Station 1, with mostly fully implemented BMP programs in ~ upstream ~ (Bevedy
Hills and Los Angeles). Statk:)n 3, in the same basin as Station 1 and downstream of Culver C

City, has experienced lower TDS and fecal coliform levels in its dry weather flow~. Dry weather
~ sampled at Station 9, located in the City of Wast Hollywood which hal fully impl~mented n
all the BMPs, exhibit a reduction in fecal coliform and lead levele. However, lower lead leveb

Uhave also been ~ in ~to~n weather flow~ of Station 4, with partially implemented or
pmposad BMP programl,

It should be IlOted that it b extremely difficult to make any ¢ortc~J~ as to t~e f~du~ed ~

being attributed to implementation of any of the BMP programs. As the matrix in Appendix ~
indicates, them were many other c~es that implemented BMP programs upstream of monitoring
stark)ha which displayed no reduced pollutant levels over the monitoring period. The non-
stnJctural BMPs listed in Table 10 and Appendix "D* have all been implemented in the very
recent past and/or are proposed to be implemented. It is usually ram to observe improvement~
in water quality conditions due to non-structural BMPs in a short time frame. Mo~ infommlkm,
such as exact date of implementabon of these programs and rnom water quality data, will be
necessary before conclusions can be made regarding the effectiveness of the BMP programs.
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~’ SECTION 9 - SUMMARY AND CONCLUSION~ (f")

This report presents a general assessment of the surface water quality conditions within the Los T
Angeles County area by examination of the surface water quality data collected by LADPW
between 1988 and 1994. The purpose of this report is to provide an evaluation of surfl,:e water
quality monitoring data for indus¯on in the "Report of Waste Discharge" (ROWO), which will be
submitted to the California Regional Water Quality Control Board, Los Angeles Region pursuant
to the requirement of the Los Angeles County National Pollutant Discharge Elimination System
(NPDES) Municipal Storm water Permit No. CA0061654.

7

The Municipal permit divides the Los Angele~ County area and immediate vi~ into five ~"
general regional basins. These regional basins include: (I.) Santa Montca Bay Drainage Basin;
(11.) Upstream Los Angeles River Drainage Basin, to and tncJuding the Syosrnore Canyon .:
Channel (San Femando Valley); (111.) Upper San Gabriel River (Sen Gabdel Valley) Drainage
Basin; (IV.) Lower Los Angeles River Drainage Basin: (V.) Lower San Gabriel River Drainage
Basin (V-louth); and Santa Clarita Valley Basin (V-no.t).

The I.ADPW has been iK::tlvely nlonitoring I~rface water quality �ondltionl in the Cogftly’s
principal storm drains and water ~’~ervation facilities, on ¯ voluntary basis, =inca the late

"~ 1960s. After the mid-lgS0s, ¯ Wogrem of 28 sampling Me$ he¯ been in effect. Greb saml:del
am collected from ell 28 ~ite= on ¯ monthly besi~ (or mo~) for dry weather flow~. Twenly-one ~
Of the 28 sites am sampled (grab samples) for storm flow~ throe to four tirne~ per year.

n

UThe dry weather sample~ are typicab/analyzed for general rninerel~, pestJddel, total peVoletan
hydrocarbons, heavy metals, and bacteria (total and fecal coliform, KF ~treptococd and             ~
Enterococci). Volatile organic �onstituent¯ are tested ~emi-ennually at ~electod mtior~. Storm           ~
water nJnoff i~ monitored for minerals, pesticides, heavy metals (total and dissolved), ~
total and organic mJspended solids, oil and-grease, biochemical oxygen demand, total organic
carbon and volat~e orgenic~ Overall, more compounds are ¯naly~ed from storm wsab~r
samples (127 compounds for storm weather sample~ vemus 73 compound¯ for dry w~ther npm).                                                                  S

The prior sections of the report provided ¯ desertion of water quality mordtodng 1
conducted by the LADPW and an assessment of the monitoring sites, including ¯ descdptlen of
their tributary watersheds and an evaluation of the thbutary basin land u~ee.

The regulatory guidelines, including "Basin Plan" and "Ocean Plan" objectives and requimmenl=,
were fully investigated and a screening analysis was used to flag "non-compliance" pemmel=~

~.~ with the regulatory water quality objectives. It should be pointed out that the tram "non-
..~_.._~_ .~.,

/
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compliance" used throughout this study does not constitute a violation of LADPW’e existing
NPDES Permit, since no spec~c numerP.,al water quality objectwe I~mits have been assigned.

. Additionally, the "Ocean Plan" includes an initial dilutioq clause, which implies it is for point
Tsources of mun~pal and industhal origins and not from storm water runoff which is typica~y

considered a non-I>~nt source. "The process which results in the rapid and irreversible tuYoulent
mixing of wastewater with ocean water around the point of discharge" is the initial dilution and
¯ ie factor ~s appl~:l to the water objectwe standards. Permits are developed around models
which define the dilubon at the ouffall, Permits are developed around modem which define ~
dilution at the outfall. The State Water Resource Control Board. Division of Water Quality,
Ocean Plan Unit, completed a California Control Ocean Plan Triennial Review 1991.4 (Do¢ 92-
5WQ, October 22, 1992). On page 37, the "staff concluded that the Ocean Plan should be
amended to clahfy its applicabilW to storm water dischargers. A schedule of �ompliance for
dischargers similar to the schedule in the Inland Surface Watem and the Enclosed Bays M~d .:
Estuary Plane should be considered." Baled on this, the quantitatNe data presented In ~
report cannot be directly evaluated for dietdbutk)n and impact on health via the Ocean Plan. It
is our opinion that the California Ocean Plan(an be considered ¯ state opinion of which
chemicals are important to evaluate, but, not ¯$ having ¯ direct quantitative mlationlhlp to
�ompounde that are IXeSent.

Furthermore, the comcmrisone between grab sample~ (as they have been collected by LADPW ~.~,
in the I~et five ysam) and some Ocean Plan chteda which are based on ¯ 30-d~y average
concentration, may no~ be objective. However, such problems will be elimlrmted by Ihe
installation of automatic sampling stations. U

Average and maximum concentration of pollutants throughout Los Angeles County and Is __~’~
regional watersheds w~re �omputed and surnma~zed. Long-term trend analysis was performed
over the sampling period for the individual monitodng stations, the regional watersheds, and the
overall Los Angeles County. The ¯naly~s included ¯ comparison of water quality conditions It
all stet~ns with those obtained f~m the undeveiobed watershed station (Station 28-Momov~
Creek), and to the applicable water quality objecth~s. Additionally, the impacts of ud)anizatk:m
on water qualW conditions were examined. Finally. the BMP programs enforced pre~)us~ m
evaluated and their effec~eness on water quality conditions was assessed.

The screening an¯lyre nagged the compounds that exceeded the water quality ot)jecl~s
(’1~asin Plan" or "Ocean Plan’) at any one time during ~ monitoring period. The top tsn
compounds with the highest numbers of exceedence ware selected for a detailed analysis and
investigation of ~ water quality conditions. These compounds include: fecal coliform, fecal
Enterococci, TDS, ammonium, chlonde, nitrite-N, pH, sulfate, total coliform, and lead. The long-
term t]’end analysis and the evaluation of urbanization impacts ware performed for these
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The long-term trend analysis was performed on all twenty-eight dry weather samples and twenty.
Tone storm weather samples co~iected over the period from 1988 to 1994. An analy~s was also

conducted to evaluate the trends of the water quality parameters on a Lce Angeles County-wide
basis and on each of the five r~g~nal watershed-wide basis.

Results indicated that for most water quality parameters there are no distinct trends (din<male
or reduction observed within this monitonng period. The majority of the monitoring Itabonl in the
lower basins (e.g., Basins V-south. and IV), show greater concentrations of chloride, sulfate,
lead, and TDS than those located
parameters, including total �oliform, fecal coliform, and fecal Enterococd, monitored st mUonl
in the urbanized
Station 28, which has ¯ 100% natural tributary watemhed. Lead concentmtk)n in many areas
appeam to have been reduced ~aq~y after 1990 end remains below the water quality objective
I~mits. The pH values for alrno~ all monitor~g stations follows a hohzontal showlrtg slightly

nitrate, end lead, which ere nommlly found in higher �oncentmtio~ in Ihe lower and morn
urbanized

If should be noted that a great runber of the data exhibited extreme peaks, eq~ectaly lhoee of
the bacteria parameters. Some of this date may represent outi~ers, which may be Itldbuted to
¯ number of errors inherent in water quality date acquisition. Outlmm are values whk:h are
obviously higher or lower than
of the data outliem seems questionaire, they were included in the analy~l, since them
enough evidence to show that they are erroneous. However, in the case of bacteria compounds,
many of the extreme peaks may be atUibuted to sewage overflows discharging into ~torm drain
r mem  du  ng flood o ,veat .

eight surface water quality monitcmng sites and assessed the impacts of urbanization and
industrialization on water quality when �omparing with the conditions at Station 28 (mol~
natural tributary area). Results indicated that several monitoring stations experienced Idgher

attributed to the highly industrial uses of their upstream watemheds. Higher chloride, sulfate,
TDS, nitrate, ammonium, total coliform, and lead concentrations have been reported for stations
with high urban type watersheds (as compared to Station 28). Several monitoring steams also
appeared to have higher levels of bacterial count and chemical concentrations in
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weather samples. These are thought to be caused by the following sources or masons: POTW
(Public Owned Treatment Works), industhal point source dischargem, illicit dischargers, ground
water recharge, or sea water intrust. Additionally, several monitoring sites are known to
contain stagnant or sern~tagnant water which also tends to concentrate pollutants and bacterial

Furthermore, water quality data between the upstream and downstream of the tw~ molt
urbanized regional basins (IV and V) ware compared. In Basin IV, the concentrations of chloride,
TDS, lead, total coliform, ind fecal Enterococ~ increase from upllmam to downstre~11, which
may be duo to increased urbanized uses of the thbutary areas. In Basin V South, 8ulfite, TDS,
nitrite, and lead 8how an increasing trend from the upstream to downstream, which again may
be atthbuted to increased urban uses of the tnbuta~y areas. The pottom8 in these two basin8
indicate Itmt there is ¯ direct negatWe ~rnpact on water quality caused by the ud~lnized uses of
the tributary areal. The potaot~al sources of water qual~y pollutants include: industries, variOUS
actN~as in residential and �ommercml areas, vehicle exhaust, and agdcultwe.

Finally. the effect of Best Management Practk:es (BMPs) Implemented by the cities located In
the watemhede thbuta~y were evaluated to detemCne whether any of the ¢onllituent reduction~
over the monitoring pehod could be ettnbuted to the BMP Implementations. A rating criteda
used to rate the implementation of thirteen non~th~ctural BMPI by the c~es in the Los Angelos
County. The moll common fully implemented BMPs by the cities include cleaning catch basins
on ¯ regular basis, tncrea~ng t~et sweeping, and motivating residents to propedy dislX~te of
household hazardous waste. Other BMPI. such as llenclling catch basins, adopting runoff
ordinances, discouraging improper d~posal of litter, and encouraging �onsentation of water, are
mostly pen~ally Iml)km~ented or pianned to be implemented by the dtiel.

Results indicated that constituent reduc~kms over the monitoring period (or increments of
monitoring periods) were observed only for a fray compounds at eight monitoring stations. The
most significant reductions are TDS, fecal coliform, lead, ammonium, and nitrate concentmtJon~
Although several monitoring llat~ons with non-ltructural BMPI Implemented upllmam have
experienced reductk)ns in certain compounds, it is extmrnely diff~ult to make any �onclulionl
as to whether the reduced trends could be attributed to Implementation of any of the BMP
programs. It should be noted that the non-structural BMPI have all been implemented recently
and therefore, it is uncommon to notice any immediate improvements in water quality ¢or~litkml.
Morn information needs to be collected through a systematic long-term monitoring IXog~m
before conclusions can be made regarding the effectiveness of the BMP programs.
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TABLE 1 BENEFICIAL USES REVISED 1992 "BASIN PLAN" FOR MONITORING

1 405.15 Oallona Creek Ballona Creek

2 405.15 Ballona Creek Ballona Creek

3 405.15" Ballona Creek Ballona Creek

4 405.12 Dominguez Channel Dominguez Channel to Estuary

$ 405.13" LA County Coastal Streams Santa Monica Canyon Channel

6 404.21 Malibu Creek Malibu Creek

7 403.51 Santa Clara River Santa Clam River

8 405,13 LA County Coastal Streams Santa Monlca Canyon Channel

9 40S, 15’~ Ballona Creek Oallona Creek

10 404,11 LA County Coaslel SVeams Topanga Canyon Creek

11 405,12 Dominguez Channel Domtnguez Channel to Eslualy

12 405.12 Dominguaz Channel Oominguaz Chlnnet to Esluary

13 404.31 LA County Coastal Streams Corral Canyon Creek

14 405.15 LA RJver Common Creek

15 405.15 San Gal~el River Coyote Creek to Esluary

16 405.15 San Galxiel RN~ Coyote Creek to Estuary

17 405.21 LA River LA River

18 405.1S LA River LA River

19 405.21 LA River LA River

20 405.12 LA River LA River to Estuary

21 405.15 LA County ~ Streams Los Cerrito~ Channel to Estuary

22 405.41 LA Rivet Rio Hondo below SWeKIIng Grounds

23 405.41 LA ~ RiO HOndO

24 405,41 LA River Rio Hondo below Sweadlng Grounds

28 405.16 San Gabriel RN~ Firo~one Bivd-Estuary

27 405.41 San Gabriel River San Jose Creek

28 405.41 LA River Monrovla Canyon Creek

p Pote~

© Coas~l watert)odie~ ~ are also lis~ed in Coastal Feature~ Tsble 2-3 or in Wetlaulds T~l~

Beneficial uses lisled in the ex~ Basin Plan

¯ Station assigned beneficial uses relative to immediate downstream read~
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V

[OBJECTIVES (DRAFT 1994"BASIN P~N" AND 1990 "~N P~N’)

ITem~~tum ~ 0 1 2 1 1 0 0 0 0 0 1
J~ontum "(~ 0 1 0 0 1 0 1 0 1 0 1
i~e (~ 6 0 8 17 24 0 43 O 48 0 23 -
J~e (~ 1 0 0 2 7 0 1 0 13 1 2p..,e (~ 0 0 0 5 5 ~ 61 0 12 ~ 0

N~ (~ 1 0 1 0 1 6 1 0 0 0 0N~N (~ 2 2 o o ~ o e o 4 o ~o

~ ~ 0 1 0 0 1 0 0 0 1 0 0
~um ~ 0 0 1 0 0 0 0 0 0 0 0
~m ~ 1 2 0 1 3 3 1 3 3 2 0
~ ~ 0 1 0 1 4 1 0 0 2 0 1
~ 3 1 3 5 lg 4 2 7 10 6 2
,~(~ 4 2 2 2
~~ 0 0 0 0 0 0 0 2 0 0 0
~n~ ~ 1 1 0 2 0 1 1 0 3 0 1
~~ _0 0 0 0 1 0 0 0 0 0 0 ~ ~
T~I ~ ~PWl~ 0 57 ~ 0 0
F~ ~ifo~ ~1~ 62 62 ~ ~ ~ 0 57 59 8 59
F~ ~e~ ~~Q 4 41 48
~ 0 0 0 0 0 4S 0 0    o o

~ (~ - (~ (~

Ii~
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=~uL~ 7 STORM WEATHER MONITORING
ITOTAL NUMBER OF NON-COMPLIANCE
FOR COMPOUNDS EXCEEDING WATER QUALITY OBJECTIVES
(DRAFT 1994 "BASIN PLAN" AND 1990 "OCEAN PLAN")

INUMB£R OF SAMPLES TAK,EN 20 18 20 22 14 1S I 18 1S
¢OMPOQNDS

Ammonium-N" (mo/Q 0 1 0 0 0 0 0 0
Chlo~de (rag/l) 0 2 0 2 0 0 0 1
Sulfate (m9~1) 0 0 0 0 3 ¯ 4 0 8~ pH 6 4 S 3 1 0 0 0

~ Nitrate.N (rngff) 0 0 0 0 1 1 0 0
Nltdle-N (m0/Q 0 0 0 0 0 1 0 0

i Total Dissolved 8olidl 1 2 0 3 0 0 0 0

! co¢~ (uo,~ 1 o 1 o

Total Colifoml(MPN/100rid)
22 18 15 17 14

~.~    Fecal Coliform (MPNtl00 ml) 19 16 20 21 14 17 13"~ Fecal Entemcoccus (MPN/100mQ
14 11 14 13

Benzene (pg/Q 1 0 1 0 0 0 0 0Telrachlomethene (Pg4) 0 1 0 0 0 0 0 0
1.1.1-Tdchloroeffia~ (PO/I) 0 0 0 0 0 0 0 01,1-Dtchloroethett4 (pg/I) 0 0 0 0 0 0 0 0

NH3 (rag4 NH3)
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TABLE $ DRY WF.AI’HER MONITORING
AVERAGE AND MAXIMUM COMPOUND ~ENTRATION

|N~h 7

~ 0.IS ! 0 4



TA--nL~ l DRY WEATHI
AVERAGE AND MAXIMUM COMPOUND CONCENTRATION

4 e31 t4.ooo 4~0
10 IN 1..~0 ~1t |~0
| 2.14~ IS.~__ |.3~4 14.000
| t),474 130.000 4.478 ~,~
1 4,070 teO~)O ],~11 t0.0~

2 19 4.~ ~.~ 1.~1

1~ 6.M/ ~,~ ~.1~ 11.~

I ~ ~ J~73 t).~ 371
~ 1.141 1~.~ ~





0
O)







EXHIBIT "B"
HYDROLOGIC BASINS

BOUNDARIES
| VDRAINAGE AREAS ,~DRAINAGE DIRECTION
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EXHIBIT
STORM WEATHER SAMPLE
NON’COM PUANT COM POUNO~

P4.~

i
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EXHIBIT"E" PROPOSED NEW BASIN AUGNMENTS LEGEND
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NPDES PERMIT NO. CA 00616.54
O

TASK ~.2

REPORT OF WASTE DISCHARGE (ROWE)) L
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APPENDIX "A" MONITORING STATION LONG-TERM TREND ANALYSIS L
APPENDIX "B" LOS ANGELES COUNTYWIDE LONG:IERM TREND ANALYSIS

APPENDIX "C" REGIONAL BASIN-WIDE LONG-TERM TREND ANALYSIS

APPENDIX "D" BEST MANAGEMENT PRACTICES MATRIX
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APPENDIX A

MONITORING STATION TREND ANALYSIS
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Dry we~ther-St=tlon 2
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Dry weather-StaUon 2
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Dry weather-Station 4
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Dry weather.Station
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Dry weather-Station
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Dry weather.Station 9
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Dry weather.Station 14
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Dry weather-Station 17
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GRAPH LEGEND
1

I~PO: BASIN PLAN (DRAF’r 19941 Ol~J~c~’~lV~                                 5
OPO: OCEAN PLAN 119~01 OB,J~’~iV~
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Storm Weather-Station 2 0
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+̄ Tol~l Dissolved Solids
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GRAPH LEGEND

BPO: BASIN PLAN (T)RAI~F 1994) OBJ’E~IV~
OPO: OCEAN PLAN (1990) OBJECTIVE
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DRY WEATHER

WATER QUALITY TREND ANALYSIS
TOTAL DISSOLVED SOLIDS

BPO (upper limit)
BP0 (lower limk)

SAMPLJNG DATB
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DRY WEATHER

WATER QUALITY. TREND ANALYSIS
10     , TOTAL COLIFORM (MPN/100MI.,)
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WATER QUAUTY TREND ANALY~I~ - ~ WEATHER
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SE~’~rlON B

Work Plans tor tl~ Phase !, il, and iil
Stormwater!Urban Runoff Monitorin_~ Pro_re’am

Work plans for the Monitoring Program for all three Phases have been previously submitted
to the Regional Board as required by the current NPDES Permit. Two work plans were
submitted: one for Phase 1, and another for Phases I1 and IL With the exception of the
actual monitoring site locations, all other elements of the two work plan~ arc the tame (i.e.,
sampling methodology, constituents to be sampled, frequency of sampling. QA/QC, etc.).
Therefore, only the site description portion of the Phase I work plan is included herein. For
all other Monitoring Program elements, please refer to the Phase II and 11 work plan herein.

Also, Appendices 1 through 4 of the Phase I! and 111 work plan will only be included in the
copy of the ROWD provided to the Regional Board. These Appendices are available upon
request by contacting the Los Angeles County Department of Public Works, Waste
Manasement Division, Water Ouality Section, at (818) 458.6972,
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PROPOSED MONITORING

SITE SELECTION CRITERI&

&. Monitoring Site Selection OvervAe~

In order to chatacte~tze the quality ot ~noff ftoa the
Santa Monlca Bay Drainage Basin, a co~lnation o~ Iingle
land-use sites and large watersheds representing multiple
land uses ("mass emissions" st~es) have ~en selectS.

For ~he SanEa MonAca Bay DraAnage
sA~es have been pressed. Four of ~he name st~es wail
mass emissions s~a~ions. FAve wall be land-use
stations. The remaining site will function as ~th a mass
emissions and land-use specific monitoring station.
Additional land-use specific monitoring stations will
proposed as pa~t of the monitoring p~ogtam to~develo~d
(or Phase III o~ the NPDES Pe~lt. ks stated in out
third-year ~e~t, dated ~uly 1, 1993, we esti~t~
submittal of the pto~8~ monitoring program (0~ Phase
to the RW~B by Feb~a~ 28, 1994.

The pto~8~ monitoring sites represent an e~fo~t to
select the moat suitable locations ~sed on our
established criteria for sampling. Where ~easibio,
have incor~rated into the program those mto~ drai~
which have water quality issues which
the co.unity.

B. S~cific Criteria for ~ss ~issio~ Monitoring Sites

~ss emissions monitoring sites shall
outlet (or the furthes~ d~s~ream position practicable)
of watersheds contributing the larges~ relative inputs to
~he Santa MonAca Bay. These watersheds wall ~Acally
have a complex multiple land-use com~sition.
Fibre IX-1.

C. S~ctf1� Criteria for ~d-Use Specific Monitoring SAtes

~nd use-s~ctftc monitoring st~es sha~l
watersheds where ~he upstream ~rtbu~a~area As comprts~
pr~omAnan~ly of one land use. l~ As tm~r~an~ ~ha~ ~he
contributing wa~ersh~ ~ a~ leas~ 50 acres An size, An
order ~o pr~uce effective ~noff characteristics.
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D.51tesCrtte:la £or both Haas ~--lselons and ~snd-Use 5pect£1o .... ~

In selecting a specl£1c sto~ d~aln £o~ inclusion as              ~
either a mass emissions or land-use specl£1c site, the
:ollowlng ~echnical and ope:a~lonal :~ul:emen~s we:e
addressed:

s What type o£ sampling equipment is to be used, end what
llmlta~ions exist?

¯ What are the hydraulics o£ the underground sto~ d:aln,
open channel/natural watercourse? What is the Design

¯ Is there past £1ow data available ~or the given stream?

s What past hydrology studies have been per~o~ed in the
watershed?. What is the hydrologic Q?

¯ I~ the sto~draln is underground, is it cur:ently unde:
designed? Could it experience su:cha:ge conditions?

¯ Within the watershed, what is the cor:espondlng land
use? Is land use unl£o~ and homogenous throughout the
upper tributa:y area? I£ yes, this is a possible land-
use site.

¯ Has previous sampling in the potential ware:shed been
conducted in the past? Where? When? Why?

¯ A:e tidal or backwater influences ¯ �OhOS:n?

¯ Is the location selected the only out,all point 5or the
upstream watershed, or are there multiple

¯ Is the sto~drain structurally sound at present?
installation o5 sampling e~uipment compromise the
stability o5 the sto:a d:ain?

¯ Will the monitoring equipment impede 51o~
:lood protection?

¯ For natural watercourses, is there an existing imp=owed
section where a rating cu:ve can b e easily established?

¯ ~hat is the practicable design distance ~ro~ the
cLrain invert (lo~ 5low) to the location where the
sampler shall be placed?

¯ Can electric power be p~ovided, in a cost-
manner, to the site?

R0061240



Will additional rlght-of-way be r~guited?

Will the sampler installation interfere with pro~ecte
planned or in progress in the general vicinity?

If located in a residential neighborhood, will the
location of the automated sampler and its operation
result in any ob~ectlons £rom the local reslde~ts?

7
5
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"
tidal Influences and the lack o£ any downstream
Improved section, the sampling site must be located
here. Constructing an improved section at a location
downstream would be costly, and would yield little
dif£erence in results.     At this location, the
tributary watershed to Nalibu Creek is 104.9 square
miles.    The entire Halibu Creek watershed at its
outlet to the ocean is 109.9 square miles. Therefore
the actual sampled watershed is less.

The land-use breakdown is as follows:

Open Space/Agriculture
Lo~ Density Residential
Single Family Residential 7tLow Density Multi-Family 4tHigh Density Multi’Family/Institutional
Commercial 4tIndustrial

The overall leq)ervioum factor for this watershed iS
13t.

There are st least seven agencies, presently, that are
monitoring the quality of surface water, sediments
groundwater and/or the overall health of the ecosystem
(b~oassessment and btomonitoring) within the Maltbu
Creek watershed. This pressed s~plIng location w~11
replace Lhe exIs~£ng County ~par~men~ of Public
Surface
Road.

Co~t~ of
City of

Kosher Canyon S~o~ Drain is an underground brick arch
drain.
The ou~le~ s~c~ure £8 co,only referred ~o as ~he
P£co-Ken~er 8~o~ drain.     This ou~le~ is ~he
�o~Ina~£on of ~oe 8~o~ dra£ns~    Kosher Canyon,
Cal~ran8 10 Freway
Pro~ec~ No. 249~ P£�o ~ulevard Drain, Line B.
flows fr~ ~he Ken~er Canyon S~o~ Drain w~11
s~pl~.

The location where sampling will be conducted is
upstream of the outlet structure.    The tributary
watershed area for Kenter Canyon Storm Drain is 6.4
square m~les (the tributary area of the Caltrans drain
and P~co Boulevard Drain ~s 0.8 square miles).

8
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The land-use breakdown is as follows|

Open SpacelAgriculture
Low Density Residential

39%Slngle Family Resldentlal 22|Low Denslty Multl-FamLly
High Density Multi-Family/InstLtutlonal 10%
Commercial
Industrlal

The overall tmpervlous value for thls watershed
391.

The Ptco-Kenter Drain has been a focal polnt for Santa
Xontca Bay with regards to the qua1~ty of dry-weather
flows. The City of Santa Monlca is currently pumping
dry-weather flows to a C~ty of Los Angeles sanitary
sewer llne, existing below The Promenade.

The County Department of Public Works presently
samples the Pico-Kenter outlet structure.    This
proposed sampling location replaces the existing
County Department of Public Works Surface Water
Quality Monitoring Station at the Plco-Kenter outlet
structure.

4. County st Los Angeles Bond Issue Pro~ect No. 1105,
Line A, In the Cities of Hermosa ~nd Redondo

Pro~ect No. 1105, Line & is an underground box/pipe in
Herondo Street from Hermosa Avenue/Harbor Drive
Pacific Coast Highway. The proposed sampling location
is near the intersection of Herondo Street and Valley
Drive. At this location, the tributarywatershedarea
is 4.23 square miles.

The land-use break down is as follower

Open Space/Agrlculture 2tLow Density Residential OtSingle Family Residential 63tLow Density Multi-Family
High Density Multi-Family/Institutional 41C°mmerclal 10tIndustrial 5t

The overall impervious value for this watershed is
501.

It is proposed that the sampling station be placed in the
center median of Herondo Street. This is due to the lack
of adequate sidewalk clearance. Tidal Influences, depth
to storm draln invert, and surcharge effects are
factors impacting the selection of this site.
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B. The following locations have been chosen as Land-Use

1. Trances Canyon at Private Drain No. 658 Ln the
MalLbu.

The Trancas Canyon watershed Is proposed Eor the
monltoring of open space. The upstream watershed
Private Drain (PD) No. 658 Is virtually undeveloped,
with the only significant development being the Mallbu
Country Club in the upper reach. The Santa Monlca
Mountains National Recreation Area is the largest land
holder In the watershed.

The proposed monitoring site is to be located at the
upstream end of PD No. 658, adjacent to the northerly
end of Paseo Canyon Drive. PD No. 658 Is a reinforced
concrete trapezoidal channel. Immediately
exists s small debris basin which will provide
protection for the sampler. The residential area
surrounding PD No. 658 Is privately maintained.
Installation of the monitoring station will be
dependent on our ability to satisfy the requiremenEa
of the local homeowners association. The
watershed area Is 7.45 square

The land-use breakdown £s as ~ollo~!

Open SPace/Ag~tcultu~e
~ Density Residential 3tSingle FamLly Residential 0tLo~ Density Multi-Family 0tHigh Density Multi’Family/Institutional 0tCommercial 0t
Industrial 0t

The overall Impervious value for this watershed/s lt.

It Ls antLc/petedthatbecause of the size, impervious
value, soL1 types, and vegetation within the
watershed, little to no dry-weather ~lo~s v111
Thin has been previously obse:ved.

2. County Bond Zssue P:o~ect No. 5401, I~tne A Ln
City o: ~a~hat~n Beach.

Project No. 5401 ls proposed ~o= the monlto=lng o~ a
single family residential e:ea.
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At the proposed monitoring location, Project No. 5401
ls an underground ~ox drain.    This storm drain
discharges to a pond in Polliwog Park. During
storm, the pond serves as a detention basin for flood
control.     After reaching a certain elevation,
stormwater In the pond is pumped over a hill, under
Manhattan Beach Boulevard, to the west to Project
552. One potential locatlon for placement oE the
sampler appears to be in the park, however, be¢ause
stormwater may back up into the drain, an alternative
locatlon for sampllng ls at Redondo Avenue and llth
Street. The tr~butarywatershed area ~s approxlmatel¥
200 acres.

The land-use breakdown Is as follo~s~

Open Space/Agriculture
0tLov Density Residential
0tSingle Family Residential

Lo~ Density Multl-Fantly 0tHigh Density Multi’Family/Institutional
0tCommercial 2tIndustrial 0t

The overall lapervloua value for thla watershed
42t.

Homes and lots are generally sla~lar In tl~)e and size
throughout the tributary dra!n~ge ares, providing an
Ideal hoaogenous land use.

3. City of Los Angeles S~or~DralnNo. D-2361 located In
downtown Los Angeles.

The Clty’s Storm Drain No. D-2361 Is proposed for the
monitoring of a connerclal/lndustrial land use.

The proposed nonitoring site is near the intersection
of 21st Street and Grand Avenue. Storm Drain No. D-
2361 Is a 48" diameter pipe. The tributary watershed
area Is about 150 acres.

The land-use breakdown is as follo~s:

Open Space/Agriculture 0tLow Density Residential
0tSingle Family Residential 0tLow Density Multi-Family
0tHigh Density Multi-Family/Institutional 0tCommercial 49tIndustrial

R0061246



The overall impervious value for this watershed Is
9It.

all certainty that this storeIt Is believedwith
drain will experience, at some time, surcharge
conditions. The stor~drain is more than 50 years old
and is undersized. Based on our research, however,
this would be the only location available In the Santa
Honica Bay Drainage ~asln for the monitoring of a
sizeable Industrial area.

4. CIty of Santa Hontca Pier Stor~ Drain adjacent
Santa Honica

?he City’s Pier Stor~ Drain
monitor~ng s~te for commercial land use.

?he monitoring slte vlll be located at the
Intersection of Second Street and Colorado Avenue.
?he section of drain under consideration
Avenue to 2nd Street In Colorado Avenue. This reach
of dra~n empties Into a manhole shaft of a deeper
storm dra~n which subsequently discharges below the
Santa ~onlca Pier. ?he tributary rater¯had area
approximately 50 acres.

?he land-use breakdo~m Is as follot~l

Open Space/Agriculture 0tLow DensAty aestdenttal Ot
Single Faally Residential 0tLow Density ~ultl-Faally 0tHigh Density Nultl-¥aally/Instltutlonal 4t
Co¯mercia1 96t
Industrial 0t

The overall impervious value for this watershed
92t.

This watershed ts dominated by the Santa Monlca Nail.
The remaining land-use elements are commercial office
buildings, small shops, restaurants and high density
apart4nents/hotels.

5. County Bond Issue Project No. 558, Line A
of Palos Verde¯ Estates.

?he monltor£ng location proposed for Project 558 will
not only be utilized as a Nass emissions statlon, but
also function as a single faNtly residential land-us¯
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The monitoring site for this storm drain will be in
the vicinity of the intersection o£ Paseo Lunado and
P:1os Verdes Drive West. The trlbutarywaters~ed area
Is approxlmately 1.7 square miles.

The land-use breakdown is as follows:

Open Space/Agrlculture 14%
Low Density Residential 0t
Single Family Residential
Low Density Multifamily
High Denslty Multifamily/Instltutional    0t
Commercial
Industrial                                    0t

The overall impervious value for the watershed is 40t.

It is anticipated that because of the size, impervious
value, so11 typel, and vegetation within the
watershed, little to no dry-weather flows will exist.
This has been previously observed.

Mgnitorlne Site Installation

The monitoring sates have been prAorAtised
installation as fellow, s

Ballona Czeek
Mallbu Creek
Trances Canyon (Private Drain 658)
Kenter Canyon
Berondo Drain (Bond Issue
Bond Issue Pro~ect 558
Bond Issue Pro~ect 5401
City of Santa Monica Storm Drain
City of Los Angeles Storm Drain

Priority has been given to the open channel sites,
which are the easiest to install plus serve as the
mass emissions stations. The remaining sites involve
the underground drains. We are targeting to have an
many sites as possible operational by the onset of the
rainy season, with the remainder to follow as soon an
possible during the rainy season.
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INTRODUCTION

As required by National Pollutanl Discharge Efimirmion System (NPDES) Permit No. CA00616~, ¯
proposed S~ormwatcr/Urban Rtmoff Monitori~ Program for Phase II and HI of the Pe.~niL the Ul~ger Los
Angeles River (li), Upper San Gabriel River (111), Lower Los Angeles Riv~ (IV), Lower San Oab~el
River (V). and Santa Clara River Drainage Basins Ls bemby submitted to the Regional Water Quality
Control Board. Lo~ Angeles Region (RWCQB). for apl3t’oval. Comments and �oncerns made by the
RWQC.B tn its December 21. 1993 letter to the Los Angeles County Department of Public Wodts
(LACDPW) a~tated to our pf~osed Sam¯ Monica Bay Stormwater/Urban Runoff Monitohng
have been incori~rated into this ~

The mo~itohng i~ogfam described herein includes the establishment of fifieen monitoring sites for both
mass emissiolks and individtlai land rise monitoring. Five mass emissions sampling siles are identified
this repoa. One o~her mass emission sampling site will be located in the Santa Cla~ita Valley Basin
(Santa Clara River Water-Axed), and will be ldenl~fied later lids yem" in ¯ supplemental f~3ort to Use
RWQCB. FAghl land use specLfic sites will likewise be idendfied in the supplemental a~port to be
submined la~er this ye~ to the RWQCa.

St¯i’m ~mples will be collected for five slossas pet’ )~..ar. Dry.weather samples will be collected
bimonthly. Samples will be tested for ¯ wide range of constitue/~ including Bacterl~ General Minera~
Biochemical Oxygen Demand; Total Organic Ca~q)oo and to~ Petroleum Hydrocafooa~ Volatile
Compounds and Suspended Solids; Volatile Suspended Solids; and Semi-volatile Ofpnk: Ckxapounds.

samplers will be located on the ground surface in sectu~ enclosu~s allowing easy ~x:ess for I~Uievld of
samples. The samplers have large (10 gallon) water �oilec~ion capacity, and, thus, can be IXOgfammed
in advance l¯ cover ¯ wide range of storm sizes without ~quirin8 one or more bottle change outs during
0 st¯on evem.

Data collected by the program will be used for wate~ quality modelling to estimate pollutant ~ to
receiving waters. Also, questions concerning what types of pollutants emanate from various lalx:l uses will
be addressed. Lastly, data collected over the yems under th~s I~Ugram can be used in an atlempt to tsaess
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IL PROPOSED MONTrORING $1TI~ e’-,. O

1. Monito~ng Siu~ Selection Overview L

in on~r to ~ u’~ quality of nmoff bum the Phase n and 111 areas, ¯
comt~na~ion of large wa~r~e~s represeming muldpl¢ land uses (’mass emlsskms" sites)
and single land use siw.s ar~ Io be s~lecl~L

For tbes~ Drainage Basins fil~een monitoring si~s are proposed. Six of ~ ~ siu~
will be mass emi~ons s~uio~u (one m be submiued m ¯ liner dme). Nin~ pmpo~d
will t~ land use specific ma~ions (to be submitu~d m ¯ lm~r dine) where smaller
homogenous land us~ wal~c~ls will be ~mplcd.

based on our ~stablishe~l criteria for sampling. Wh~re feasible, w~ have lncorpomled ~
I~� program ~ morro drams which have wm~r quality lssue~ which m~ of ~ Io

Mass emissiom monitoring sites have been IXC~osed along drainage ~ystems covering
large~ u’ibuta~ wa~d mea fe~sihi¢ within e.~ch drainage butn. The~
will ~4cally hav~ ¯ �omplex mul~p~ land use composition.                          ~-

In selecting ¯ s~clflc monn drain for Inclusi~ as either ¯ mass emissions or land u~

wa~crcomse? What is t~ Design Q7

hydrologic Q7

3
surcharge cond~l~7

¯
Withintbewa~ed, what is tbe corresponding land us¢? lslmduseunifon~ mdhomogenous ~’oughout d~ upl~r tributary area7 If ye.s, ~ is ¯ possible land use

When? Why?

2
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" If located In a w.sida~al nc.ighbo~ood, will the iocadon of the automated gm~oler md
its otxa~on ~uit in any ~ from ~ k~ rcsklcms?

B, ~ MonJtodne Site lnstalla_t~m_
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MILES

LOS ANGELES RIVER AT WARDLOW ROAD
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CROSS-SECTION
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1
DRAINAGE

I

COYOTE CREEK BELOW SPRING STREET
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3. LOS ANGELES RIVER at Tujunga Avenue at Los Angeles County Department or
Public Works Stream Gage No. FJ00-R in the City or Los Angei~.

This Los Angeles River s~atioo will be located a~ the existing stream gage station above
Tujtmga Avenue. This facility currc/~y me.asu~s stream flow. At th~ iocatio/~ the
upst~am ~beta~y ma is 401 squa~ mil~s (almost half of 0re entire Los Angeles River
watet~ed

Los Angeles River. al the gaging station. Is an improved (conc~te lined) open box
channd. The vertical tilt from the raven of ~e low-flow channel to ¯ sampler location
above the northerly wall of ~e channel is appmximalely 19 feet. Since lhe vet~Ical
exceeds 15 feet. an auxiliary pump will be needed to perform an¯ore¯led ~ampling. The
linear distance to ~he low-flow channel is nearly 90 feet. and do~ not ~ to pose ¯
problem. The urainer and l~,,ssu~ U’tnsducer can be mounted in the low-flow channeA.
The auxiliary pump would have to be mounted tn ¯ vault in the channels nonhero wall
between I0 and I~$ feet above ~be invert.

The Lo~ Angele~ Rh, er proposed ~ampllng location above ~e Tujunga Avenue
(Old TO PO 23D-4 / New TG PG 562.1-0). and downsUe, am of lhe Tujunga Wt~h outfall
h~ been an ac0ve me, am lag¯rig gatlon ~ince 19~0.

Flowl in lhe River lu~ partially t~gulated by the following: Sepulveda. P~olma. BIB

~w~ading grounds and debris basin& ~ will requi~ an Immerse coo~llnatlon effo~
in gathering, collecting and Inleq~tl~g water qu~ity data collected from ~ ~

facilities, small storms may not produce significant nmoff hum pa~cular ~ wilhin
wme~ed, and lhe~efore not conuibute to the flow which k~ measured at Ibe TuJungt
Avenue gaging gatloo. La~e uonns which produce s|gnificam nmoff maybe detained.
only to be rekased at ¯ me when it is believed th~ potential flooding haza~l �oodltiom

water quality momtocing effo~t~ at ~

Various land uses exist wi~’dn e~e River’s tributary wate~zd area. Residential are~ of
various sizes and densities inciude single family, duplexes, condominiums / townhome~
and apamnen~ Commercial strips of many uses, mall~, office buildings, etc.. can be
found within lhe wate:slzd. Industrial develol~nents of all types and ~izes x~e ~
within the mbum3, water, cal. Undeveloped or open space properties a~ typically ~
in the foothill areas, but a~e not limited specifically to these areas. A

=at/on = l"ujunga Avenue,
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RIO HONDO CHANNEL. Above Beve~y Boulevard. and downstream o{’ Whitt~.
Narrows Dam, a! U.S.G~q.. U.S, Army Corps of Engineers Stream Gak~e No,
11107...!00 or E.~7-R.                                                               L

Rio Hondo C~,mnel s~tion will be Iocaled at lhe existing ~ gage sl~loo a~ove
Beverly Boulevard. This f~’ilily currenlJy measures s~eam flow. At ~ k~x:alJon
ul~t~am ~bulary area is 124 squa~ mil~s (exc.ludmg the area above Sanla I~ l~m),

Rio Hondo Channel. m Ibe gaging st~ioct, is an iml~ved (concrete lined)
channel. The vemcal lib from the mvcn of ~he low.flow channel Io a sampler Io¢.a~m
above lhe weslem levee is app~ximalely 19 fee~ SLice lhe vertical lift exceeds 15
an amuliary pump will be needed m perform automated sampling. The linear dislance
~ channel’s Invert (~ere is no low-flow channel) is nea~y 50 feel and does nm al~ear
Io be ¯ problem. The strainer and pressure transducer can be monn~d In lh~ InveN of
channel. Another option for placemem of ~e amommed sampler involves lowering
eqmpmem along fl~ backside of the levee ~owa~ts ~e to~ of ~he levee slope,, and jacki~
¯ e necessa~ conduits llm~gh Ibe levee. This design may ©limina~ lhe need fro’ an
auxiliary pump. however, it cannm compmmlse lhe levee by allowing s~mm wa~r
migralc fire,ugh II~ condult~ The U.S.G.S. Indicales ~ dis~ below 1O0 ~s a~

Th~ Rio Hondo O~nn~l sampling location above ~e Berry Boulcvan~ l~Id$~ (Old TO
PG 54F-I / New TG PG 670F-I) has been an active sueam gagIng s~tlon ~ I~5 and

ooer= d by u.s.o.s, and U.S.  umy Coq  of

Sawl~t. Emon. Santa Fc and Whiaier Narrows Dams; as well as several spceadlng Zrounds
and debris basins. This factor will require an immense coordination effort in galhevln~
�ollccting and ~ wa~�~ qua/ity d~a collected from this stalion. Because ~
dams, as well as o4/~er facilities serve as flood �ontrol structures, small sloaus may not             ~m~

�onm~tc to the flow which is measured m the Beverly Bouleva~l gaging station. Lm~
s~orms which Ixuduce significam runoff maybe demned, only to be released as a time

when it is believed that potential flooding haza~l conditions have subsided. ~ m~              ~m~

arc the result of NPDES pertained poim discharges regula~l by the of Callfomia
P.egion~ w=cr Qual~ty Conu~ Board.

of various sizes and densities include single family, duplexes, condominiums !
townhomcs, and apanmen~ O~mmercial strips of many uses. malls, offic~ ~

a~e identified within the tributary wa~erslx~ Undeveloped or open space ~ m~
typically found In the foothill a~cas, but a~� not limited specWa~lly to these mess. A
percentage breakdown for these land uses will be included in tlz supplemental Moaimrin~
Pwgram Rcport to be submiued la~cr ~ yc~.                                  ,,~

I0
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$. SAN GABRIEL RIVER. Downstream or San Gabrid River Parkway, downstream     ""

of Whittier NarroWS Dam at Los Angeles County Department of Public Works
Stream Gage No. F263C.R.

The San Gabriel giver monitoring s~ation will be located at the existing stream gage
station, below San Gabriel giver Parkway. This facility cur~.nfly measures stw.am
At this location the ui~J~am tributary area is 460 squa~ miles.

San Gabriel giver, at the ga~ing station, is a grouted rock-concrete st~ilizer ~ the

r~mnplmg will occur m the g~ted rock a,’~l along the western levee of rig rive’. The                -~
vertical lift imm the invert of the concgete stabilizer to ¯ sampler location above tl~
western levee is approximately 15 feel Since fl~e vestal lift to the sampler would be In                pm
excess of 15 feet, an auxiliary pump to perform automated sampling may be wan’treed.
The linear distance to the concgete stabilizer is nearly 70 feet. The linear distance to tl~
concrete stabilizer does no~ appear to be ¯ problem. ’r~ strainer and pressu~ transdu~t
will be mounted in the �oncur� stabilizer.

The San Gabriel giver sampling location below the San Gal~iel giver Parkway b~dg¢
(Old TO i~ 55C-1 1 New TG PO 676J-2) !~ been an active ~cam g~,~ng ~t~km alnce
1968.

Fk,ws In the giver me I~tially ~gulated by the following: Whittier Names, Big Dalton.
San Dimas, Pu~dingstone Div©~ion, Pu~llngstone. LJve Oag. Thompson ~ Smut !~,
Morns, San Gabriel, and Co~sw~ll Dams; as well several spmudin8 gmumlg and delfts
basins. Tl~s will require an tmmeme coordination effort in gathering, collecting and
intefl~eting water quality data collected fn~m this statioo. Becau~ ~ dams ~
spreading grounds serve as flood control and water conservation facilities, small attains
may not p~duce significant runoff from particular a~e.as within the wate~ht~ ~
tlgrefore not contribute to the flow which is measured at the San Gabriel River Parkway
gaging s~ion, large ~ which p~duee significant nmoff maybe detained, only to
be released at a time when it is believed that potential flooding haza~ conditions hav~
subsided. ~ me numerous o~er scena~os which my occ~, all impacting our wa~r

me the mult of ~ permitted point discharges tegulmed by the California Regional

various sizes and densities include single family, duple~s, condominiums I townhmn~
and apmunents. Commercial strips of many uses, malls, offiee tmUdings, etc., can I~
found within the ~ Industrial developments of all types and sizes me ~
witl~in rig ~butmy watered. Unc~veloped or oggn spac~ Woperties me typically found
in the foothill me.as, but me not limit~l Sl~’ifically to these m~as. A pemenmge

Repon to be sul~nitted later ~ year.

12
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IlL MONITORING EQUIPMENT

A. WATER OUALrTY SAMPLg_R.~

Refrigeraled Waler Quality Samplers

Stonnwater sampling for this NPDES permit mus~ Include ¯ techn/que f~ collect~ flow
composite sanlpl~ lot storms as well as lime �~mpo~te samples for dry wcatber ~
The uttttzauon of autom~c refrigerated water quahly samplers (Figure 111-|) II~qx~teflt the ~
available ¯ecOlogy at pre.se~t to meet the goa/s of the Pe.nnll.

The water quality samplers to be utilized a each of the monilorin8 sites will be AC powered
can~ the load needed to provide refrigeration. All gamptes will be slo~d 8l ~

Each sampler will L’r.orporate ¯ perislaltic ix~np for sample �ollection. ~ to the Inability of
the penstaltic ptunp to effec~v¢ly pump beyond ¯ vertical lift of 15 feet, a water tight amdlim~
p~mp will be required al all stations. The re¯sin1 for Ihe the mLv, lli~ pttmp Io be water tight J8
that it may become submerged Io~ periods of time during ¯ slonn. For underground drains the
auxiliary pump needs a]so to be rated explosion proof. The explosion ixuof ratin8 IS required
the auxdiaty pump because gases in ¯ confined space, st~:h as m unde~round storm dr~ may

Samplers will be located Oil the sidewalk oe" tectm~ rtght.of-w¯y for dosed �ofldulls of aJollJ Ih8
banks of open channels and natural watch:curies.

B. FLOW MONITORING

Flow moaitorin8 equJpazat Is ¯ fundament~ aspect of w=et quality sza~inS, necsme On
Monitoring i~gntm ix~posal includes flow composite samplin8 during storms, flow monllortng
equilxnent must be utilized with the sampler. There ¯re various makes and models of flow
mete:~ Some of lhe various flow meters available utilize ~ tran~ ultrasonic
b~el3, stillin8 wells utilizing ¯ float, ~

The above men~x~ed flow measuring devk~ m designed for opm-chmnel flow �onditiom. The
water elev~on in ¯ storm drain is measured by the flow monitorin8 equipment and Ihea, from
eitber ¯ ralm8 table previously established a~ the site, or from an equation soch a~ Mannins’| ¯
flow rate is determin~cL The Count’s Department of Public Works use~ rating tables which ~e

velocity m~ents indicate ¯ noo-untform relationship with the calculated table value~ Pint
efforts in stormwater flow m~ indicau~ that all of the proposed st¯dora will ~ llme
and multiple storm events to gather necessary data needed for calitr~ion of lhe me¯tandem

The type of flow measurement device selected for me is ¯ pn~t~u~ tramducer. The maximma
deixh of flow for the proposed five sites al~ 23 feel With the pressure transducer fixed
at the bottom of the d~ ¯ dei~h range from dry condition to 23 feet will have to be measured.
The flow meier incoq3orating the pr~su~ Izansducer must be compatible with the
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IV. MONITORING EQUIPMENT PROGRAMM]NG                                           ~"      O

A.    ~nn Weather S~n~in~

The amommed sampler will need to be properly p~gmmmed in ~ m ~ a ~’Im~mmtive              L

flow-compos~e sample.

To p~gram the sampler, the fouowmg Informmlon is needed: targe~ umm size, flmv rme
trigger r,~mplmg, e~,imale of runoff volumes, ~ sample volume ~equired, number o(

The "Surface Drainage Water Quality Monitoring Program" repo~ prq:w~ by Woodwm’d-Oyde
ConStants for the Santa Monica Bay Restoration l~ject, analyzed local rainfall data to
determine the apS’m,~mme storm size to be targeted for monitoring. Based on their
targeted storm evems should be between 6 and 25 lmurs In durmJon and avem~ rainfall of ~xmt
0.4 to 1.7

C. Minimum San~e Volume_ to be CoL_te,:’~~_

(fro" composite tlow-we.igh~ samp~m only):

Pesticides and ~ I L
Herbicides I L
Soluble ~etels SO0 Jd

U
?,825 m/ = 8 Liters or

The ~gcm~d m~n~d ~unpkr h~ ¯ u~ ~ of I0 g~ Subu~ m~ ~vo

sampler will be p~ Io �ollect two g~lons of stormw~ fn~m ¯ 0.4" ~torm. Wir~
eight gallon excess ¢ap~, {he s~mp~r would lheo~tic&lly have ~lequ~e �~ty to Imndk~
storms up to two incus in size (0.4" x 5 = 2.0"). This will significamJy n~luce the need

2O
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As discussed pcevio~y, eigP/liters of s~’mwater nmoff will
~. A m~ of 20 ~ ~H ~ ~ ~ ~

of flow. ~ ~ ~v~ ~ ~ ~. ~ ~ ~d

~ ~m~ to 120~of~ ~ ~.
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~ VI. SAMPLING PROCEDURES

Th~ Ston~w=er/Url~n Runoff M~g
~r t~w m~to~ m~g~. ~ ~ ~ w~r flow

~CDPW will u~ ~ ~r

~ ~ ~ ~ via ~e~
f~o~ m ~I~ ~m a ~

~ ~ ~ ~ a ~ flow-~i~

A ~ w~ ~ ~ ~

~, ~ ~ m ~ a ~ ~e vo~e

33
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VIL F’IELD QU~ AS~URANL~.JQUALITY CONTROL PLAN

Pmpedy performed mo~tormg st,mon set up, wmer x,xmrae cotlec0on, trans~rt, ml
analy,-~s axe vitaJ to the collection of ~e data. QuaJity Ass~’an~ / Quality ~ is an
essentJ~ ¢omponm~ of the Mot~tormg Pmgrtm.

It L~ importam to note th~ this Quality Assu~ity Comml Plan I~ for the lLxed
described In the Monitoring Plan, Section II. ~d not for the pi~rmed llleg~q]liclt ~
Investig~on P~gr~n which wgl have its own QA/Q~ plm.

This QA~C Plan describe~ lhe procedures for bottle labeling, chgn,.of.custody tr~klng, field
setup, the t~tapler equipment check ~ setup, rdunple ~ollect~n. the use of field blanks to
fiekl contanun~aon, the use of field dupl~caie ~mp~es, and transport,mon to the l~b. The
Plan rd~ll be m l~,Ce and chromed ~t gl ~

An Import,ant part of this OA/OC PI~ Is the continued ie~ing pmce~ of gl ~ pemm~n~
Field per~x~nel must be adequ~ely ~ from the onset and must continue to have new

tmpiemem,t~on, field ~I will evguate the field act~vit~e~ and the po~Ible ¢ffecta on
QA~ Plan. ~enl of the Pl~n, if negdod, w~ll Ix: imple~aented ~ an ~ QA~Q~
Phm ~uhtmtt~d to tlg Regio~tl W~r Query Cumm~ Bo~nl .for tbe~r

I~.

stored ¯w¯y as ¯ set p~ckage. Each station ~ have the same number, s~e and types of
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¥1LI. DATA STORAGE AND REPORTING

The following ca:egorte~ of d,ua at~ being collected as pm of the monitoring Ix~gram:

¯ Runoff"
¯ W~-� Q~li~y Te~ D~

All of the data will be stor~ in elec~ro~2 format to Mlow for ease of I~trieval lntel]~tatlon. ~ graphic

in ¯ c~ntra] file. The data will be amtnged by monit~nng station to show the total raingall amount and
total runoff volume, i~us ¯ hydrograph for each ~ampted uorm event.

Water q~tllty data for each mon~lo~ng ~ will be ~tored In ¯ !~ databa~. QA/Q~ information will

~ Al ~e e~ o~ ea~ s~o~n ~ (July I ~o Ju~ 30), ¯ yearly o~l~ ~ will be l~e~
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V
X. ESTIMATION OF POLLU’rAN~ LOADINGS

"" OOne of the objectives of tt~ monitoring program is ~o assess ~he annual pollu~am Ioadmgs from large
watetxhcds within ~ Drainage B&,ans. Knowing the types and quanttues of pollulalgs dischatl~ f~31a               L
these wme~e.d~ arc imponam in a.ssessmg the impa~ of stormwaler on n.’ceiving

.M(~I S¢leclJo~

The model to be utilized to calculate basin.wide mass pollutant Ioadings is the $~mp~ ~ is
described in the EPA’s *Guidance Manual for the Preparation of Pail 2 of the NPDE$ Petmlt
Applications for Discharges from Mumclpal Sepa~e Slonn Sewer Systems." Due to the ~ of
these Drainage Basirct, this method will provide a good estimme of pollutant Ioadm~s. withot~
requiring the exler~ive amounl of detailed hydrologic and hydraulic data needed by mo~

¯ g~hi~cal~d models. Once poilulanl loads have been estimtled basin wide. an ittitial assessme~
can be made xs ~o their pow.n~,al impacts on ~’ceivmg watem Subsequently, mo~e detailed.
dynamic modelling of select. ~ntauve walersheds in these Drainage Basim can be perforated
to mon~ accunu¢ly track and assess poilutam Impact.

¯ Annual poUutant load is the ~ amount of a specific poHm discharged in pom~
per time period (in this case, per year) for the pamcutar drainage rata being mod¢l~                 j

¯ Annual precipitation is the axal inches of rainfafl occun~ in ¯ single y~r.      ~,~            ~
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APPENDIX 1          ]

STEP-BY-STEP PROCEDURE

RUNOFF ESTJ~T~OII ~ I
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1. Calculate the Runoff Coefficient for a Study ~rea

Typical Example: The Study Area sho~n Is comprised of two soil
types and three land-use types.

1





V

¯ 89(6) ÷ .83(2) + .?9(3) ÷ .81(3) ÷ .89(2) + .89(3)           L

(6+2+3+3+2+3)

" .86
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APPENDIX 2
1

5

SURFACE MATER SAMPLING

INSTRUCTION MANUAL
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V. LABELING A.N’D [fIELD OBSERVATION~

1
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¯ i. £s~ab!~sh th~ iaborator~’~ a~ili~y to qua~i~atlv~y

idenci£yin9 the quallflcacions an~ res~onalbi!i-
ties o~ laboratory personnel;

enu=era~ing the existing laboratory inat:u=enta~ion

~eir seyice and maintenance to assure proper ope-
ra,ion:

by reguAa~ory agencies ~or use in the iabo~atory.

~rovtde guideiines pertaining ~o aampiin~ protocols,
cnain-o~-custody, and

. ’ 3. Define the laboratory’s calibration procedures and
~ ~ ~re~uency e~ caiibra~len.

¯ . 4. %denti~y ali the necessary steps ~o validate the

S. Define all ~he necessary quality control checMa
that must be folloved prior to the analysis and/or
in the course ef analyzing eaapAes.

6. Zdentify all Laboratory recerde
nee4e~ to document the quality of analyses perfemmed
An the laborate:],.
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.
~¢cu~acy

g

. vhe~¯: A is the calculated �oncent~etion o~

/ | is the backgmound �oncentration e£ ~he
analyte in the ma~rlx blank, if any.

~ is the knovn value of =he an¯lyre ~piked
in ~he matrix

~ "" : ~o set the accuracy ¯ control limits o£ an an¯lyre in ¯ ¯
¯ given matrix using ¯ specific method, calculate the ¯ve~age

o~ R values (~) and ~heir standard deviation (St). ~he ¯ccu~acy
�ontwol iimi~ as re¢onmended|oC~l~CL =¯ ~1 ÷’bY2sr=sr~he EPA is ~hen defined

vhere:    R~CL As the accurscy lover controZ

Precision

¯ Pmecislon i¯ ~he measu~eaen~ o~ ag~eenen~ o£ & let o£
mesuits ¯mong themselves vithout the assumption o~ any
ln~ormation as to ~he t~ue value. P~ecAs~on As measured using

~e~cen~ dig£erence ~D) is caAcuAa~e~ a¯:

¯~D ¯ X1 " X2 X XOOt

vhe~e: XI and X2 a~e ~esuA=s ~£ duplicate anaLMsee

." X 1¯ the average of X1 and X2

As recommended by £~A, ~he labo~atomy’s pmecision limi~
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¢onc~o~ ¢~a~s

0
Pcecision and accuracy con:tel char:s are maintained £or ac
leas: lOt c~ ~e analyzes (min. 3 an~ max. 10) ~or a given

L
I0 da:a ~oin~s. T~erea~:er0 limi~s are Periodically se~ ~o
re~iec: curmen~ ~em~=m=ance.

40                                                -~
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...... =---.~ cf a~andard dev~a~;.cn = fr=., ~e~ZAca~e
s,~e~en:s’"             . e.~. lead in a~1 ~ ~/Mg.

x (x-E) (x_Ell49.e o.eo 0.64
" ~.9 ~.~0 O.Ot

" 51,3 2.3 5,29
$1,3 2,3 ¯ .. . _5.29
4S,9 -3.1 9,61
~.3 ~,1 .22.09
S2,2 3,~ 10,24
SO,O 1,0 1,0

~1
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V
OA OBJECTIVES L

1. £stablish the laboratory°s ability to perform qualitative
and quantlta~ive microbiology testing of drinking
and was~ewater by:

iden~IEylng the qualifications and responsibilities of
laboratory personnet Sin previous OA Manu¯l|1

enumerating the existing laboratory instrument¯tlon
and equipment used In microbiology testing together
wiUh ~he procedures for their ¯ervlce and maln~enance
~o assure proper o~ra~lon;

,. - providing sources o£ an¯lyrical me~ho~s accepted by

~
regulatory agencies for use in the laboratory.

~ 2. Provide guidelines pertalning to sampling
~ chain-of custody, and storage of lamplel to
~ sample integrity prior to analyles.

~ 3. Define the laboratory’s calibration prxeduree and
frequency of calibration.

4. Identify all the necessary steps to validate the labora-
~ tory’s results.

’~ 5. D~fine all the necessary quall~y control checks that
~ must Me followed prior to the analysis and/or in the

~ course of analyzing samples.

~ 6. Identify all laboratory records and inEormation needed
~ to document the quality of analyses performed in the

i
labor¯tory.
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SAMPLING PROCEDURES

Containers

Approved container for bacteriological sampling are
iized Nasco whlrl-Pak bag or 4 oz. sterilized Nalgene or glass
bottles. All samples containers must contain two drops of 10t
sodium thlosulfate. One sample bottle from each batch of bo~-
ales prepared must be checked for sterility by adding several
sterile tubes of single s~rengh~ lauryl tryptose and
ing for 48 hours and checking for

Collection

aerators, strainers, hose attachments, mixln@ type faucets,
and purification devices. Maln~aln ¯ steady water flow for

Collec~ at least a I00 mL sample volume, allow at least

rinse sample container!

exceed 30 hours for potable water samples. If laboratory is
require~ by State regulation to analyze samples after 30 hours
and up to 48 hours, the laboratory is to indicate that ~he data
may ~ invalid because of excessive delay before sample pz~
ceasing. No samples received after 48 hours are to be analyze.
Sample collectors who deliver samples directly to ~e l~ora-
tory should ice samples i~diatel~ after sample collection.
All samples received In ~e labora~o~ ~e to ~ analyz~ on
the daM of receipt.

Waste and s~Eace ~a~e~ sample hol~An~ ~ is no~ ~o exce~
6 hO~S.

Labelln~ and Xden~tflcation

Immedlately after collectlon, the sample bottle mus~ be l~led
and ~e sample analMsls reques~ and re~r~ form filled ou~ for
each

Samples labels are used for ~he sp~iflc iden~Iflca~lon
of samples collec~ed. Guyed paper l~els aff~
~he containers are adequate, bu~ It should no~ ~ af-
fixed to the sample lids. The labels should be fill~
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ou~ a~ the time of collection and should include the
followin~ information=

Sampling Site                                                      g

Name o~ Collector
Date and TAme of Collection

2. Sample Anal~sls Request and Report Form

The sample analysis reques~ and report form |exhlb£t
1| accompanies the sample when it is delivered ~o the
laboratory. The collector should complete the
portion of ~hls form by providing Information on
sample e~te locatAon~ sample type~ purpose o~ the
sample, date and tame of �ollectio~ ~ree chlorine
resAdual~ collector’s inAtlal~ and any re~aAn~.

Upon receipt o~ the sample the laboratory wall
~he sample and at the mInimue~ the ~ollowlng
tAon ~All be stored and

Da~e o~ Collection~ Recetpt~ and
TAme of CollectAon~ Receipt~ and Analy~A~
Receiving personnel Initial
Client and/or Systa~ na~e

¯ ssigned individual laboratory identi~y

~aly~i~
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MEDIA F~EPARATION

LThe attached exhibit ? is completed for each batch of media
prepared. The information included in the form are~

Data of preparation
Preparer’s initial
Media prepared

1
weight of dehydrated media taken
pH of autoclaved media
Test of media with posltlve/negative cultures
Sterility check

5All completed media preparation forms are kept in ¯ binder
for easy reference.
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ANALYTICAL PRCCEDURES

Methods

The methods followed by the laboratory taken from Standard
Methods for the Examination of Water and ~astewater,
edlt~on, 1985 are:

Total Coliform by Multi-Tube Fermentation (MPN) Method 908A
Fecal Coliform by MPN Method 905C
Total Coliform by Membrane Filter (MF) Method 909A
Fecal Coliform by MF Method 909C
The outline forms oE the above methods ¯re attached as Appendix
of ~hls supplemental manual.

Quallt7 Control
FOr each bottle of media positive, neg¯tlve, and
checks will be performed and ¯ Io~ o~ the check results
will be maintained {see exhibit $|.

2. Positive and eterile checks will be performed ~or eve~

~All be maAn~a~ned (see e~kbA~

3. ~osi~Ave and ne~a~Ave �ontrols a=e ~an ~1~ each analM~Acal

4. For each analytical batch tested by me~rane ~iltration
technique, a sterile control 1~ ran at the be~i~ln~ and
¯ nd of ~ $ample run, and a ~itlva control
~e las~

~�: each XG~ o~ ~:ane ~AX~e:s, s~e:Ale and ~sA~tve5.
c~ecks a:e

6. The Complete~ Test must be done eve~ ~ee .months
eve~ ~Si~lVe confirmed pottle water sample, which ever
applies. A 1~ of all ~sitive pottle confir~d sample
Is
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SUMMARY                                                           OF

LMULTIPLE-TUBE FERMENTATION TECHNIQUE
FOR THE COLIFORM GROUP

Presumptive Phase

Total Coliform MP~ Tes~                                    ~

No Ca8 ,~Negative

0
l~ecal ColJ.forn Test Non-Fecal Collforn Test

o..I
Posit£ve .e~ative ~os~ttv~ Negative
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Referee=e: Standar~
Method 908A

Total Coliform Multiple Tube Test

Reagents: Presumptive phase fermentation tubes with laur¥1
tryptose broth.

Qualit~ Control:

Perform duplicate analyses on 10t of samples or at least one
sample per test run.

Procedure:

Pipet ten I0 ml portions of the sample in a series of pre-
sumptlve phase fermentation tubes~ mix thoroughly,

2. ~ncubate ~ermentatlon tubes at 35~ 0.$e�.

After 24~ 2h, shake the tubes and examine for ~as formation
then take ~he followln~ steps:

~as Formation Step To Procee4

Positive Test - continue to test
~or *ec-* .rid non-fecal �oliform..

Continue to ste~ 4 below.

4. Continue incubating u~ to 45± 3h then again ~eexamine
gas fo~mation.

Gas Formation Steps To P:~eed

Yes Pes~/ve Tes~ - continue ~o
for fe~sI snd non-fecsl coliform.

No Negative Tes~ - p:~edu:e compIe~ed

NOTEs rO= ~i~ing an~ recreational water samples with hea~
gr~ but no gas formation, continue on to test toe
non-fecal �ollfo~s.

Calculatlon: S~ Calculation: Esui~tlon oZ Bacterial
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Reference= $=andar~
VMethod

Non-Feca! Coliform Test

Reagent: Brilliant Green Lactose Bile Broth {BG~| ~ermentatlon
tube.

~rocedure~

Gently shame or rotate ~A~a~¥ ~e~entat£on tube

~Ath a sterAZe ~etal loo~ ~ ~ An ~a~ete~ t~ans~e~ ~we

3. Xncubate BGB t~be ~o~ ~ 3 h~. at 35~

~erAo~AcalXM check B~B tubes ~u~An~ ~he Awcubat~on ~e~A~
~or any ~as

to �omplete~ ~eat ~or lOt O~
rive samples ot at least One peal-
tare source wate~ .every quarter. ~     ~-~

completed.

Calculatton~ See Calculation~ EatA~tion o~ Bacte~tal ~naAtp
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¯ l;eEerence : S ta,-.~ar.~
Method

Calculation: Estimation of Bacterial Densit?

This ~th~ Is used to calculate ~e Most ~robable Nu~er (MPN)
o~ coliform/t00 ml o~ sample.

No. o~ T~es 95t Con~l~ence
Givin~ POsitive MPN Limits
Reaction Out o~ Index/ (Approxi~te)
10 of 10 ml Each 100 ml ~wer Upper

2.2 0.26 e.l
3.~ 0.69 10.6

12.0 4.3 27.1

23.0 t.l SS.S
1 >23.0 13.5 Xn~inA~e

Giving Positive NPN 95t Confidence
Reaction Out of Index/ LimitsS of 10 ml each ,~00 ml ~over Upper

2.2 0 6.0
2.2 O.1 12.6~ 5.1 O.S 19.2
9.2 1.6 29.4

;6.0 6.0 Infinit,
rot volumes other Sml or 10m1, use the following equation to
8o~ve fo¢ the ~N venue|

HPN value (from table) X .          10           * MPN/IOOml
Largest vol. testa4

Note: MPN value is taken £rom table 9221=V of the 6tandard
Metho4e.
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V
0
LTotal Coliform Ne~brane Filter Procedur

~ea~ent~: L£S £ndo Agar in petri dishes

~uallt~ Control=

Run a sterile control at the beginning and end of the analytical
batch and a positive control a~ter the last sample.

~rocedure:

1. Assemble filtration apparatus according to manufacturer,s
Instruction.

2. Filter 100 ml sample under partial

ainse filtration apparatus with filter still in place with
three 20 ml partions o~ sterile dilution water.

4. Remove membrane filter with a sterile forcep and place it on
LES £ndo agar-filled petr£ dishes with a rolling motion to

$. Incubate dish for 22 to 24 hr. at 35~ 0.$O�o

6. Count colonies that have pink to dark-red color with a
metallic green-gold surface sheen using low-powered dissect-
trig microscope.

7. Confirm all sheen colonies counted or a
�olonies from ~ng va~er samples
from each colony to parallel ~ubes of lau~l ~ryptose bro~ and
brilliant g:een lactose bile (BGB)

8. Incests bo~ t~es a~ 35t 0.5.� for 48 ~..

9. For~tton of gas In the BGB t~es conf~s ~e colon~ as
coliform. If only ~e la~yl ~ryptose bro~ sh~ed any
gas Pr~uc~kon~ ~en ~ransfe: ~o a second BGB ~es. This
second BGB t~e :us~ pr~uce gas at 3S~ 0.S*� v~ 48 hr.
to verify ~e colony as �oliform.
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Reagents: Fresump~ve Fhase ~ubes v~h Azlde Dextrose B~o~h

~ua/i~y Con~rol:

1. Perform duplicate analyse~ on lot o~ samples or a~
ieas~ one sample per ~es~ ~un.

2. Run $~erili~¥ Check and Positive Con~oi vi~h each
batch o~ aampiea.

~roceSure:

1. Plpe~ ~en I0~1 sample in a se~lea e~ presumptive
phase ~ubea: ~iz ~ho~oughly.

2. Xncuba~e ~ubes a~ 35 de~ C ~ O.S de~ C.

3. a~e~ 24~2 hours, shake and ezaaine ~ubea ~e~ ~u~bi~l~y
~hen ~ake ~he ~oilovAn~ s~epe:

yea Positive ~es~ - �ontinue ~o ~ea~
~ecat and non-~ecal e~ep~ococcua.

no Continue to e~ep 4 belov.

4. Con~Anue Ancuba~Ang up ~o 48~3 hours ~hen agaAn ~e-

¯ urb~ $;ep ~o Proceed

yes Positive ~es~ - �on~Anue ~o ~ea~
~o~ ~ecal and non-~ecai s~ep~ococcus.

no Negative - procedure �ompie~ed.
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~e~e~ence: S~a~da~d ~e~od

~e~hod

Quali~¥ Control:

Run one each of positive and sterile controls vith each
batch.

Procedure:

1. Gently shame or rotate presumptive tube.

2. With a sterile 3mm metal loop, stream ¯ portion o~ the
9rowth £rom each positive presu=ptive tube (elth a~ide
dextrose broth) on a pe~ri dish containing en~eroccocosel
a~ar.

3. Incubate the dish lnve:ted at 35.+0.5 deg C ~o: 24.+2 bouts.

4. Brovnish-bAack �olonies vith brovn haAoa �on~1ra the
presence of fecaZ streptococcus.

Calculation: See Calculation:
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